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RHEUMATISM. 


By  R.  p.  HOWARD,  M.  D. 


Acute  Articular  Rheumatism. 

Syxonyms  and  Definitiox. — Acute  Rheumatism,  Acute  Rheumatic 
Polyarthritifl,  Rhcumarthritis,  Rheumatic  Fever,  Polyarthritis  Synovialis 
Acuta  (Heutcr). 

Acute  articular  rheumatism  is  a  geueral  non-contagious,  febrile  affec- 
tion, attended  with  multiple  inflammations,  pre-eminently  of  tlie  large 
joints  and  very  frequently  of  the  heart,  but  also  of  many  oUier  organs ; 
these  inflammations  observing  no  order  in  their  invasion,  succession,  or 
localization,  but  when  afiecting  the  articulations  tending  to  be  temporary, 
erratic, and  non-suppurating;  when  involving  tlie  internal  oi^ns  proving 
more  abiding,  and  often  producing  suppuration  in  serous  membranes.  It 
is  probably  connected  with  a  diathesis — the  arthritic — which  may  be  in- 
herited or  acquired.  It  may  present  such  modifications  of  its  ordinary 
characters  as  to  justify  being  called  (2d)  subacute  articular  rheumatism, 
and  it  may  sometimes  pass  into  the  (3d)  chronic  form. 

Etioixk>y. — There  is  a  general  consensus  of  opinion  that  acute  artic- 
ular rheumatism  belongs  especially  to  temperate  climates,  and  that  it  is 
exceedingly  rare  in  polar  regions ;  but  resi)ecting  its  prevalence  in  the 
tropics  contradictory  statements  are  made.  Saint- Vel  declares  that  it  is 
not  a  disease  of  hot  climates ;  Rufz  de  Levison  saw  only  four  cases  of 
acute  articular  rheumatism,  and  not  one  of  chorea,  in  Mailinique  during 
t>venty  years'  practice ;  while  Pruner  Bey  says  it  is  common  in  Egypt, 
and  Webb  remarks  the  same  for  the  East  Indies.  Even  in  tem})erate 
climates,  like  those  of  the  Isle  of  Wight,  Guernsey,  Cornwall,  some 
]xxTts  of  Belgium  (Hirsch),  the  disease  is  very  rare — a  circumstance  not 
to  be  satisfactorily  explained  at  present. 

Acute  articular  rheumatism  is  never  absent ;  it  occurs  at  all  seasons  of 
the  year,  although  subject  to  moderate  variations  depending  mainly  upon 
atmospheric  conditions.  It  is  the  general  opinion  that  it  prevails  most 
during  the  cold  and  variable  months  of  spring,  but  this  is  not  true  of 
every  place,  nor  invarij^bly  of  the  same  place.  Indeed,  Besnier,^  after  a 
long  and  special  observation  of  the  disease  in  Paris,  concludes  that  tliere 
it  is  most  frequent  in  summer  and  in  spring.  In  Montreal,  during  ten 
years,  the  largest  number  of  cases  of  acute  rheumatism  admitted  to  the 
Greneral  Hospital  obtained  in  the  spring  months  (March  to  June  mclu- 

^  Dietumnaire  Ertcydopidique  dea  Seimcea  M6d.f  Troisidme  Serie,  t.  It. 
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sive),  when  they  averaged  51  a  month ;  33  was  tlie  average  for  all  the 
other  mouths,  except  October  and  November,  when  2G^  was  the  average. 
The  statistics  of  Copenhagen,  Berlin,  and  Zurich  show  a  minimum  prev- 
alence in  summer  or  in  summer  and  autumn. 

Occupations  involving  muscular  fatigue  or  exposure  to  sudden  and 
extreme  changes  of  temperature,  esiwcially  during  active  bodily  exertion, 
predispose  to  acute  articular  rheumatism  ;  hence  its  frequency  amongst 
coolcs,  maid-servants,  washerwomen,  smiths,  coachmen,  bakers,  soldiers, 
sailors,  and  laborers  generally. 

While  no  age  is  exempt  from  acute  articular  rheumatism,  it  is,  par 
ejcoellence,  an  affection  of  early  adult  life,  the  largest  number  of  cases 
occurring  between  fifteen  and  twenty-five  years  of  age,  and  tlie  next 
probably  lietwecn  twenty-five  and  thirty-five.  A  marked  decline  in  its 
frequency  takes  place  after  the  age  of  tin'rty-five,  and  a  still  greater  after 
forty-five.  It  is  not  uncommon  in  children  between  five  and  ten,  and 
especially  l)etween  ten  and  fifteen,  but  is  very  rare  under  five,  although 
now  and  then  one  meets  with  an  example  of  the  disea.se  in  children 
three  or  four  years  of  age.  While  the  acute  articular  aflections  observed 
in  sucklings  are,  as  a  general  rule,  eitlier  sy])hilitic  or  pyemic,  some 
authentic  instances  of  rlieumatic  polyarthritis  are  recorded.  Kauchfuss'rf 
two  cases  among  15,000  infants  at  the  breast,  Widerhofer's  case,  only 
twenty-three  days  old,  Stager's,  four  weeks  old,  and  others,  are  cited  by 
Senator.^ 

An  analysis  of  4908  cases  of  acute  rheumatism  admitted  to  St.  Bar- 
tholomew's Hospital,  London,'  during  fifteen  years,  and  of  456  treated 
in  the  Montreal  General  Hospital  dunng  ten  years,^  gives  the  following 
jKjrcentages  at  given  j)eriods  of  life : 


London. 

Montreal. 

Under           10  y 

ears, 

1.79 

l^r  cent. 

Under           15  years,    4.38  per  cent 

From   10  to  15 

8.1 

From   15  to  25      "      48.68      *' 

"       15  to  2o 

41.8 

"       25  to  35      "      25.87       " 

"       25  to  35 

24.5 

"       35  to  45      "      13.6 

«       35  to  45 

14.2 

Above           45      "       7.4        " 

Above           45 

9.5 

The  close  correspondence  exibting  in  the  two  tables  for  all  the  periods 
of  life  above  fifteen  Ls  very  striking :  the  disparity  between  them  below 
the  age  of  fifteen  may,  I  believe,  he  explained  by  the  circumstance  that 
the  pauper  pojuilation  of  Montreal  is,  when  compared  with  that  of  Lon- 
don, relatively  very  small,  and  by  the  further  fact  that  the  practice  of 
sending  children  into  hos])itals  hartlly  obtains  here. 

No  doubt  the  above  tables  do  not  correctly  represent  the  liability  oi 
children  to  acute  articular  rheumatism,  but  they  are  probably  a  fair  state- 
ment of  the  relative  fixiquency  of  the  disease  in  the  adult  hospital  popu- 
lations of  London  and  Montreal.  If  primary  attacks  of  the  di.sease  only 
were  tabulated,  the  influence  of  youth  woidd  be  more  evident,  for  it  Ls 
scarctdy  iH)ssible  to  find  on  record  an  authentic  instance  of  the  disea.se 
showing  itself  for  the  first  time  after  sixty.     Dr.  Pye-Smilh*  has  done 

'  Zienuaen^s  Cyclop,  of  Pracf.  Med.^  xvi.  17. 

*  Si.  BorthofomeWs  HospUid  ReporUj  xiv.  4. 

■  Dr.  James  Bell,  in  Montreal  General  Hospital  BeportSf  i.  350. 

*  Guy's  Hospital  ReporUj  3(1  Series,  xix.  317. 
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this  ill  365  cases,  and  the  results  prove  tlie  great  proclivity  of  very  young 
jwi'sous  to  acute  rlicunmtism :  Between  five  and  ten  years,  6  per  cent. 
(K-currcd ;  between  eleven  and  twenty,  49  per  cent. ;  from  twenty-one  to 
thirty,  32.3  per  cent. ;  from  thirty-one  to  forty,  9.5  \yQV  cent ;  from 
forty-one  to  fifty,  2.2  per  cent. ;  and  from  fifty-one  to  sixty-one,  1.1  per 
cent.  The  same  author  has  also  shown  that  secondary  attacks  are  most 
commou  in  the  young;  so  that  advancing  age  not  only  renders  a  first 
attack  of  the  disease  improbable,  but  lessens  the  risk  of  a  rccun'cnce  of 
it.  The  influence  of  age  upon  acute  rheumatism  is  further  shown  in  the 
fact  tliat  the  disease  is  less  severe,  and  less  apt  to  invade  the  heart,  in 
elderly  than  in  young  persons. 

The  general  opinion  that  sex  exercises  no  direct  influence  beyond 
exposing  males  more  than  females  to  some  of  the  predisposing  and 
exciting  causes  of  acute  rheumatism  is  perhaps  true  if  the  statement  be 
confined  to  atlults,  to  whom,  indeed,  most  of  the  available  statistics 
apply ;  but  it  should  be  borne  in  mind  that  a  larger  proportion  of  men 
than  of  women  rosort  to  hospitals,  and  there  is  some  rejison  to  believe 
that  in  chiIdhoo<l  the  greater  liability  to  the  disease  is  on  the  part  of  the 
female  sex.  Thus,  the  number  of  cases  of  rheumatism  treated  at  the 
Children's  Hospital  in  London  from  1852  to  1868  was  478,  of  whom 
226  were  males  and  252  females.*  Of  GoodI)ardt's  44  cases  of  acute 
rheumatism  in  children,  26  were  girls  and  18  wei^e  boys.*  Of  57  exam- 
ples of  rheumatism  in  connection  with  chorea  observed  by  Roger  in 
chiklren  under  fourteen,  33  were  girls  and  24  were  boys.' 

That  heredity  predisix)ses  to  acute  articular  rheumatism  Is  admitted  by 
nearly  all  modern  authorities,  even  Senator,  wliile  speaking  of  it  as  "a 
traditional  l>elief,"  not  venturing  to  deny  it.  Tlie  frequency  of  the  inher- 
ittxl  predis]>osition  Fuller  placed  at  34  per  cent. ;  Bencke,  quoted  by 
Ifomolle,*  at  34.6  j)cr  cent;  Pye-Smith  at  23  percent.*  Sucli  predis- 
l>osition  favors  the  occurrence  of  the  disease  in  early  life,  but  does  not 
necessarily  determine  an  attack  of  acute  rheumatism  in  the  absence  of  the 
other  pretlisposing  or  exciting  causes.  That  the  inherited  bitts  or  mode 
of  vital  action  or  condition  of  tissue-health  may  be  so  great  as,  j)er  se,  to 
induce  an  attack  of  the  disease,  is  held  by  some  authorities.  It  is  prob- 
able that  not  only  acute  articular  rheumatism  in  the  ]>aronts,  but  simple 
chronic  articular  rheumatism  and  those  forms  grouped  under  the  epithet 
rheumatoid  arthritis,  may  impart  a  predisposition  to  the  acute  as  well  as 
tt>  the  chronic  varieties  of  articular  disease  just  mentioned.  But  owing 
U>  tlie  obscurity  which  still  surrounds  the  relations  existing  between  acute 
articular  rheumatism  and  rheumatoid  arthritis  this  point  needs  further 
iiivestigjition.  In  what  the  inherited  predis]>osition  to  acute  articular 
rheumatism  consists  we  are  ignorant ;  to  say  that  it  imparts  to  the  tissues 
or  organs  a  dis]>osition  to  react  or  act  according  to  a  fixed  morbid  t}^)e, 
or  that  some  of  the  nutritive  processes  are  perverted  by  it,  is  merely  to 
state  a  theon',  not  to  explain  the  nature  of  the  prcdisix)sition. 

Xo  tyi>e  of  bodily  conformation  or  tem])eramcnt  can  be  descriljcd  that 

>  Vide  Dr.  TnckwelVs  "Contributions  to  the  Pathology  of  Chorea,"  in  St.  Bartholo- 
mrw'j*  Ifoifpital  Reportx^  v.  102.  *  Guy's  Hospital  Rqiorh^  3d  Series,  xxv.  108. 

»  ArtJi,  Ght.,  vol.  ii.  641,  1860,  and  vol.  i.  64^  1867,  quoted  l.v  Tiickwell. 
*  Xouv.  I  fid.  de  Mid.  et  de  Chlr,,  I.  31,  557. 
»  (hty'M  Ifwpf'fnf  nffinriA,  %\  Series,  xix.  320. 
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certainly  indicates  a  proclivity  to  acute  articular  rheumatism;  nor  is 
there  any  change  in  the  constitution  of  the  tissues  or  fluids  of  the  body 
by  which  the  proclivity  may  be  recognized.  We  infer  the  existence  of 
the  inherited  predisposition — ^the  innate  bias — ^when  rheumatism  is  found 
in  the  family  history;  when  acute  rheumatism  or  cardiac  disease^  or 
chorea  not  produced  by  mental  causes,  occurs  in  childhood ;  when  the 
first  attack  of  acute  articular  rheumatism  is  succeeded  by  subsequent 
attacks ;  and  especially  when  the  intervals  between  the  attacks  are  snort. 
Goodhardt  has  recently  furnished  valuable,  but  not  conclusive,  evi- 
dence to  prove  that  in  children  obstinate  headachas,  night-terrors,  severe 
anaemia,  various  neuro-muscular  derangements,  such  as  torticollis,  tetanv, 
nmscular  tremors,  stammering,  incontinence  of  urine,  recurring  attaclcs 
of  abdominal  pain,  with  looseness  of  the  bowels  quickly  succeeding  a 
meal,  the  cutaneous  affection  erythema  nodosum,  are  indications  of  a 
rheumatic  bias  or  predisposition.* 

There  is  some  basis  for  the  opinion  that  residence  in  damp,  cold  dwell- 
ings predisposes  somewhat  to  acute  articular  rheumatism,  although  not 
at  all  to  the  same  degree  that  it  does  to  the  chronic  articular  and  mus- 
cular forms.  Chomel  and  Jaccoud  especially  have  insisted  that  it  will 
gradually  create  a  predisposition  to  tlie  disease,  even  if  it  has  not  been 
inherited.  All  pathologists  agree  that  cold  is  the  most  frequent  exciting 
cause  of  acute  articular  rheumatism,  and  that  it  is  especially  effective 
wlien  applied  while  tlie  body  is  perspiring  freely  or  is  overheated  or 
fatigued  by  exercise.  There  is  no  necessary  ratio  between  the  degree  of 
cold  or  its  duration  and  the  severity  of  the  resulting  rheumatism.  A 
slight  chilling  or  a  momentary  exposure  to  a  current  of  cold  air  will  in 
some  act  as  iwwerfiiUy  and  as  certainly  as  a  prolonged  immersion  in  cold 
water  or  a  night  spent  sleeping  on  the  damp  gi*ass.  This  circumstance, 
together  with  the  fact  that  cold  applied  in  the  same  way  may  also  pro- 
duce a  pharyngitis  or  a  bronchitis,  a  pneumonia  or  a  nephritis,  etc.,  is 
held  to  indicate  that  the  cold  acts  according  to  individual  predisposition  ; 
and  Jaccoud,  Flint,  and  others  maintain  that  unless  a  rheumatic  procliv- 
ity exists  cold  will  not  produce  an  attack  of  the  disease  under  considera- 
tion. I  doubt  that  we  are  yet  in  a  position  to  assert  that  absolutely, 
although  the  weight  of  argument  is  in  its  favor.  Let  it  suflBce  to  say, 
that  while  a  prolonged  residence  in  a  cold,  damp  dwelling  may  grad- 
ually develop  a  predisposition  to  rheumatism,  a  short  exposure  to  cold 
will  be  likely  to  induce  an  attack  of  rheumatism  if  the  predisposition 
exist. 

There  are  other  influences  which  may  be  regarded  as  auxiliaries  to 
cold  in  exciting  an  attack,  as  they  seem  to  increase  the  susceptibility  of 
the  patient  to  its  operation :  they  establish  what  has  been  felicitously 
called  a  state  of  morbid  opportunity.  Such  are  all  influences  that  reduce 
the  resisting  powers  of  the  organs  and  organism,  as  bodily  fatigue,  mental 
exhaustion,  the  depressing  passions,  excessive  vcnery,  prolonged  lactation, 
losses  of  blood,  etc.  It  is  probably  in  such  a  manner  that  local  injuries 
(traumatism)  sometimes  appear  to  induce  an  attack  of  rheumatism.  A 
blow  on  a  finger  (Cotain),  the  extraction  of  a  tooth  (Homolle),  a  hypo- 
dermic injection  (ibid.),  etc.,  may  act  powerfully  in  some  persons  upon 
and  through  the  nervous  system,  and  by  lessening  their  resisting  power 

^  QuxfB  Honpital  Heports,  3d  Series,  xxv. 
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may  &vor  the  overt  manifestation  of  the  rheumatic  predisposition.  But 
doubtless  some  such  cases  have  been  examples  of  mere  coincidence. 

There  are  certain  pathological  and  even  physiological  conditions  dur- 
ing or  after  which  an  inflammatory  affection  of  one  or  several  joints 
closely  resembling  acute  articular  rheumatism  more  or  less  frequently 
arises.  Thus,  during  the  early  desquamating  stage  of  scarlatina  a  mild 
inflammation  of  the  joints  of  the  hands  and  feet,  and  frequently  of  the 
large  articulations  as  well,  is  very  often  seen,  and  it  is  attended  with 
proftise  perspiration,  with  a  condition  of  urine  like  tliat  of  ordinary 
acute  rheumatism,  and  occasionally  with  inflammation  of  the  heart  or 
pleura.  During  convalescence  from  dysentery  an  affection  of  a  single  or 
of  several  articulations  resembling  rheumatism  has  been  noticed,  and  the 
two  affections  have  even  alternated  in  the  same  patient.  That  singular 
epidemic  disease  dengue  is  attended  with  a  polyarticular  affection  closely 
resembling  acute  articular  rheumatism,  occasionally  pursuing  a  protracted 
course,  and  not  seldom  leaving  after  it  a  cardiac  lesion.  In  hsemophilia 
polyarticular  and  muscular  disorders  frequently  arise  which  closely  resem- 
ble, and  appear  to  be  sometimes  identical  with,  ordinary  acute  articular 
and  muscular  rheumatism.  Gk>norrh(Ba  too  is  often  associated  with  a 
febrile  polyarthritis,  and  rarely  with  an  endocarditis  at  the  same  time. 
In  the  puerperal  state  an  inflammation  of  one  or  several  articulations  is 
not  unfrequently  observed  (puerperal  rheumatism). 

Respecting  the  real  nature  of  these  polyarticular  inflammations  very 
much  has  to  be  made  out ;  and  it  must  suffice  at  present  to  say  that 
while  many  of  them  are  of  a  pyesmic  nature,  as  some  examples  of  puer- 
peral and  scarlatinal  arthritis,  in  which  pus  forms  in  or  about  the  joints 
and  in  the  serous  cavities  and  viscera,  some  of  them  are  no  doubt  exam- 
ples of  genuine  rheumatism  occurring  in  persons  of  rheumatic  predispo- 
sition, which  have  either  been  induced  by  the  lowering  influence  of  the 
disease  upon  which  they  have  supervened,  or  by  the  accidental  coinci- 
dence of  some  of  the  other  causes  of  acute  rheumatism.  There  remains, 
however,  the  ordinary  form  of  scarlatinal  arthritis,  which  so  closely  re- 
sembles true  acute  articular  rheumatism  in  its  symptoms,  course,  visceral 
complications,  and  morbid  anatomy  that  it  cannot  be  said  that  the  two 
affections  are  distinct  and  different.  And  much  the  same  appears  to  bo 
true  of  the  articular  affection  of  dengue.  Yet  so  frequently  does  the 
articular  affection  accompany  scarlatina  and  dengue  respectively  that  it 
cannot  logically  be  referred  to  a  coexisting  rheumatic  predisposition,  and 
must  be  a  consequence  of  the  disturbing  influences  of  the  specific  poison 
of  those  zymotic  affections  per  se. 

Pathology. — ^The  pathology  of  acute  articular  rheumatism  is  a  very 
much  debated  question,  and  is  not  at  all  satisfactorily  knoAvn.  Hence  a 
mere  statement  of  the  most  prominent  theories  now  held  by  different 
pathologists  will  be  given.* 

The  latest  modification  of  the  lactic-acid  theory  of  Front  is  founded 
upon  the  modem  physiological  teaching  that  during  muscular  exer- 
cise saroolactic  add  and  acid  phosphate  of  potassium  are  formed,  and 
carbon  dioxide  set  free,  in  the  muscular  tissue,  and  that  cold,  acting  on 

'  The  reader  may  consult  with  advantage  Dr.  Morris  Longstreth's  fourth  chapter  in 
his  recent  excellent  monograph  upon  Rheumaiim^  Qout,  and  some  Allied  Disorders,  Ne\7 
York,  1882. 
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the  surface  under  such  drcumstanoes,  may  clieck  the  elimination  of  these 
substances  and  cause  their  accumulation  in  the  system.  This  view,  it  is 
held,  explains  why  the  muscles  and  their  associated  organs,  the  joints 
and  tendons,  suffer  first  and  chiefly,  because  the  morbific  influence  is 
exerted  upon  them  when  exhausted  by  functional  activity ;  and  it  further 
accounts  for  the  visceral  manifestations  and  the  apparent  excess  of  acid 
eliminated  during  the  course  of  the  disease.  The  circumstance  that  in 
three  cases  of  diabetes  (Foster,^  Kuclz*)  the  administration  of  lactic  acid 
appeared  to  induce  polyarticular  rheumatism  favors  the  idea  tliat  acid  is 
the  materies  morbi  in  rheumatism. 

Now  it  must  be  admitted  that,  as  yet,  no  sufficient  proof  is  forthcom- 
ing that  a  considerable  excess  of  lactic  acid  exists  in  the  fluids  or  solids 
of  the  body  or  in  the  excretions  in  rheumatism  (it  is  true  the  point  has 
not  been  sufficiently  investigated).  On  the  other  hand,  that  acid  has 
been  found  in  the  urine  of  rickets,  and  its  excess  in  the  system  is 
regarded  by  Heitzmann  and  Senator*  as  the  cause  of  the  peculiar  osteo- 
plastic disturbances  of  that  disease — an  affection  altogetlier  different  from 
rheumatism.  It  is  quite  improbable  that  the  amount  of  sarcolactic  acid 
produced  by  over-prolonged  muscular  exertion,  and  whose  elimination  has 
been  prevented  by  a  chill  or  a  mental  emotion,  is  sufficient  to  maintain 
the  excessive  acidity  of  the  urine  and  other  fluids  during  a  long  rheu- 
matic fever;  and  arguments  can  be  adduced  favorable  to  the  view  that 
excessive  formation  of  acid  is  an  effect  ratlier  than  the  cause  of  rheuma- 
tism :  cases  of  that  disease  occur  in  which  neither  excessive  muscular 
exertion  nor  exposure  to  chill  have  preceded  the  rheumatic  outbreak. 
Lastly,  lactic  acid  is  not  the  only  principle  retained  when  the  functions 
of  the  skin  are  arrested  by  cold,  the  usual  exciting  cause  of  rheumatism  ; 
why  should  not  the  retained  acetic,  formic,  butyric,  and  other  acids,  for 
example,  play  their  r6le  in  the  production  of  the  symptoms  observed 
under  such  conditions? 

The  same  objections  apply  to  Latham's*  hypothesis  that  hyperoxida- 
tion  of  the  muscular  tissue  is  the  starting-jwint  of  acute  rheumatism. 
He  assumes,  with  other  j>hysiologists,  the  existence  of  a  nen'ous  centre 
which  inhibits  the  chemical  changes  that  would  take  place  if  the  tissues 
were  out  of  the  body.  If  this  centre  be  changed  or  weakened,  the  mus- 
cle, instead  of  absorbing  and  fixing  the  oxygen  and  giving  out  carbonic 
acid,  disintegrates;  lactic  acid  is  formed,  and,  passing  into  the  blood,  may 
I)e  there  oxidized  and  produce  the  pyrexia  of  acute  rheumatism.  It  need 
hardly  be  remarked  that  the  existence  of  a  chemical  inhibitory  centre  has 
yet  to  bo  proved,  although  much  may  be  advanced  in  its  favor ;  and,  sec- 
ondly, the  recent  investigations  of  Zuntz  render  it  highly  probable  that 
in  all  febrile  affections  it  is  the  muscles  chiefly,  if  not  solely,  which  suffer 
increased  oxidation,  and  that  this  is  due  to  increased  innervation — ^views 
not  easily  reconciled  w'th  Latham's  theory. 

The  nervous  theory  of  rheumatism  and  of  articular  diseases  originated 
^vith  Dr.  J.  K.  Mitchell  of  Philadelphia*  in  1831,  and  was  afterward 
elaborated  by  Froriep  in  1843,*  Scott  Alison^  in  1846,  Constatt  in  1847,* 

'  Brit,  Med,  Jour.,  ii.  1871. 

'  Beiirdge  zur  Path.  vTid  Therapie  des  DiahtttSy  u.  8.  w.,  ii.  187.5. 

'  Ziemssen^a  Oydop.,  xvi.  p.  177.  ♦  BriL  Med,  Jnur.,  ii.  1880,  p.  977. 

*  Am,  Jour.  Med,  Set.,  1831 ;  t6.,  1833.        •  Die  Bheumaimhe  SckwieU,  Weimar,  1843. 

T  Lancet,  1846, 1.  227.  •  Spec.  Faihologie  und  TherapU,  1847,  ii.  p.  609. 
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Gull  in  1858,  Weir  Mitchell  in  1864/  Charcot  in  1872,  and  by  very 
mauy  others  since.  According  to  present  physiological  doctrine,  the  excit- 
ing cause  of  rheumatism,  cold,  either  acts  directly  upon  the  vaso-motor 
or  the  trophic  (?)  nerves  of  the  articulations,  and  excites  inflanunation  of 
them,  or  else  it  irritates  the  peripheral  ends  of  the  centripetal  nerves,  and 
through  these  excites  actively  the  vaso-motor  and  trophic  ner\'^e-centres. 
The  local  lesions,  on  this  hypothesis,  are  of  trophic  origin ;  the  fever  is 
due  to  hyperactivity  of  the  centres  supposed  to  control  the  chemical 
changes  going  on  in  the  tissues;  the  excessive  i>erspiration  to  stimulation 
of  the  sweat-centres ;  and  so  on.  It  is  not  held  that  a  definite  centi'ic 
lesion  of  the  ner\^ous  system  exists  in  rheumatism,  analogous  to  the 
lesions  which  in  myelitis  or  locomotor  ataxia  develop  the  arthropathies 
of  those  affections,  but  rather  a  functional  disturbance.  One  of  the 
latest  and  ablest  advocates  of  the  neurosal  theory  of  rheumatism  in  all 
its  forms  (simple,  rheumatoid,  gonorrhoea!,  ui'ethral,  etc.),  Jonathan 
Hutchinson,  calls  it  "a  catarrhal  neurosis,  the  exposure  oi  some  tract 
of  skin  or  mucous  membrane  to  cold  or  irritation  acting  as  the  incident 
excitor  influence."^ 

In  order  tliat  peripheral  irritation  shall  thus  induce  inflammation  of 
the  joints  and  the  other  affections  of  muscles,  tendons,  fascise,  etc.  which 
are  called  rheumatic,  he  holds  with  the  French  School  that  the  arthritic 
diathesis  must  exist,  or  that  state  of  tissue-health  which  involves  a  tend- 
ency to  temporary  inflammation  of  many  joints  or  fibrous  structures  at 
once,  or  to  repeatedly  recurrent  attacks  of  inflammation  of  one  joint  or 
fibrous  structure.  If  I  understand  Mr.  Hutchinson  correctly,  he  also 
holds  that  a  nerve-tissue  peculiarity  exists  which  renders  persons  liable 
to  rheumatism.  He  does  not  indicate  either  the  cause  or  the  nature  of 
the  nerve-tissue  peculiarity.  But  modern  pathology  teaches  that  the 
functional  conditions  of  the  nervous  centres  known  as  neuroses,  whether 
inherited  or  acquired,  reveal  themselves  as  morbid  manifestations  of 
nerve-function  on  the  part  of  special  portions  of  or  the  entire  nervous 
system,  and,  as  Dr.  Dyce  Duckworth  has  well  pointed  out,  these  neuroses 
may  be  originated,  when  not  inherited,  in  various  ways,  as  by  excessive 
activity  of  the  nervous  system,  by  prolonged  or  habitual  excesses,  etc. 
"  Thus,  undue  mental  labor,  gluttony,  alcoholic  intemperance,  debauch- 
en',  and  other  indulged  evil  propensities  in  the  parent  come  to  be  devel- 
oped into  definite  neurotic  taint  and  tendency  in  the  offspring." 

But  is  there  nothing  more  in  acute  articular  rheumatism  than  an 
inflammation  of  certain  structures,  articular  and  visceral,  lighted  up  in 
an  individual  of  a  neuro-arthritic  diathesis  ?  What  do  we  learn  from 
that  closely-allied  affection,  gout,  which  involves  especially  the  same 
oi^ns  as  rheumatism,  and  is  held  by  many  of  the  ablest  pathologists  to 
belong  to  the  same  basic  diathesis  as  it?  Duckworth*  has  very  ably 
advocated  a  neurotic  theory  of  gout,  but  it  is  admitted  on  all  hands — 
and  by  Duckworth  himself — ^that  in  gout  a  large  part  of  the  phenomena 
is  due  to  perverted  relations  of  uric  acid  and  sodium  and  to  the  pres- 
ence of  urate  of  soda  in  the  blood.  May  we  not  from  analogy,  as  well 
as  from  other  evidence,  infer  that  in  that  so-called  other  neurosis,  rheu- 
matism, a  considerable  part  of  the  phenomena  is  due  to  pei*versions  of 

»  Vide  Am.  Jour.  Med.  Sciences,  April,  1875.  vol.  Ixix.  339-348. 

•  Trans.  IrUemalioncU  Med.  Congress,  1881,  ii.  93.  ■  Brain,  April,  1880. 
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the  pix)ce8ses  of  assimilation  and  excretion,  and  to  the  presence  of  some 
unknown  intermediate  product  of  destructive  metamorphosis — ^lacdc  or 
other  acid  ?  This  is  admitted  by  Maclagan  and  strongly  advocated  by 
Senator ;  and  in  this  way  the  pathology  of  the  disease  may  be  said  to 
embrace  the  humoral  as  well  as  the  solidist  doctrines — ^the  resulting 
theory  being  a  neuro-humoral  one.  No  doubt  pathological  chemistry 
and  clinical  investigation  will  ere  long  make  important  discoveries 
respecting  the  pathology  of  acute  rheumatism  which  shall  maintain  the 
close  alliance  believed  to  exist  between  that  affection  and  gout. 

The  miasmatic  theory,  so  ably  advocated  by  Maclagan/  assumes  that 
rheumatism  is  due  to  the  entrance  into  the  system  from  without  of  a 
miasm  closely  allied  to,  but  quite  distinct  from,  malaria.  His  argument 
on  this  topic  is  ingenious  and  elaborate,  yet  has  not  been  favorably 
received  by  pathologists.  Opposed  to  it  are  the  following  amongst  other 
considerations :  Heredity  exercises  a  marked  influence  upon  the  occur- 
rence of  rheumatism ;  unlike  malarial  disease,  no  climate  or  locality  is 
immune  from  rheumatism ;  the  many  indications  that  a  diathesis  plays  a 
chief  r6le  in  rheumatism ;  the  remarkable  influence  exerted  by  cold  and 
dampness  in  the  etiology  of  the  disease. 

neuter's*  infective-germ  theory,  like  the  miasmatic,  refers  rheumatism 
to  a  principle  not  generated  in  the  system,  but  introduced  from  without. 
A  micrococcus  enters  the  dilated  orifices  of  the  sweat-glands,  and,  reach- 
ing the  blood,  first  sets  up  an  endocarditis,  and  then  capillary  emboli 
Eroduce  the  articular  inflammations.  This  is  a  reversal  of  what  really 
appens,  so  far  as  the  time  of  invasion  of  the  endocardium  and  the 
synovial  membranes  is  concerned ;  and  Fleischauer's  case,  in  which 
miliary  abscesses  were  found  in  the  heart,  lungs,  and  kidneys,  was 
probably  one  of  ulcerative  endocarditis,  which,  after  all,  is  a  rare  com- 
plication of  acute  articular  rheumatism.  Moreover,  it  is  a  gratuitous 
assertion  to  say  that  endocarditis  exists  in  all  cases  of  the  disease.  If, 
however,  Hcuter  were  content  to  say  that  acute  articular  rheumatism  was 
produced  by  a  specific  germ,  as  held  by  Recklinghausen  and  Klebs,  which 
on  entering  the  system  acted  specially  upon  the  joints  and  the  fibro-serous 
tissues,  as  the  poison  of  small-pox  does  upon  the  skin,  while  at  the  same 
time  it  sets  up  general  disturbances  of  the  entire  economy  as  other  zymo- 
tic poisons  do,  there  would  1x5  nothing  opposed  to  general  pathological 
laws.  Even  the  existence  of  a  diathesis  capable  of  favoring  the  action 
of  the  specific  germ  would  be  analogous  to  the  tuberculous  diathesis, 
which  favors  the  action  of  the  bacillus  of  tubercle ;  and  cold,  its  ordinary 
exciting  cause,  might  be  regarded  simply  as  a  condition  which  renders 
the  system  more  susceptible  to  the  action  of  the  germ,  and  the  modus 
operandi  of  cold  in  doing  this  might  be  variously  explained. 

SYMrroMS. — The  disease  has  no  uniform  mode  of  invasion,  (a)  Very 
frequently  slight  disorder  of  health,  such  as  debility,  pallor,  failure  of 
appetite,  unusual  sensibility  to  atmospheric  changes,  grumbling  pains  in 
the  joints  or  limbs,  or  even  in  some  muscle  or  fascia,  precedes  by  one  or 
more  days  the  fever  and  general  disturbance.  (6)  Not  infrequently  a 
mild  rigor  or  repeated  chilliness,  accompanied  or  soon  followed  oy  mod- 
erate or  high  fever,  ushers  in  the  illness,  and  in  from  a  few  hours  to  one 

*  Rhmmatifm:  iU  JVn/ure,  Path,,  rtc,  London,  1881,  pp.  60-95. 

•  KUnik  der  OelaJckraiikheiten,  Leipzig,  1871. 
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or  at  most  two  days  the  characteristic  articular  symptoms  enmie.  To)  In 
very  rare  cases  febrile  disturbance,  ushered  in  l»y  chills,  may  be  followed 
by  inflammation  of  the  endo-  or  pericardium  or  pleura  before  the  joints 
become  affected. 

Whatever  the  mode  of  invasion,  the  symptoms  of  the  established  dis- 
ease are  well  defined,  and  marked  febrile  disturbance,  transient  inflam- 
mation of  several  of  the  larger  articulations,  excessive  activity  of  the 
cutaneous  functions,  and  a  great  proclivity  to  inflammation  of  the  endo- 
and  pericardium  constitute  the  stereotyped  features  of  the  disease. 

As  a  very  general  rule,  the  temperature  early  in  the  disease  promptly 
attains  its  maximum  of  102°  F.  to  104°  F.,  yet  the  surface  does  not  feel 
very  hot;  the  pulse  ranges  from  90  to  100  or  110,  and  is  regular,  large, 
and  often  bounding ;  the  tongue  is  moist,  but  thickly  coated  with  a  white 
for ;  there  are  marked  thirst,  impaired  appetite,  and  constipation ;  the 
stools  are  usually  dark ;  the  urine  scanty,  high  colored,  very  acid,  of 
great  density,  and  holding  in  solution  an  excess  of  uric  acid  and  urates, 
which  are  frequently  deposited  when  the  urine  cools.  The  general  sur- 
face is  covered  with  a  profuse  sour-smelling  perspiration,  whose  naturs.l 
acid  reaction,  as  a  general  rule,  is  markedly  increased ;  indeed,  the  nal.- 
urally  alkaline  saliva  is  also  acid.  Beyond  a  little  wandering  duriag 
sleep,  occasionally  observed  in  irritable,  nervous  patients,  there  is  very 
rarely  any  delirium,  and  this  notwithstanding  that  sleep  is  frequently 
much  disturbed  by  the  pain  in  the  joints  and  the  excessive  sweating. 

If  the  local  articular  symptoms  have  not  set  in  almost  simultaneously 
with  the  pyrexia,  or  even  preceded  it,  they  will  follow  it  in  from  a  few 
to  twenty-four  or  forty-eight  hours.  At  first  one  or  more  joints,  usually 
the  knees  or  ankles,  become  painful,  sensitive  to  pressure,  hot,  more  or 
less  swollen,  and  exhibiting  a  slight  blush  of  redness  or  none  at  all. 
The  swelling  may  consist  of  a  mere  puffiness,  due  to  slight  infiltration 
of  the  soft  parts  external  to  the  joint,  or  of  a  more  or  less  considerable 
tumefaction,  caused  by  effusion  into  the  synovial  capsule.  In  the  knees, 
elbows,  shoulders,  and  hips  the  swelling  Ls  usually  confined  to  the  artic- 
ulations, and  there  is  but  little  redness  of  the  integument,*  but  in  the 
wrists  and  ankles  the  inflammatory  process  is  often  more  severe,  and  may 
invade  the  whole  dorsum  of  the  hand  or  foot,  rendering  the  integument 
tense,  tumid  red,  and  shining.     Pitting  of  the  swollen  parts,  although 

Juite  exceptional  in  acute  articular  rheumatism,  will  exist  under  the  con- 
itions  just  mentioned.    The  metacarpo-phalangeal  articulations  are  like- 
wise often  a  good  deal  swollen  and  of  a  bright-red  color. 

The  pain  m  the  affected  articulations  varies  from  a  trifling  uneasiness 
or  dull  ache  to  excruciating  anguish ;  sometimes  the  pain  is  felt  only  on 
moving  or  pressing  the  joint ;  pressure  always  aggravates  it ;  even  the 
weight  of  the  bed-clothes  may  be  intolerable ;  and  in  severe  cases  the 
slightest  movement  of  the  joint  or  a  jar  of  the  bed  produces  great  suf- 
fering. The  pain,  like  the  swelling,  sometimes  extends  beyond  the 
affected  joints  to  the  tendinous  sheaths,  the  tendons,  and  muscles,  and 
even  to  the  nerves  of  the  neighborhood. 

It  is  a  striking  peculiarity  of  acute  rheumatism  that  the  inflammation 
tends  to  invade  fresh  joints  from  day  to  day,  the  inflammation  usually, 
but  not  invariably,  declining  in  those  first  affected ;  and  sometimes  this 
retrocession  of  the  inflammation  in  a  joint  is  so  sudden,  and  so  coincident 
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with  the  invasion  of  a  different  one,  that  it  is  often  regarded  as  a  true 
metastasis.  Exceptionally,  however,  one  or  several  joints  remain  painful 
and  swollen,  although  this  occurs  chiefly  in  subacute  attacks.  In  this 
way  most  of  the  large  joints  may  successively  suffer  once,  twice,  or 
oftcner  during  an  attack  of  acute  rheumatism.  And  as  the  inflamma- 
tion commonly  htsts  in  each  articulation  from  two  to  four  or  more  days, 
it  is  usual  to  have  six  or  eight  of  the  joints  affected  by  the  end  of  the 
first  week.  While  tlie  ankles  and  knees,  wrists,  elbows,  and  shoulders, 
are  especially  liable  to  be  affected,  and  with  a  frequency  pretty  closely 
corresponding  to  the  above  order,  the  joints  of  the  hands  occasionally,  and 
the  hips  even  more  frequently,  escape.  The  intervertebral  and  tempero- 
maxillary  articulations  have  very  rarely  suffered  in  the  writer's  expe- 
rience. 

If  the  ear  be  applied  to  the  cardiac  region  in  acute  rheumarthritis, 
another  local  inflammation  than  the  articular  will  very  frequently  be 
detetrted,  which  otherwise  would  probably  be  unrecognized,  and  yet  it 
is  the  most  imj)ortant  feature  of  the  disease.  In  the  first  or  second,  or 
even  as  late  as  the  fourth,  week  of  the  fever  the  signs  of  endocarditis  of 
the  mitral  valve,  occasionally  of  the  aortic,  and  sometimes  of  both,  Avill 
exist  in  an  uncertain  but  large  proportion  of  cases,  or  those  of  pericar- 
ditis, but  in  a  less  proportion,  will  obtain.  Indeed,  the  cardiac  inflam- 
mation may  even  precede  the  articular,  and  some  believe  it  may  be  the 
only  local  evidence  of  rheumatic  fever.  As  a  general  rule,  the  implica- 
tion of  the  endo-  or  pericardium  in  acute  rheumarthritis  gives  rise  to  no 
marked  symptoms  or  abrupt  modification  of  the  clinical  features  of  the 
case,  and  a  careful  physicjil  examination  must  be  instituted  to  discover 
its  existence.  But  the  recurrence  of  pain  or  tiglitness  either  in  the  pre- 
conlial  or  sternal  region,  of  marked  anxiety  or  pallor  of  the  face,  of 
sudden  increase  in  the  weakness  or  frequency  of  the  pulse,  or  of  irregu- 
larity in  its  rhythm,  of  restlessness  or  delirium,  of  oppression  of  breathing, 
or  of  short,  diy  cough, — may  indicate  tlie  invasion  of  the  endo-  or  peri- 
or  myocardium,  and  ia  physiciU  examination  will  be  nealed  to  detect  tlie 
cardiac  disease  and  to  exclude  the  presence  of  pleiiritis,  pneumonia,  or 
bronchitis.  Sometimes,  however,  especially  in  severe  cnises,  an  extensive 
jKiricarditis,  with  or  without  myocaixlitis,  will  ])roduce  grave  constitu- 
tional disturbance,  in  which  sleej>lessness,  delirium,  stupor,  generally 
associated  with  a  very  high  temi)eraturc  and  marked  prostration,  will, 
as  it  were,  mask  both  the  articular  and  the  caixliac  affection.^ 

As  regards  the  murmurs  which  arise  in  acute  rheumatic  endo-  or  peri- 
carditis, while  they  are  usually  present  and  quite  typical,  this  is  not 
always  so.  The  only  alteration  of  the  cardiac  sounds  may  be  at  first 
and  for  some  time  a  loss  of  clearness  and  shaq)ness,  passing  into  a  i)ro- 
longation  of  the  sound,  which  usually  develops  into  a  distinct  murmur, 
or  tlie  sounds  may  l)e  sinij)ly  muflled.  In  jKiricarditis  limited  to  that 
portion  of  the  membrane  which  covers  the  grc;it  vessels  no  friction  mur- 
mur may  be  audible,  or  it  may  be  heard  and  be  with  difficulty  distin- 
guished from  an  endocardial  murmur.  On  the  other  hand,  a  systolic 
basic  murmur  not  due  to  endo-  or  pericanlitis  fixxjuently  exists,  some- 
times in  the  eai'ly,  but  usually  in  the  later,  stages  of  rheumatic  fever. 

'  See  Stanlej-*8  case,  Med.-Chir.  Trans.,  181G,  vol.  vii.  323,  and  Andral's  Oinique  Midi- 
eah,  t  i.  34. 
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Other  local  inflatnnmtious  occasionally  arise  in  the  course  of  acute 
rheumatism :  pneumonia  is  one  of  the  most  frequent ;  leil  pleuritis  is 
not  infrequent^  and  is  doubtless  often  caused  by  the  extension  of  a  peri- 
carditis ;  but  both  pneumonia  and  pleurisy  are  occasionally  double  in  nieu- 
matic  fever.  Severe  bronchitis  is  observed  now  and  then,  and  very  rarely 
peritonitis,  and  even  meningitis.  These  several  affections,  together  with 
delirium,  coma,  convulsions,  chorea,  and  hyperpyrexia,  which  are  likewise 
occasional  incidents  of  the  disease,  will  be  considered  under  the  head  of  non- 
articular  manifestations  and  complications  of  acute  articular  rheumatism.^ 

Some  of  the  symptoms  of  acute  articular  rheumatism  need  individual 
notice. 

The  temperature  in  acute  articular  rheumatism  maintains  no  typical 
course,  and  usually  exhibits  a  series  of  exacerbations  and  remissions, 
which  correspond  closely  in  time  and  degree  with  the  period,  duration, 
and  severity  of  the  local  inflammatory  attacks.  As  a  very  general  rule 
in  average  cases,  the  temperature  attains  by  the  end  of  the  first  or  second 
day  to  102°  F.,  and  while  the  subsccpieut  evening  exacerbations  may 
reach  104°,  104.4°,  or  very  rarely  105°,  yet  in  the  great  majority  of 
cases  the  maximum  temperature  does  not  exceed  103°  F.,  and  in  a  very 
considerable  number  falls  short  of  102°.  An  analysis  of  one  of  Dr. 
Sou  they 's  tables^  shows  that  in  84  cases  of  acute  rheumatism  1  attained 
the  temperature  of  105.8°;  8,  that  of  104°  to  105°;  15,  that  of  103°  to 
104°;  32,  that  of  102°  to  103°;  17,  that  of  101°  to  102°;  10,  that  of 
100°  to  101°;  and  1,  that  of  99.8°;  that  is,  the  temperature  was  below 
103°  in  five-sevenths,  and  below  104°  in  about  ten-twelfths,  of  the 
whole.  In  very  mild  cases,  in  which  but  a  few  joints  are  inflamed,  and 
only  to  a  slight  degree,  the  temperature  may  not  reach  100°  at  any  time, 
and  there  may  be  intervals  of  complete  apyrexia.  On  the  other  hand, 
in  a  few  rare  severe  cases  of  rheumatic  fever,  especially  when  compli- 
cated with  pericarditis,  pneumonia,  or  delirium,  or  other  disturbance  of 
the  cerebral  functions,  the  temperature  attains  to  106°,  108°,*  109.4°,* 
110.2°,*  or  even  111°,®  or  112°.  Such  cases  are  now  spoken  of  as 
exam])les  of  rheumatic  hyperpyrexia. 

There  is  no  rule  about  the  mode  of  invasion  of  this  high  temperature. 
It  may  ensue  gradually  or  suddenly,  the  previous  range  having  been  low, 
moderate,  or  high,  steady  or  oscillating. 

Defervescence  in  rheumatic  fever  takes  place,  as  a  very  general  rule, 
gnulually — i,  e.  by  lysis — but  exceptionally  it  is  completed  in  forty- 
eight  or  iBven  twenty-four  hours.  An  interesting  observation,  which 
will  be  of  much  prognostic  value  if  it  be  confirmed  hereafter,  has  been 
made  by  Reginald  Southey,^  to  the  effect  "  that  a  short  period  of  defer- 
vescence, or  a  sudden  remission  and  an  early  remission,  betokens  the 
relafwing  form  of  the  disease,  and  the  likelihood  of  freauent  relapses,  as 
well  as  of  slow  ultimate  recovery,  in  the  direct  ratio  as  this  defervescence 
has  been  early  and  abrupt.^' 

^  See  observationB  of  W.  S.  CheeBman,  M.  D.,  New  York  Medical  Record,  Feb.  25,  1882, 
202.  *  St.  Bartholomew^ B  Hospital  Reports^  ziv.  p.  12. 

'  Weber,  Cfinieal  Hociei^9  Trans^,  vol.  v.  p.  136. 

♦  Th.  Simon,  quoted  bv  Senator,  Zlemsseti^s  Ofchp,  of  Prac.  MeiL,  xvi.  p.  46. 

^  MtirchiHon  and  liuixfon -Sanderson,  two  cases,  (Aivieal  Societi/s  7Van4.,  vol.  i.  pp.  32-34. 

•  Ringer,  Med.  Timet  and  Gax.,  vol.  li.,  1867,  p.  378. 
'  St,  BartkoUmeuft  Hospital  Reports,  xiv.  p.  16. 
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The  characters  of  the  urine  in  acute  rheumatism  are  tolerably  uniform , 
but  far  from  constantly  so.  Its  quantity  in  the  majority  of  cases  is 
reduced^  frequently  not  exceeding  twenty-four  ounces  per  diem^  and  occa- 
sionally not  exoeeaing  fourteen.  This  is  owing  in  some  degree  to  profuse 
sweatings  but  also^  as  in  other  febrile  affections,  to  retention  of  water. 
Its  density  is  usually  high — 1020  to  1030,  or  even  1036 — which  is  due 
chiefly  to  its  concentration,  and  not,  as  has  been  generally  supposed, 
mainly  to  an  increase  in  the  total  solids  excreted.*  Its  color  is  a  very 
dark  red  or  deep  reddish-yellow,  partly  from  concentration ;  but  it  is  yet 
not  known  whether  the  deep  hue  is  partly  from  increase  of  the  normal 
[>igments  or  of  one  of  them  (urobilin),^  or  from  the  presence  of  some 
abnormal  coloring  matter.  Its  reaction  is  generally  iiighly  acid,  and 
continues  so  for  many  hours  after  its  discharge,  uuless  in  subacute  cases, 
when  it  is  occasionally  neutral  or  sometimes  alkaline  at  the  time  of  its 
escape,  or  becomes  so  in  a  very  short  time  afterward.  It  is  commonly 
toward  the  decline  of  the  attack  that  the  urine  becomes  neutral  or 
alkaline.  As  a  very  general  rule,  the  amount  of  urea  and  of  uric  acid 
excreted  during  the  febrile  stage  exceeds  what  is  physiological,  and  begins 
to  decline  when  convalescence  commences;  but  this  may  be  reversed 
rParkes,*  Lede,*  Marrot*).  The  sulphuric  acid  is  notably  increased 
(Parkes),  the  chlorides  oft^en  diminished  and  sometimes  absent,  and  the 
phosphoric  acid  very  variable  (Beneke,  Brattler*),  but  usually  lessened 
(Marrot). 

During  convalescence  the  urine  increases  in  quantity,  while,  as  a  gen- 
eral rule,  the  urea  and  uric  acid  lessen  relatively  and  absolutely,  and  the 
chlorides  resume  their  noi*mal  proportions  to  the  other  ingredients.  The 
reaction  frequently  becomes  alkaline,  and  the  specific  gravity  falls  con- 
siderably, although  not  always  as  soon  as  the  articular  inflammation  sub- 
sides. Temporary  albuminuria  occurs  very  frequently  in  the  febrile  and 
occasionally  in  the  declining  stage,  but  geuerally  disappears  when  con- 
valescence is  completed.  It  obtained  on  admission  in  8  out  of  43  cases 
lately  reported  by  Dr.  Greenhow.'  A  more  abiding  albuminuria,  due  very 
mrely  to  acute  parenchymatous  nephritis,  may  be  met  with  (Johnson, 
Bartels,  Hartmann,  Corm).  Blood,  even  in  considerable  amounts,  has 
also  rarely  appeared  in  the  urine,*  sometimes  in  connection  with  embolic 
nephritis  and  endocarditis,  for  such  appear  to  have  been  the  nature  of 
Bayer's  nephrite  rheumatismale.* 

The  saliva,  which  is  normally  alkaline,  has  usually  a  decidedly  acid 
reaction  in  acute  articular  rheumatism,  and  Dr.  Bedford  Fenwick  states 
that  it  always  in  this  disease  contains  a  great  excess  of  the  sulpho-cyau- 
ides,  and  that  these  slowly  and  steadily  diminish,  till  at  the  end  oi  the 
tliird  week  or  so  they  become  normal  in  amount 

A  profuse,  very  acid,  sour-smelling  perspiration  is  one  of  the  striking 
symptoms  occurring  in  the  course  of  acute  articular  rheumatism,  and 

*  See  G«y»  Homital  Reports,  3d  Series,  vol.  xii.  441. 

'  Jafie,  Virchours  ArehiVf  xlvii.  405,  quoted  in  Zienuaen'g  Oydoped,  Prat,  Med.,  zvi.  41.* 

»  On  Urine,  p.  286. 

^  Recherehett  sur  P  Urine  dans  le  Rheumaiiame  Artie,  Aiyue,  Paris,  1879. 

^  Contribuiion  d  V Etude  du  Rheumalisme  Artie.,  etc,,  Paris,  1879,  41. 

•  Quoted  by  Parkes,  op.  eit,,  290.  '  Lancet,  1882,  i.  913. 

•  ainieal  Lectures,  B.  B.  Todd,  edited  by  Beale,  1861,  p.  346. 

*  Traiti  des  Maladies  Reins.    See  also  Dr.  Weber,  Paffi  Irans,  </  London,  xvi.  p.  166, 
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until  very  lately  it  has  been  generally  held  to  indicate  an  excessive  form- 
ation in,  and  elimination  of  acid  from,  the  system,  either  lactic  acid  or 
some  of  the  acids  normal  to  the  perspiration,  as  acetic,  butyric,  and 
formic  However,  not  only  have  chemists  failed  to  detect  lactic  acid  in 
the  perspiration  of  acute  rheumatism,  but  late  researcli  tends  to  aliow 
that  the  excessive  acidity  of  the  perspiratioa  in  this  disease  is  but  very 
partially  due  to  the  perspiration  itself,  and  is  chiefly  owing  to  chemical 
changes  taking  place  in  the  overheated  and  macerated  surface  of  the 
skin  and  its  epidermis,  and  to  the  retention  of  solid  products  accumu- 
lated on  that  surface.  Besnier  says  that  if  in  acute  articular  rheumatism 
or  other  disease  attended  with  much  perspiration  the  surface  be  kept  well 
washed,  the  sweat  will  be  found  in  the  greater  number  of  cases  at  the 
moment  of  its  secretion  to  be  nearly  neutral  as  soon  as  actual  diaphoresis 
occurs,  more  decidedly  acid  when  the  perspimtion  is  less  abundant  or 
b^ins  to  flow,  and  exceptionally  alkaline.  Most  physicians  are  aware 
that  the  profuse  perspiration  of  acute  rheumatism  is  non-alleviating ;  it 
is  not  a  real  critical  discharge  of  noxious  materials  from  the  system,  nor 
is  it  followed  by  prompt  reduction  of  the  temperature  and  other  symp- 
toms. It  is  but  a  sym}>tom  of  the  disease,  and  occurs  especially  in  severe 
cases,  and  when  it  continues  long  after  the  reduction  of  the  temperature 
it  is  a  source  of  exhaustion,  and  may  be  checked  with  advantage. 

The  blood  is  deficient  in  red  globules,  Malassez  finding  in  men  from 
2,850,000  to  3,700,000  per  cubic  millimeter  instead  of  4,500,000  to 
5,000,000,  and  in  women  2,300,000  to  2,570,000  instead  of  3,500,000 
to  4,000,000.  The  hsemoglobin  and  the  oxidizing  power  of  the  blood 
are  also  considerably  reduced ;  the  fibrin  is  lai^ly  increased  (6  to  10 
parts  in  1000  instead  of  3) ;  the  albumen  and  albuminates  are  lessened, 
the  extractives  increased;  the  proportion  of  urea  is  normal,  and  no 
excess  of  uric  acid  is  found  in  the  blood.  Instead  of  that  fluid  being 
less  alkaline  than  normal,  Lepine  and  Conard  have  recently  stated  that 
its  alkalinity  is  increased  in  acute  rheumatism,  but  constantly  diminished 
in  chronic  rheumatism,^  and  no  excess  of  lactic  acid  has  been  proved  to 
exist  in  the  blood  in  either  acute  or  chronic  rheumatism.  A  condition 
of  excessive  coagulability  of  the  fibrin,  independently  of  its  excessive 
amount  (inopexia),  is  an  habitual  character  of  acute  rheumatism ;  how- 
ever, in  very  bad  cases,  especially  those  attended  with  hyperpyrexia  and 
grave  cerebral  symptoms,  the  blood  after  death  has  been  black  and  coag- 
ulated and  the  fluid  in  the  serous  cavities  has  given  an  acid  reaction. 
Tiie  above  alterations  in  the  blood  usually  are  proportionate  to  the  inten- 
sity of  the  fever  and  the  number  of  the  joints  and  viscera  involved. 

The  manifestations  of  acute  articular  rheumatism  other  than  the  artic- 
ular are  various,  and  some  of  them,  more  especially  those  observed  in  the 
heart,  may  be  regarded  as  integral  elements  of  the  disease,  for  they  occur 
in  a  large  proportion  of  the  cases,  often  coincidentally  with  the  articular 
affection,  and  may  even  precede  it,  and  probably  may  be  the  sole  local 
manifestation  of  acute  rheumatism,  although  under  the  last-mentioned 
circumstances  it  is  difficult  to  prove  the  rheumatic  nature  of  the  ailment. 

The  cardiac  afiections  may  be  divided  into  inflammatory  and  non- 

'  Lepine,  "  Xote  sur  la  determination  de  TAlcalinit^  du  Sang/'  Oca,  Mid,  de  Paiig^ 
1878,  149;  Conard,  Ensai  but  PAlcaUniU  du  Sang  dans  dEiat  de  Same,  etc,  Thdse,  Paris, 
1878. 
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inflammatory.  The  former  consist  of  pericarditis,  endocarditis,  and 
myocarditis;  the  latter  embrace  deposition  of  fibrin  on  the  valves 
temporary  iuoomjMitence  of  the  mitral  or  tricuspid  valves,  and  the 
formation  of  thrombi  in  the  cavities  of  the  heart.  For  practical  pur- 
poses haemic  murmurs  may  be  included  in  the  latter  group. 

No  reliable  conclusions  can  be  drawn  respecting  the  gross  frequency 
of  recent  airdiac  affections  in  rheumatic  fever,  for  not  only  do  authora 
differ  widely  on  this  ])oint,  but  they  do  not  all  distinguish  recent  from 
old  disease,  nor  inflammatory  from  non-inflammatory  affections,  nor 
hsemic  from  organic  murmui's.  Nor  does  it  appear  probable,  from  the 
published  statistics,  that  these  differences  are  owing  to  peculiarities  of 
country  or  race.  The  gross  proportion  of  heart  disease  of  recent  origin 
in  acute  and  subacute  articular  rheumatism  was  in  Fuller's*  cases  34.3 
per  cent. ;  in  Peacock's,^  32.7  per  cent. ;  in  Sibsou's*  (omitting  his  tlireat- 
ened  or  probable  cases),  52.3  per  cent.  ;*  in  3552  St.  Bartholomew's  Hos- 
pital cases  analyzed  by  Southey,*  29.8  per  cent.  ]  in  Bouilland's  cases, 
quoted  by  Fuller,*  5.7  per  cent. ;  in  Lebert's,'  23.6  per  cent. ;  in  Vogel's,^ 
50  per  cent. ;  in  Wunderlich's,^  26.3  per  cent.  I  am  not  aware  of  any 
analysis,  published  in  this  country,  of  a  large  number  of  cases  of  rheu- 
matism with  reference  to  cardiac  complications,  but  Dr.  Austin  Flint,^ 
after  quoting  Sibson's  i>ercentage  of  cases  of  pericarditis,  which  wo.s 
(63  in  326  or^  19  to  the  100,  remarks,  "I  am  sure  that  this  proportion 
is  considerably  higher  than  in  my  experience." 

The  frequency  of  cardiac  complications  in  rheumatism  is  influenced  by 
several  circumstances.  Some  unexplained  influence,  such  as  is  implied 
in  the  terms  epidemic  and  endemic  constitution,  appears  to  obtain. 
Peacock  found  the  ])roportion  of  cardiac  complications  in  rheumatism  to 
range  from  16  to  40  per  cent,  during  the  five  years  from  1872  to  1876, 
and  a  similar  variability  is  shown  in  Southey's  statistical  table*  covering 
the  eleven  years  from  1867  to  1877.  Be  it  observed  that  these  variations 
occurred  in  the  same  hospitals  and  under,  it  may  be  presumed,  very  sim- 
ilar conditions  of  hygiene  and  therapeusis.  Youth  predisposes  to  rheu- 
matic inflammation  of  the  heart,  so  that  it  may  still  be  said  that  the 
younger  the  patient  the  greater  the  proclivity.  Of  Fuller's  cases,  58 
per  cent,  were  under  twenty-one,  and  the  liability  diminished  very 
markedly  after  thirty.  Of  Sibson's  cases,  62  j)er  cent,  were  under 
twenty-one.  In  infancy  and  early  childhood  the  liability  is  very  great, 
and  at  those  periods  of  life  the  heart,  and  more  especially  the  endocar- 
dium, rarely  escapes ;  and  the  cardiac  inflammation  often  precedes  by  one 
or  two  days  the  articular.  The  careful  observations  of  Sibson  confirm 
the  spirit,  but  not  the  letter,  of  Bouilland's  original  statement,  and  proves 
that  the  danger  of  heart  disease  is  greater  in  severe  than  in  mild  cases  of 
acute  rheumatism,  and  that  this  is  especially  true  of  pericarditis.  (It  may 
be  remarked  here,  en  parenthese,  that  the  number  of  joints  affected  is 

^  On  Rheumalinn,  Rheumatic  Gouty  etc.^  3d  ed.,  p.  280. 

*  Sk.  Thtimof^s  Hoitpilal  RepoHn,  vol.  x.  p.  1 9. 

'  Reynolds's  Si/st,  of  Med.,  Eng.  ed.,  vol.  iv.  186. 

*  Tliose  faniiliiir  with  the  accuracy  and  diagnostic  skill  of  the  lamented  Sibson  will  not 
hesitate  to  add  his  13  cases  of  very  probable  endocarditis  to  his  170  positive  cases  of  car- 
diac inflammation  in  325  examples  of  acute  rheumatism,  which  will  raise  his  percentage 
to  56.3.  *  Lib.  cit.,  vol.  xiv.  6.  •  Lib.  eit,,  264. 

'  See  Senator  in  Ziemssen^s  Cycloped,  Praet.  of  Med.y  xvi.  49. 

"  PrcuU,  Med.,  5th  ed.,  314.  »  Lib.  eU. 
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very  generally  in  nroportion  to  the  severity  of  the  attacks.)  However, 
the  mildest  case  of  subacute  rheumatism  is  not  immune  from  cardiac 
inflammation,  and  it  has  occasionally  been  observed  even  in  primary 
chronic  rheumatism.*  Occupations  involving  hard  bodily  labor  or  fatigue, 
whether  in  indoor  or  outdoor  service,  render  the  heart  very  obnoxious 
to  rheumatic  inflammation.  Existing  valvular  disease,  the  result  of  a 
previous  attack  of  rheumatism,  favors  the  occurrence  of  endocarditis  in 
that  disease.  Some  authorities  maintain  that  treatment  modifies  the  lia- 
bility to  rheumatid  aflection  of  the  heart,  and  this  will  be  spoken  of 
hereafter.  The  period  of  the  rheumatic  fever  at  which  cardiac  inflam- 
mation sets  in  varies  very  much,  but  it  may  be  confidently  stated  that  it 
occurs  most  frequently  in  the  first  and  second  weeks,  not  infrequently 
in  the  third  week,  seldom  in  the  fourth,  and  very  exceptionally  after 
that,  although  it  has  happened  in  the  seventh.  An  analysis  of  Fuller's 
experience*  in  22  cases  of  rheumatic  fever  and  56  of  endocarditis — a 
total  of  78 — shows  that  the  disease  declared  itself  under  the  sixth  day 
in  8 ;  from  the  sixth  to  the  tenth  in  29 ;  from  the  tenth  to  the  fifteenth 
in  17;  from  the  fifteenth  to  the  twenty-fifth  in  18;  and  after  the  twenty- 
fifth  in  6.  The  friction  sound  was  audible  in  Sibson's  63  cases  of 
rheumatic  pericarditis — from  the  third  to  the  sixth  day  in  10,  and  before 
the  eleventh  day  in  30,  or  nearly  one-half  of  the  whole.  That  observer 
concludes  ^'  that  in  a  certain  small  proportion  of  the  cases,  amounting  to 
one-eighth  of  the  whole,"  the  cardiac  inflammation  took  place  at  the 
veiy  commencement  of  the  disease,  and  simultaneously  with  the  invasion 
of  the  joints.* 

Of  the  several  forms  of  rheumatic  cardiac  inflammation,  endocarditis 
is  the  mast  frequent,  and  in  a  large  proportion  of  cases  it  may  exist 
alone ;  pericarditis  is  also  very  often  observed,  but  it  seldom  is  found 
per  se,  being  in  the  vast  majority  of  cases  combined  with  endo-  and 
occasionally  with  myocarditis.  It  is  generally  the  ordinary  verrucose 
endocarditis  that  obtains.  The  ulcerative  form  occurs  sometimes, 
and  should  be  suspected  if  in  a  mild  or  protracted  case  of  acute 
rheumatism  endocarditis  sets  in  with,  or  is  accompanied  by,  rigors, 
and  the  general  symptoms  are  of  pyemic  or  typhoid  character  or 
both,  even  although  an  endocardial  murmur  is  not  present,  for  exten- 
sive v^etating  ulcerative  endocarditis  frequently  exists  without  aud- 
ible murmur.  It  is  remarkable,  as  Osier  has  shown,*  how  few  in- 
stances of  ulcerative  endocarditis  developing  during  the  course  of  acute 
rheumatism  are  reported ;  and  I  would  add  that  by  no  means  all  of  these 
were  examples  of  first  attacks,  chronic  valvular  lesions,  the  consequence 
of  former  illness,  existing  in  many  of  them  at  the  time  of  the  final  acute 
attack.  Southey's*  patient,  and  both  of  Bristowe's,'  had  had  previous 
rheumatic  seizures.  However,  Peabody's  case,^  one  of  Ross's  three  cases,* 
and  Pollock's*  case  appear  to  have  been  examples  of  ulcerative  endocar- 

•  Rarnaad,  Nowteau  Did,  de  Mid,  et  dt  Ckir.,  t  viii.  367.  •  Lib.  eit.,  pp.  77-278. 

'  Lib.  eit,f  p.  209.    See  also  Dickinson  in  Lancet,  L,  1869,  254 ;  Bauer  in  ZiemsserCf 
Ojfdoped.,  Ti.  557. 

•  Archives  Midieine,  vol.  v.,  1881 ;  Trans,  IntenuUional  Med.  Cong.,  vol.  i.  341. 

•  Qin.  Soc,  Trann.,  xiii.  227.  •  Brit.  Med.  Jour.,  i.,  1880,  7^8. 
'  Bfedical  Record  N,  71,  24th  Sept.,  1881,  361. 

•  Canada  Med,  and  Surg.  Jottm.,  vol.  xi.,  1882,  1,  and  ib.,  vol.  ix.,  1881,  673. 

•  Lancet,  ii.,  1882,  976. 
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ditis  oocarring  during  a  first  attack  of  acate  articular  rheumatism.  The 
united  and  thickened  condition  of  two  s^ments  of  the  aortic  valve  in 
one  of  Ross's  cases  indicates  old-standing  disease^  although  no  history  of 
former  rheumatism  is  given.  Goodhardt^  has  lately  insisted  upon  the 
tendency  of  ulcerative  endocarditis  to  appear  in  groups  or  epidemics^  but 
the  evidence  is  not  conclusive. 

Space  w^ill  not  permit  any  detailed  description  of  the  symptoms  and 
signs  of  endo-  or  pericarditis :  these  will  be  found  in  their  proper  places 
in  this  work,  but  a  few  observations  are  needed  upon  myocarditis,  which 
occasionally  occurs  in  combination  with  rheumatic  pericarditis,  and  is  a 
source  of  much  more  danger  than  the  latter  is,  per  se.  Dr.  Maclagan'  is 
almost  the  only  authority  who  recognizes  the  occurrence  of  rheumatic 
myocarditis  independently  of  inflammation  of  the  membranes  of  the 
heart.  He  maintains  that  the  rheumatic  poison  probably  and  not  infre- 
quently acts  directly  on  the  cardiac  muscle ;  in  which  case  the  resulting 
inflammation  is  apt  to  be  diffused  over  the  lefl  ventricle  and  to  produce 
grave  symptoms,  while  in  other  instances  the  inflammatory  process  begins 
in  the  fibrous  rings  which  surround  the  orifices  of  the  heart  (especially  the 
mitral),  extends  to  the  substance  at  the  base  of  the  heart,  and  is  there 
localized.  As  in  this  latter  form  the  inflanmiation  usually  extends  also 
to  the  valves,  "  any  symptoms  to  which  the  myocarditis  gives  rise  are 
lost  in  the  more  obvious  indications  of  the  valvulitis.''  However,  this 
limited  inflammation  of  the  myocardium  is  not  dangerous.  Dr.  Maclagan 
asserts  that  the  more  diffused  and  dangerous  inflammation  of  the  walls 
of  the  left  ventricle,  while  always  difficult,  and  sometimes  impossible, 
of  diagnosis,  can  be  determined  with  tolerable  certainty  in  some  cases. 
In  this  view,  however,  he  has  been  preceded  by  Dr.  Hayden,*  who 
states  that  the  diagnosis  of  myocarditis  is  quite  practicable  irrespec- 
tive of  the  accompanying  inflammation  of  the  membranes  of  the 
heart. 

From  the  observations  of  the  author  just  named,  as  well  as  of  many 
others,  it  may  be  inferred  that  acute  diffused  myocarditis  of  the  left  ven- 
tricle exists  in  rheumatic  fever  when  either  with  or  without  coexisting 
pericarditis  there  are  marked  smallness,  weakness,  and  frequency  of  pulse, 
anguish  or  pain  or  great  oppression  at  the  praeoordia,  severe  dyspnoea, 
the  respiration  being  gasping  and  suspirious,  feeble,  rapid,  and  irregular 
action  of  the  heart,  great  weakness  of  the  cardiac  sounds,  and  almost 
extinction  of  the  impulse,  evidence  of  deficient  aeration  of  the  blood 
combined  with  coldness  of  surface,  tendency  to  deliquium,  and  when 
these  symptoms  and  signs  cannot  be  fairly  attributed  to  extensive  peri- 
cardial effusion  or  to  pulmonary  disease,  or  to  obstructed  circulation  in  the 
heart  consequent  upon  endocarditis  with  intra-cardiac  thrombosis  or  upon 
nipture  of  a  valve.  It  might,  however,  be  impossible  to  exclude  endo- 
carditis complicated  with  thrombosis,  conditions  which  do  occur  in  rheu- 
matic endocarditis,  or  a  niptured  valve,  which,  although  rarely,  has  been 
occasionally  observ^ed.  Grave  cerebral  symptoms,  delirium,  convulsions, 
4X)ma,  though  frequently  present,  are  not  peculiar  to  acute  myocarditis.* 

^  Ti'an8.  Path,  Soe,  London^  xxxiii.  52. 

'  Rfieumaiitm:  iU  NaturCf  Pathology,  and  StLceessful  TrecUmenty  1881. 

•  Dikeaws  of  the  Heart  and  AnriOy  1875,  746. 

*  In  illustration  see  case  by  Southey  in  which  the  symptoms  and  signs  agree  very  well 
with  the  above  description,  and  yet,  although  the  heart's  substance  was  of  dirty-brown 
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Hence,  even  with  the  above  group  of  clinical  facts,  the  diagnosis  at  best 
can  be  but  probable.  The  aiscase,  too,  may  be  latent,  or,  like  Stanley's' 
celebrated  case,  produce  disturbances  of  the  cerebral  system  rather  than 
of  the  circulatory. 

Dr.  Maclagan  has  advanced  the  opinion  that  a  subacute  myocarditis  is 
not  of  uncommon  occurrence  in  acute  articular  rheumatism,  and  may  be 
unattended  by  endo-  or  pericarditis.  Such  a  condition,  he  says,  may  be 
diagnosed  when  early  in  the  course  of  the  case  the  heart's  sounds  quickly 
become  muflfled  rather  than  feeble.  As  he  quotes  but  one  case*  in  which 
an  autopsy  revealed  alterations  in  the  walls  of  the  heart,  and  as  endocar- 
ditis and  a  little  edusion  in  the  pericardium  coexisted,  it  is  premature  to 
accept  the  evidence  as  final,  and  the  great  importance  of  the  subject 
demands  fiirther  investigation. 

Admitting  with  Fuller  the  occasional  deposition  of  fibrin  upon  the 
valves  and  endocardium  in  rheumatic  fever  indejicndently  of  endocarditis, 
the  murmur  resulting  therefrom  could  not  be  reliably  distinguislied  from 
that  of  inflammatory  origin.  It  remains  to  speak  briefly  of  temporary 
incompetence  of  the  mitral  and  tricuspid  valves  and  their  dynamic  mur- 
murs, and  of  hsemic  nnirmurs.  Occasionally,  in  severe  cases  of  rheumatic 
fever,  more  especially  in  the  advanced  stage,  there  may  be  heard  a  systolic 
murmur  of  maximum  intensity  either  in  the  mitral  area  or  over  the  body 
of  the  left  ventricle,  unaccompanied  by  accentuation  of  the  second  sound, 
or,  as  a  general  mie,  by  evidence  of  pulmonarv  obstruction.  Such  mur' 
mivns  are  apt  to  be  intermittent,  and  as  they  disappear  on  the  return  of 
health,  they  have  been  satisfactorily  referred  to  temporary  weakness  of 
the  walls  of  the  heart,  so  that  the  auriculo-ventricular  orifices  are  not 
sufiiciently  contracted  during  the  ventricular  systole  for  their  valves  to 
dose  them,  and  regurgitation  follows.  Yet,  inasmuch  as  Stokes  distinctly 
mentions  the  absence  of  murmur  in  many  cases  of  softening  of  the  heart 
in  typhus,  it  is  probable  that  an  excessive  weakness  of  the  ventricular  wall 
is  incompatible  with  the  production  of  murmur,  and  that  the  presence  of 
murmur  in  such  circumstances  is  evidence  of  some  remaining  power  in 
the  heart. 

Dr.  D.  West*  has  published  some  cases  of  acute  dilatation  of  the  heart 
in  rheumatic  fever  which  strongly  corroborate  these  views.  '  The  murmur 
iQ  one  of  them  became  appreciable  only  as  the  heart's  sounds  increased  in 
loudness  and  the  dilatation  lessened.  One  ended  fatally,  and  acute  fatty 
degeneration  of  the  heart's  fibres  was  found  in  patches.*  I  believe  that 
some  of  these  temporary  mitral  murmurs  in  acute  rhematism  depend  upon 
a  moderate  degree  of  valvulitis  quite  capable  of  complete  resolution. 
Sibson*  has  lately  stated  that  he  has  met  with  the  murmur  of  tricuspid 
regurgitation  without  a  mitral  murmur  in  13  out  of  107  cases  of  rheu- 
matic endocarditis,  and  with  a  recent  mitral  murmur  in  27  out  of  50 

color  and  the  striation  of  its  fibre  lost,  Southej  did  not  believe  these  appearances  due  to 
carditis.     {Clin.  TVans.,  xiii.  p.  29.)  '  Med.-Chir,  7Van«.,  vol.  vii. 

'  lAh.  cU,,  p.  176.  »  Barth,  Hosp.  ReptJt,,  xiv.  228. 

*0d  this  subject  see  Stokes,  Dis.  Heart  and  AortOj  pp.  423,  435,  502;  Stark,  Archives 
*fMralade  Mid.,  1866;  DaCosta,  American  Journal  Med.  Sci.,  July,  1869;  Hayden,  Dis. 
Heofl  and  AortOf  1875;  Balfour,  Gin.  Lecta.on  Heart  and  AortOy  1876;  Cuming,  Dublin 
Qnart  Jour.  Med.  Sci.,  May,  1869 ;  Nixon,  i6.,  June,  1873.  I.  A.  Fothergill  lias  seen 
several  cases  in  which  such  mitral  murmurs  have  followed  sustained  effort  in  boys,  and 
have  disappeared  after  a  time:  The  Heart  and  its  Diseases^  2d  ed.,  1879,  p.  177. 

^Reynolds's  St/slem.  Med.^  £ng.  ed.,  vol.  iv.  463. 
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cases.  "  The  tricuspid  murmur  generally  comes  into  play  about  the  tenth 
or  twelfth  day  of  the  primary  attack,  alon?  with  symptoms?  of  groat 
general  illness ;''  it  appears  earlier,  as  a  rule,  in  those  cases  in  which  it  is 
associated  with  mitral  regurgitation  than  when  it  exists  alone ;  it  is  of 
variable  duration,  but  usually  short — from  one  to  nineteen  days  or  more. 
He  regards  it  as  of  non-inflammatory  origin,  and  dependent  upon  regurgi- 
tation due  to  the  so-called  safety-valve  function  of  the  tricuspid  valve ; 
and  when  limited  to  the  r^ion  of  the  right  ventricle  he  infers  that  it  is 
usually  the  effect  and  the  evidence  of  endocarditis  affecting  the  left  siJe 
of  the  heart.  These  novel  statements  are  confirmed  by  the  observations 
of  Parrot,  Balfour,  and  William  Russell,^  which  go  to  prove  that  tricus- 
pid regurgitation  occurs  frequently  in  the  more  advanced  stages  of  debil- 
ity. No  other  authority  than  Sibson,  however,  insists  upon  its  frequent 
occurrence  in  acute  rheumatism. 

The  ansemia  which  is  so  striking  a  symptom  of  rheumatic  fever,  especi- 
ally when  several  joints  are  severely  inflamed,  coexists  very  frequently  with 
a  systolic  basic  murmur,  which  is  most  often  louder  over  the  pulmonary 
artery  (in  second  left  intercostal  space  and  more  or  less  to  teft  of  sternum) 
than  over  the  aorta.  The  murmur  may  appear  early  in  the  disease,  but 
sets  in  most  frequently  when  the  disease  is  subsiding.  When  thus  appear- 
ing late  in  a  case  accompanied  by  endocarditis  and  pulmonary  congestion, 
it  is  of  favorable  omen  and  indicates  improvement  in  the  thoracic  affec- 
tion. The  growing  opinion,  however,  respecting  so-called  anaemic  mur- 
murs is,  that  they  depend  chiefly  upon  regurgitation  through  the  tricuspid 
orifice,  although  Dr.  W.  Russell  refers  them  to  pressure  of  a  distended 
left  auricle  upon  the  pulmonary  artery.' 

Pulmonary  affections  in  form  of  pleuritis,  pneumonia,  or  bronchitis  are 
common  complications  of  rheumatic  fever.  Adding  Latham's,'  Fuller's,* 
Southey's,*  Gull  and  Sutton's,*  Pye-Smith's,'  and  Peacock's'  cases  togeth- 
er, we  have  a  total  of  920  in  which  some  one  or  more  of  the  above  pul- 
monary affections  obtained  in  109  instances,  or  11.8  per  centum.  A 
further  analysis  of  Latham's  and  Fuller's  cases  shows  that  it  is  especially 
when  rheumatic  fever  is  complicated  with  cardiac  disease  that  the  lungs 
suffer ;  thus,  pulmonary  affections  obtained  in  26.5  per  cent,  of  cases 
complicated  with  heart  disease,  and  in  only  7  per  cent,  of  cases  free  from 
that  disease.  It  is  more  especially  when  pericarditis  complicates  rheu- 
matic polyarthritis  that  pulmonary  affections  occur.  Thus,  tliese  were 
found  in  only  10.5  per  cent,  of  cases  of  recent  rheumatic  endocarditis,  in 
58  per  cent,  of  cases  of  pericarditis,  and  in  71  per  cent,  of  cases  of  endo- 
pericarditis.  The  tendency  which  inflammation  of  the  pericardium  has 
to  extend  to  the  pleura  probably  partially  accounts  for  the  more  frequent 
association  of  the  pulmonary  affections  with  rheumatic  peri-  than  with 
rheumatic  endocarditis.  (Sibson  found  pleuritic  pain  in  the  side  twice  as 
frequent  in  pericarditis,  usually  accompanied  with  endocarditis  (31  in  63), 
as  in  simple  endocarditis,  26  in  108.*)  But  the  greater  severity  of  those 
cases  of  rheumatic  fever  complicated  with  peri-  or  endo-pericarditis  must 
also  have  a  decided  influence  in  developing  the  pulmonary  affections. 

*  See  Brit,  Med.  Jour,,  i.  1883, 1053.  » lb,,  1065. 

*  Latham's  FbrAs,  Syd.  Soc,  i.  98  et  seq.  *  Lib.  cit,,  317. 
'  Bartholomew  HwspikU  BeportSy  xv.  14.  •  Ouifs  Uoffp.  Reporfs,  3d  Series,  xi.  434. 
»  76.  xix.  324.  *Sl  Thomai^s  UoapUal  Reports,  x.  12-17. 

*  ReyDolds's  SysUm  Med.,  It.  233. 
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Pneumonia  and  pleuritis  are  very  freauently  double  in  rheumatic  fever, 
and  are  often  latent,  requiring  a  careful  physical  examination  for  their 
detection.  So  suddenly  does  the  exudation  take  place  in  some  cases  of 
rheumatic  pneumonia  that  the  first  stage  is  not  to  be  detected  either  by 
symptoms  or  signs.  On  the  other  hand,  in  some  cas^  the  absence  of  the 
typical  signs  of  hepatization,  the  want  of  persistence  in  the  physical  signs, 
and  their  rapid  removal,  and  even  in  rare  instances  an  obvious  alternation 
between  the  pulmonary  and  the  articular  symptoms,  suggest  that  the 
process  often  stops  short  of  true  hepatization,  and  partakes  rather  of 
congestion  and  splenization,  with  or  without  pulmonary  apoplexy — ^a  view 
which  has  been  occasionally  confirmed  by  the  autopsy.* 

Active  general  congestion  of  the  lungs  has  occasionally  been  observed 
in  this  disease,  and  lias  proved  fatal  in  five  minutes'  and  in  an  hour  and 
a  half  ^  from  the  invasion  of  the  symptoms.  The  rheumatic  poison  fre- 
quently excites  pleuritis,  some  of  the  characters  of  which  are — ^the  sudden- 
ness with  which  free  efiiision  occurs ;  the  promptness  with  which  it  is 
removed,  only  perhaps  to  invade  the  other  pleura,  and  then  to  reappear 
in  the  cavity  first  affected  ;  the  diffusion  of  tne  pain  over  the  side  and  its 
persistence  during  the  effusion ;  and  its  frequent  concurrence  with  peri- 
carditis, and  in  children  with  endocarditis ;  its  little  tendency  to  become 
chronic,  and  its  marked  proclivity  to  become  double.  It  is  often  lateut 
and  unattended  with  pain.  Sibson  asserts  that  if  in  rheumatic  pericar- 
ditis "  pain  over  the  heart  is  increased  or  excited  by  pressure  over  the 
r^on  of  the  organ,  it  may  with  an  approach  to  oertaiuty  be  attributed 
to  inflammation  of  the  pleura,'^  etc.  The  product  of  the  inflammation  is 
commonly  serous,  but  occasionally  purulent 

The  disturbances  of  the  nervous  system  are  amongst  the  most  import- 
ant complications  of  acute  rheumatidt2i,^aud  are  due  either  to  functional 
disorder  or  very  rarely  to  obvious  organic  lesions  of  the  nerve-centres  or 
tlieir  membranes.  The  dominant  functional  disturbance  may  be  delirium, 
which  is  greatly  the  most  frequent;  or  coma,  which  is  rare;  or  chorea, 
very  frequently  observed  in  children ;  or  tetaniform  convulsions,  whicli 
occur  very  seldom  per  se.  As  a  rule,  two  or  more  of  these  forms  coexist 
or  alternate  with  or  succeed  one  another,  and  the  grouping,  as  well  as  the 
variety,  of  the  symptoms  may  be  greatly  diversified.  In  127  observa- 
tions there  were  37  of  delirium  only,  7  of  convulsions,  17  of  coma  and 
convulsions,  54  of  delirium,  convulsions,  and  coma,  3  of  other  varieties 
(Ollivier  et  R.,  cited  by  Besnier). 

Rheumatic  Delirium. — Either  with  or  without  subsidence  of  the  articu- 
lar inflammation,  about  from  the  eighth  to  the  fourteenth  day  of  the  ill- 
ness, but  occasionally  at  its  beginning,  or  sometimes  on  the  eve  of  appa- 
rent convalescence,  the  patient  becomes  restless,  irritable,  excited,  and 
talkative ;  sleep  is  wanting  or  disturbed ;  some  excessive  discharge  from 
the  bowels  or  kidneys  occasionally  occurs ;  profuse  perspiration  is  usually 
present,  and  may  continue,  but  frequently  lessens  or  altogether  ceases ; 
the  skin  becomes  pungently  hot,  the  temperature  generally — not  always, 
however — ^rising  rapidly  toward  a  hyperpyrexial  point,  and  ranging  from 

*Vide  Sturges,  Natural-  History  and  Rdaitona  of  Pnewnonfa,  1876,  pp.  70-78;  T. 
Vuqaez,  Thdne,  Det  eomplieations  Plewo-pulmonaires  du  Rheumatisme  Artie.  Aigut^  Paria, 
1878,  pp.  25-31 ;  M.  Duveaii,  Dietionnaire  de  Med.  ei  de  CfUr.,  L  xxviii.  p.  443. 

*  TkiMe  ^Aigue  pfeur.,  1868,  par  B.  Ball. 

'li.  Aran,  quoted  by  Yaaquez,  lib.  cU.f  p.  14. 
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104°  to  111°  ;  and  transient  severe  headache  and  disturbances  of  special 
sense  sometimes  obtain.  At  a  later  period,  or  from  the  outset  in  hyper- 
acute cases,  flightiuess  of  manner  or  incoherence  in  ideas  is  ouickly  suc- 
ceeded either  by  a  low  muttering  delirium,  twitchings  of  inQ  muscles, 
violent  tetaniform  movements  and  general  tremors,  and  a  condition  ])er- 
haps  of  ooma-vigil,  or  by  an  active,  noisy,  even  furious,  delirium.  The 
aiticular  pains  are  no  longer  complained  of,  and  sometimes  the  local  signs 
of  arthritis  also  quickly  disappear ;  but  neither  statement  is  uniformly 
true.  The  pulse  becomes  rapid ;  prostration  extreme ;  semi-conscious- 
ness or  marked  stupor  gradually  or  rapidly  supervenes ;  the  temperature 
continues  to  rise ;  the  face,  previously  pale  or  flushed,  becomes  cyanotic ; 
and  very  frequently  death  ensues,  either  by  gradual  asthenia  or  rapid 
collai)se,  ofleu  preceded  by  profound  coma  or  rarely  by  convulsions. 
Deep  sleep  often  precedes  prompt  recovery. 

The  duration  of  the  nervous  symptoms  varies  from  one  or  two,  or  more 
usually  six  or  seven,  hours  in  very  severe  cases,  to  three  or  four  days  in 
moderate  ones,  or  occasionally  seven,  eight,  or  sixteen*  or  twenty-nine 
days*  in  unusually  protracted  cases.  In  the  last-mentioned,  however, 
tlie  delirium  is  not  usually  constant,  .and  frequently  disappears  as  the 
temperature  falls,  and  recurs  when  its  rises.  Moreover,  a  rapid  and 
extreme  elevation  of  temperature  is  frequently  altogether  wanting. 

No  real  distinction  can  be  established  between  these  protracted  cases 
of  rheumatic  delirium  and  so-called  rheumatic  insanity,  in  which  occur 
prolonged  melancholia,  with  stupor,  mania,  hallucinations,  illusions,  etc., 
often  associated  with  choreiform  attacks.  This  variety  may  be  of  short 
duration  or  continue  until  convalescence  is  established,  or  may  raraly  per- 
sist after  complete  recovery  from  the  articular  affection. 

Coma  may  occur  in  acute  rheumatism  without  having  been  preceded  or 
followed  by  delirium  or  convulsions,  although  it  is  very  rare ;  and,  like 
delirium,  it  may  obtain  without  as  well  as  with  peri-  or  endocarditis  or 
hyperpyrexia.  It  usually  proves  very  rapidly  fatal.  In  Priestly's  case, 
an  anaemic  woman  of  twenty-seven,  during  a  mild  attack  of  acute 
rheumatism,  one  night  became  restless ;  at  3  a.  m.  the  pain  suddenly  left 
the  joints ;  apjiarent  sleep  proved  to  be  profound  coma,  and  at  6  A.  m. 
she  was  in  articulo  mortis.*  Southey  relates  the  history  of  a  girl  of 
twenty  who,  without  previous  delirium  or  high  temperature,  suddenly 
became  unconscious,  and  died  in  half  an  hour.^  One  of  Wilson  Fox's 
cases  had  become  completely  comatose,  and  was  apparently  dying  nine 
hours  after  the  temperature  liad  rapidly  risen  to  109.1°,  when  she  >vas 
restor«xl  to  consciousness  by  a  cold  bath  and  ice  to  her  chest  and  spine.' 

Con"nilsions  of  epileptiform,  choreiform,  or  tetaniform  cliaracter  fixj- 
qucntly  succeed  the  delirium,  but  in  exceptional  cases  they  occur  indepcnd-' 
ently  of  it,  and  may  even  prove  fatal. 

Besides  the  choreiform  disturbances  which  occur  in  connection  with 
delirium,  stupor,  tremor,  etc.  in  cerebral  rheumatism,  simple  cliorca  is 

^  Southej's  case,  Clin.  Soc.  Trans^  xiii.  p.  25.  Sleeplessness  preceded  it  for  four  days, 
and  there  was  no  hyper|)yrezia. 

'  Gniham's  case,  ib.,  vi.  p.  7.  Delirium  set  in  on  the  seventh  day  of  illness,  and  three 
days  after  invasion  of  joints.  Temperature  104.8°  early  in  disease;  never  exceeded  106°, 
probably  owing  to  repeated  use  of  cold  baths.    Temperature  at  death,  104.2°. 

»  L(ineet,  ii.,  1870,  467.  *  Clin,  Soc  Trans^  xiii.  p.  29. 

*  The  Treatment  of  Hyperpyrexia,  1871,  4. 
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Gvquently  observed  as  a  complication  or  a  sequence,  or  even  as  an  ante- 
cedent, of  acute  articular  rheumatism,  and  they  occasionally  alternate  in 
the  same  patient  and  in  the  same  ^inily.  Chorea  is  perhaps  most  fre- 
quently seen  in  mild  cases  and  in  the  declining  and  convalescent  stages  of 
rheomatic  fever,  and,  while  very  common  in  childhood  and  adolescence 
(five  to  twenty),  it  is  very  rare  later  in  life. 

Such  are  the  chief  functional  disturbances  of  the  brain  met  with  in 
rheumatic  fever,  and  the  post-mortem  examination  reveals  in  them  either 
quite  normal  naked-eye  appearances,  or  more  frequently,  especially  in 
rapidly  fatal  cases,  general  congestion  of  the  pia  mater,  and  to  a  less 
d^ree  of  the  cerebral  substance,  or  in  more  protracted  cases  a  greater  or 
less  increase  of  transparent  or  opalescent  serum  in  the  subarachnoid  space 
and  ventricles.  The  serum  may  be  slightly  or  deeply  tinged  with  blood. 
If  the  serous  or  sero-sanguinolent  effusion  be  coDsiderable,  the  encephalic 
mass  or  portions  of  it  may  be  anemia  But  besides  these  conditions, 
which  are  also  commonly  observed  in  many  other  febrile  diseases,  and 
which  are  probably  only  concomitants  of  the  functional  disturbance  arising 
in  the  advanced  stoge  of  acute  articular  rheumatism,  certain  organic  affec- 
tions of  the  nervous  centres  or  their  membranes  occasionally  occur  in  this 
disease,  and  are  plainly  the  cause  of  the  cerebral  disturbance  observed 
during  life.  Cereoi'al  meningitis,  although  very  rare  as  a  complication  of 
acute  articular  rheumatism,  except  in  certain  hot  climates,  like  that  of 
Turkey,^  does  occur,  and  lymph  or  pus  is  found,  usually  over  the  convex- 
ity of  the  brain,  but  sometimes  at  the  base  and  down  the  cord.'  The 
sjrmptoms  of  rheumatic  cerebral  meningitis  are  very  like  those  of  rheu- 
matic delirium ;  vomiting,  and  even,  but  less  frequently,  pain  in  the  head, 
may  be  absent,  while  hyperpyrexia  may  coexist  (Foster's  case),  although 
not  necessarily  present.  Sliould  the  pulse  from  being  frequent  become 
slow  and  irregular,  and  any  paralytic  symptoms  ensue,  meningitis  may 
be  suspected.  In  some  of  these  cases  the  meningitis  is  a  consequence  of 
ulcerative  endocarditis  and  embolism  of  the  cerebral  vessels,^  but  in  others 
it  obtains  without  endocarditis  or  any  purulent  formation  elsewhere  than 
in  the  meninges,  as  there  is  probably  a  true  rheumatic  localization  like 
pericarditis.  The  articular  inflammation  may  continue  after  the  invasion 
of  the  meningitis,  or  the  latter  may  promptly  follow  the  disappearance 
of  the  former,  as  though  a  metastasis  of  morbid  action  had  taken  place.^ 
In  many  instances,  according  to  OUivier,  Ranvier,  Behier,  and  others, 
although  the  nuicroscopic  signs  of  meningitis  are  absent,  the  microscope 
detects  proof  of  its  presence  in  the  existence  of  an  increased  number  of 
vessels,  fatty  granulations  on  their  walls,  proliferation  of  nuclei  and  capil- 
lary extravasations — histological  conditions  identical  with  those  found  in 
the  mild  d^rees  of  rheumatic  inflammation  of  the  joints. 

Embolism  of  the  cerebral  arteries,  producing  meningitis,  or  more  fre- 
quently soflening  of  the  cerebral  substance  or  hemorrhage,  or  proving 

^  Senator,  in  ZUmsun^  xvi.  50. 

'Watson's  Piaa,  Pkmie,  1872.  Am.  ed.  vii.  335;  Fyfe,  Med.  Ocuette,  vol.  xxix.  703; 
Fuller,  Hb.  cU^  302;  Leudet,  CLin,  MidieaU^  139;  Dowse,  London  Lancet,  u.  187^  9; 
Porter,  ib^  ii.  1868, 115;  Hicks,  New  York  Medical  Record,  Nov.,  1878.  404. 

*  That  ulcerative  endocarditis  frequently  produces  meningitis  is  illustrated  by  Osier's 
cases,  4  out  of  7  of  which  were  complicated  with  purulent  meningitis:  TrannaetionB  of 
Iniemaiional  Med.  Omgrest,  1881,  i.  344. 

*  See  a  case  reported  by  W.  L.  Bamsey  in  New  York  Medical  Record,  i.,  1881,  p.  9. 
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&tal  before  necrobioeis  has  time  to  set  in,  is  an  occasional  complication  of 
acute  articular  rheumatism.  A  young  lady,  while  under  my  care  suffer- 
ing from  her  first  attack  of  articular  rheumatism  complicated  with  endo- 
carditis, became  suddenly  hemiplegic  and  aphasic,  and  died  twelve  hours 
later.  In  a  girl  of  thirteen,  the  subject  of  acute  articular  rheumatism 
complicated  with  ulcerative  endocarditis,  right  hemipl^a  suddenly  occur- 
red, and  at  the  autopsy  Bristowe  found,  an  embolon  in  the  lefl  middle 
cerebral  artery  and  a  sonened  area  in  the  left  corpus  striatum.  Bradbury 
reports  a  primary  acute  rheumatism  with  endocarditis,  delirium,  and 
coma,  but  without  paralysis,  in  which  a  plug  was  found  in  the  right 
middle  cerebral  artery,  but  the  brain  was  quite  healthy.^ 

Very  much  the  same  observations  are  applicable  to  the  dL<^urbanoes  of 
the  spinal  cord  and  its  envelopes  in  rheumatic  fever  as  have  been  made  in 
reference  to  those  of  the  cerebrum  and  its  coverings.  They  may  exist  with 
or  without  any  alteration  of  the  cord  or  membranes  to  which  they  can  be 
reliably  referred ;  that  is  to  say,  they  may  be  simply  functional  in  the 
peculiar  sense  in  which  that  word  is  now  understood,  or  they  may  be 
connected  with  obvious  structural  changes,  and  chiefly  with  those  indi- 
cating inflammation  of  the  membranes  or  substance  of  tlie  cord.  The 
spind  symptoms  may  precede  the  articular  affection,  but  generally  appear 
after  it.  They  sometimes  closely  resemble  tliose  of  idiopathic  tetanus,* 
or  of  spinal  meningitis^  or  of  myelitis,  or  of  meningo-myelitis ;  and  in 
the  last  case,  along  with  severe  rachialgia,  muscular  rigidity,  cutaneous 
and  muscular  hypersesthcsia,  and  neuralgic  pains,  there  will  occur  numb- 
ness and  more  or  less  paralysis  of  tlie  lower  extremities,^  bladder,  and 
rectum  (paraplegia).  These  s])inal  disturbances  may  or  may  not  be  accom- 
panied by  hyperpyrexia,  and  when  simply  functional  they  are  usually 
less  severe  and  persistent,  have  a  greater  tendency  to  alternate  with  one 
another  and  with  the  articular  affection,  and  are  more  amenable  to  treat- 
ment, than  when  due  to  those  very  rare  complications  of  rheumatic  fever, 
spinal  meningitis  or  meningo-myelitis.  The  inflanmiation  may  involve 
both  the  cerebral  and  spinal  membranes  at  the  same  time. 

The  causes  of  these  disturbances  of  the  nervous  system,  when  not 
attributable  to  appreciable  lesions,  such  as  congestion,  inflammation, 
hemorrhage,  embolism,  thrombosis,  and  softening,  are  not  established.. 
The  following  appear  to  be  reasonable  conclusions  from  the  fiicts  at 
present  known: 

The  most  constant  condition,  and  without  which  these  cerebral  symp- 
toms very  rarely  arise,  appears  to  be  some  susceptibility  or  vulner- 
ability of  the  nervous  system,  inherited  or  acquired,  rendering  it  apt  to 
be  disturbed  by  influences  which  less  susceptible  centres  would  success- 
fully resist.  Trousseau,  who  has  especially  advocated  this  view,*  con- 
sidered intemperance  in  the  use  of  spirits  to  l)e  a  frequent  source  of  this 
nervous  predis)x>sition.  Accepting  this  neurotic  predisposition  as  the 
factor  generally  present  when  acute  articular  rheumatism  is  complicated 

^  Lanuiy  ii.,  1870, 148;  also  a  case  in  Ixtneei^  i.,  1882,  p.  605:  in  eighth  week  of  sub- 
acute articular  rheumatism ;  embolism ;  vxfiht  hemiplegia.  Autopsy :  large  v^etations 
on  valves ;  obstniction  in  middle  cerebral  artery. 

•Bright's  case,  2,  Med.'CMruryiral  TtxtmaclianSj  xxii.  4;  Dr.  E.  C.  Mann,  N,  Y, 
Mediecd  Re^xvrd,  1875,  38 ;  BoulUand,  Traiti  &ur  ^  Maladies  du  Obut,  t.  i.  p.  33. 

'  Leudet,  lib,  eit.,  p.  139 ;  Dowse,  Lanceiy  i.,  1872,  9. 

*  Qin.'Med.,  Svd.  ed.,  i.  513  ei  aeq. 
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\nth  diistarbanoes  of  the  nerve-centres,  we  may  inquire  what  are  the 
circumstanoes  in  the  disease  capable  of  developing  into  activity  the  pre- 
disposition. 

unquestionably,  the  existence  of  acute  pericarditis,  or  of  endocarditis, 
or  of  inflammation  of  the  lungs  or  pleura,  is  one  of  those  conditions. 

Probably  hyperpyrexia  acts  in  some  cases  as  an  exciting  cause  of  the 
nervous  phenomena,  for  while  the  delirium  preceded  the  hyperpyrexia  in 
6  cases,  it  accompanied  it  in  19  and  followed  it  in  10;^  and  tiic  nervous 
symptoms  disappear  when  the  hyperthermia  is  removed  by  the  employ- 
ment of  cold,  and  recur  with  the  return  of  high  temperature.  The 
phenomena  of  sunstroke  and  heat-apoplexy  prove  that  a  high  temper- 
ature is  capable  of  producing  convulsions  and  coma.  That  these  grave 
cerebral  disturbances  are  so  infrequent  in  acute  rheumatism  (obtaining 
in  about  3  or  4  per  cent,  only)  is  probably  owing  to  the  usual  moderate 
range  of  temperature  and  the  rarity  oi  hyperpyrexia  in  the  disease. 
Still,  while  hyperpyrexia  is  a  disturber  of  cerel)ro-spinal  function,  too 
much  importance  must  not  be  attached  to  it,  for  not  only  does  such 
disturbance  very  frequently  precede  the  hyperpyrexia,  but  there  are 
many  facts  indicating  that  the  hyperpyrexia  is  itself  very  frequently, 
like  the  delirium,  tremor,  and  coma  which  precede  or  accompany  it,  but  a 
consequence  of  disorder,  usually  of  a  paralyzing  kind,  of  the  nerve- 
centres.  It  has  been  met  with  in  lesions  of  the  pons,  in  tetanus,  in 
injuries  of  the  coid,  in  some  cases  of  non-inflammatory  softening  of  the 
brain  and  of  cerebral  hemorrhage ;  that  is,  in  a  class  of  affections  not 
belonging  to  the  specific  fevers,  but  to  those  directly  disturbing  or 
destroying  the  functions  of  the  nerve-centres.  And  cases  of  acute 
rheumatism  do  rarely  occur  in  which  a  very  high  temperature  is  not 
accompanied  by  cerebral  disturbances.  Sibson  quotes  two  such,'  one 
of  which,  with  a  temperature  of  110.8®,  was  only  restless  and  talked 
when  asleep,  and  the  other,  with  a  temperature  of  106.3°,  presented  only 
vomiting  and  dyspnoea.  Cardiac  inflammation  was  absent  in  both.  Da- 
Costa  relates  one  in  his  valuable  paper  upon  cerebral  rheumatism  in 
which,  although  the  temperature  was  110°,  no  cerebral  symptoms  nor 
cardiac  afiection  existed.^ 

The  goodly  number  of  instances  lately  published  in  which  grave 
cerebral  symptoms  have  obtained  in  acute  aiticular  rheumatism  at  ordi- 
Dary  febrile  temperatures,  while  thev  prove  that  hyperthermia  is  not  aa 
essential  condition  productive  of  such  symptoms,  require  to  be  explained. 
Some  such,  no  doubt,  have  been  instances  of  marked  predisposition,  so 
that  a  moderate  febrile  temperature  or  some  complication  sufliced  to 
disturb  the  brain,  as  we  see  m  typhoid  and  other  fevers,  in  pneumonia, 
eta  If  there  be  a  rheumatic  poison — which  has  not  yet  been  proved — 
it  may,  in  predisposed  |)ersons,  produce  the  cerebral  symptoms.  The 
argument  ^  tnat  sueli  poison  should  produce  inflammation  of  the  nervous 
centres  if  it  acted  directly  on  them  is  not  convincing.  It  need  not  neces- 
sarily produce  similar  alterations  in  serous  or  synovial  membranes  and  in 
nervous  tissues.      Many  toxic  agents  disturb,  and  even  suspend,  the 

*  "Abstract  Report  upon  Hyperpyrexia  in  Ac.  Rheum.,"  Brit.  Med.  Jot/w.,  1882,  p.  807. 

•  Lib,  ciL,  p.  264. 

'TliiB  essiiY  contains  a  record  of  11  cases  of  cerebral  rheumatism  and  several  autopsies: 
Am.  Jtmr.  med.  Sci.^  69,  1845,  p.  36,  case  xi. 
^Maclagan,  Bheumaiim:  Its  Nature,  Palholoffy,  etc.,  1881,  287. 
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oerebro-spinal  functioiis^  and  leave  no  appreciable  changes  in  them.  Do 
these  cases  prove  that  there  is  something  peculiar  to  rheumatic  fever 
which  tends  to  disturb  the  nervous  centres  ?  Hardly ;  for  while  such 
disturbance  is  comparatively  rare  in  that  disease,  it  is  observed  fre- 
quently in  many  otner  febrile  afibctions,  notably  in  typhus,  scarlatina, 
and  small-pox;  and  as  in  these,  so  in  rheumatic  fever,  it  is  more  ofteu 
observed  in  the  severe  than  in  the  mild  cases,  as  though  it  were  a  part 
of  the  systemic  disturbance  incident  to  the  febrile  affection  and  largely 
proportionate  to  its  severity. 

Yet  there  is  something  special  in  acute  rheumatism  which  perhaps  has 
to  do  with  the  occurrence  as  well  as  the  severity  of  the  cerebro-spinal 
symptoms  and  of  the  hyperpyrexia ;  viz.  the  long  duration  and  severity 
of  the  pain,  and  the  number  and  importance  of  the  parts,  in  addition  to 
the  articulations,  which  are  one  after  the  other  or  simultaneously  involve<l 
in  severe  inflammation — ^peri-,  endo-,  myocardium,  lungs,  pleura,  etc  Per- 
haps in  no  other  acute  febrile  disease  are  so  many  distinct  and  important 
organs  involved  in  inflammation  at  the  same  time  or  in  rapid  succession  ; 
and  it  is  no  wonder  that  the  functions  of  the  nervous  system  should  in 
consequence  become  greatly  depressed,  exhausted,  or  disturbed. 

The  kidneys  appear  very  rarely  to  suffer  serious  disease  in  acute 
rheumatism,  'ii  we  except  embolism  of  their  arteries  due  to  endocarditis ; 
and  it  is  very  doubtful  whetlier  the  rare  instances  *  in  which  an  acute 
parenchymatous  nephritis  has  been  observed  in  acute  rheumatism  can  be 
referred  to  direct  rheumatic  inflammation,  or  not,  rather,  to  the  oper- 
ation of  the  exposure  which  induced  the  rheumatism.  Further  investiga- 
tion is  needed  to  determine  whether  interstitial  nephritis  is  even  very  ex- 
ceptionally an  indirect  consequence  of  rheumatism,  as  Lancereaux  admits. 

The  other  complications,  being  of  less  importance,  must  be  but  barely 
alluded  to.  A  pliarynritis  attended  with  severe  dysphagia  and  high 
fever  occasionally  precedes  tlie  other  symptoms  or  occurs  in  the  early 
stage  of  the  disease.  Grastralgia,  enteralgia,  simple  serous  diarrhoea,  and 
dysentery  also  rarely  occur  in  acute  rheumatism.  That  they  are  some- 
times, at  least,  truly  rheumatic  appears  probable  from  the  circumstance 
that  they  may  precede,  follow,  or  alternate  with  the  articular  affection, 
and  are  all  intensely  painful.  I  have  but  once  met  with  acute  peritonitis 
as  a  complication  of  acute  rheumatism ;  the  immunity  of  this  serous 
membrane  from  rheumatic  inflammation  is  an  inexplicable  anomaly  in 
view  of  the  proclivity  of  tlie  pericardium  and  pleura  to  that  process. 
Cystitis  and  orcliitis  are  rare. 

Several  cutaneous  affections  are  not  unfrequently  observed  in  relation 
with  acute  rheumatism.  Besides  sudamina  and  miliaria  rubra,  which 
are  very  common  as  consequences  of  the  excessive  perspiration,*  there 

^  See  DaCosta'B  cases  1  and  2,  Oertbral  Rheumathm,  Uh.  eit. ;  case  1  certainlj  favors  the 
view  tliat  either  the  rheumatic  noimm,  if  there  be  such,  or  the  constitutional  disturbance 
incident  to  acute  polyarticular  rlieumatism,  may  sometimes  produce  nephritis.  See  also 
a  case  by  A.  Deroye,  Th^  Doctorat,  Paris,  1874,  quoted  by  P.  Coubere  in  OontribtUioii 
d  V6hid€  de8  CompliraiionM  Reruiieg  du  RheumatUme  Artie.  Atg*iey  Paris,  1877. 

*  Dr.  J.  T.  Metcalfe  of  New  York  many  years  ago  showed  me  a  case  of  rheumatic  fever 
in  which  the  sweat^vesicles  had  run  together,  forming,  iuHtead  of  the  usual  pearly  glob- 
ular vesicles,  irregular  flat  blebs,  some  of  tliem  equal  in  area  to  seven  or  nine  primary 
vesicles,  filled  with  transparent  fluid,  and  this  fluid  could  be  displaced  by  pressure  to 
adjacent  parts,  as  though  it  lay  simply  under  the  superficial  epidermic  layer.  1  have 
seen  several  similar  cases  since. 
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are  others  ^hich  may  be  themselves  rheumatic  manifestations.  Such  are 
especially  erythema  marginatum/  e.  papulatum,  and  e.  nodosum.  A 
well-marked  urticaria  frequently  precedes  acute  rheumatism  in  a  friend 
of  the  writer's ;  it  may  occur  during  its  course  or  soon  afler  the  cessation 
of  the  pains.  Scarlatiniform  eruptions  are  occasionally  observed,  and 
very  rarely  punctiform  hemorrhages — ^peliosis  rheumatica  or  rheumatic 
purpura.  The  puri)uric  symptom  may  be  accompanied  by  erythema  or 
urticaria,  and  may  precede,  accompany,  or  alternate  with  other  rheumatic 
manifestations.  Unlike  purpura  variolosa  and  idiopathic  purpura 
]i£emorrhagica,  this  variety  appears  to  be  free  from  danger. 

Besides  a  slight  local  oedema  affecting  the  malleoli,  scrotum,  eyelids, 
^^y  or  accompanying  the  cutaneous  eruptions  just  mentioned,  a  more 
decided  infiltration  oi  the  subcutaneous  cellular  tissue  occasionally  exists 
in  the  vicinity  of  the  inflamed  joints  and  tendinous  sheaths,  and  more 
rarely  extends  to  an  entire  limb,  which  may  not  only  be  considerably 
enlarged  and  painful  and  resemble  a  milk  leg,  but  may  be  red,  hot,  and 
tender,  and  excite  suspicion  of  phlegmonous  erysipelas.  Phlebitis,  although 
infinitely  less  frequent  tlian  in  gout,  has  been  observed  in  acute  articular 
rheumatism.'  Jaccoud  in  1871^  mentioned  the  exceptional  occucrence 
of  subcutaneous  nodosities  in  rheumatism,  which  he  says  Froriep  fiirst 
]x>inted  out;*  but  Homolle  states  that  they  had  been  previously  men- 
tioned by  Sauvage  and  Chomel.*  Since  then  several  independent  observ- 
ers have  met  with  tliis  affection,  and  Drs.  Thomas  Barlow  and  Francis 
Warner  of  London  have  lately  written  a  short  valuable  paper  upon  the 
subject  based  upon  27  cases  which  they  had  separately  or  conjointly 
investigated.  From  their  paper  the  following  account  is  chiefly  de- 
rived :•  These  nodules  may  vary  in  number  from  one  to  fifty,  and  in 
size  from  that  of  a  pin's  head  to  the  volume  of  an  almond,  and  are  quite 
sulx:utaneous,  firm  and  elastic,  painless,  and  freely  movable.  They  are  not 
usually  attached  to  the  skin,  but  to  the  tendons,  deep  fascise,  pericranium, 
periosteum,  etc. ;  the  integument  over  them  is  free  from  heat,  redness, 
and  infiltration,  although  exceptionally  tenderness  on  pressure  and  slight 
redness  may  exist  over  them.  They  are  found  most  freauently  on  the 
back  of  the  elbow,  tlie  malleoli,  ana  margins  of  the  {uitella,  but  occur 
occasionally  on  the  extensor  tendons  of  the  hand  and  foot,  the  scapular 
q)ine  and  iliac  crest,  the  temporal  ridge  and  superior  occipital  curved 
line,  the  ear,  etc.  These  nodules  otvur  singly  or  in  clusters,  and  are 
often  symmetrical ;  they  are  very  rapidly  developed  in  crops  or  in  suc- 
cession, and  last  sometimes  for  a  few  hours,  more  frequently  firom  three 
or  four  days  to  four  or  five  months,  or  even  eighteen  to  thirty  months. 
The  original  formations  may  disap))ear,  and  be  succeeded  by  fresh  ones ; 
and  sometimes,  when  no  longer  perceptible  by  touch,  they  may  be  found 
post-mortem.  Their  development  is  unattended  by  pyrexia,  unless  pleu- 
ritis,  pericarditis,  or  other  condition  coexist  to  which  the  pyrexia  might 

>  Dr.  Palmer  relates  a  case  complicated  with  erysipelas  and  peritonitis  in  Boston  Med, 
ami  fntrg.  Journal^  1868. 

'  Phtebiie  RheunuUwnnle  A  Igue,  Paris,  18G9,  par  M.  Lelong.  In  Revue  de  MM.,  t.  i.  492- 
499,  1881,  a  case  by  Dr.  Laiinuls.  ^  Paihologie  Interne^  ii.  546,  1871. 

*  Die  Rheumatufcke  Schwiele,  Weimar,  1843.  »  Lib.  eiL,  p.  628. 

•Trcrn*.  International  Medieid  ConffreM^  London,  vol.  iv.  pp.  116-128,  1881.  In  this 
paper,  and  in  an  article  by  MM.  £.  Troisier  and  L.  Brock,  to  ue  found  in  Revue  de  Mid' 
ieine,  U  1.  297-308^  1881,  are  references  to  the  authors  who  had  written  upon  it 
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be  referred.  These  nodosities  do  not  appear  to  suppurate  or  ossify  or 
become  infiltrated  vni\i  urate  of  soda,  and  histologically  they  resemble 
organizing  granulative  tissue.  As  regards  their  pathological  associations, 
Drs.  Barlow  and  Warner  found  evidences  of  rheumatism  in  25  out  of 
27  cases ;  a  morbid  condition  of  the  heart  existed  in  all  of  them,  and 
chorea  in  10  of  them.  Two  of  the  conclusions  formulated  by  the  authors 
just  mentioned  are  of  great  importance :  that  these  subcutaneous  nodos- 
ities "may  be  considered  as  in  themselves  indicative  of  rheumatism,  even 
in  the  absence  of  pain ;"  that,  while  unimportant  in  themselves,  they  are 
"  of  serious  import,  because  in  several  cases  the  associated  heart  disease 
has  been  found  actively  progressive."  Dr.  Dyce  Duckworth  has  reported 
two  cases  in  whicli  these  nodules  occurred  in  adults,  lasted  eighteen 
montlis  in  one,*  and  were  still  present  in  the  other  case  after  thirty 
months,  and  were  attached  to  the  skin  and  periosteum.  In  one  of  them 
the  nodules  were  very  painful  and  ached  more  in  cold  weather,  and  the 
patient  had  no  history  of  rheumatism  or  of  chorea,  although  her  mother 
and  one  sister  had.^  In  Dr.  Stephen  Mackenzie's  case  tne  woman  was 
the  subject  of  tertiary  syphilis,  ana  had  no  jiersonal  history  of  rheuma- 
tism or  chorea,  and  she  was  free  from  heart  disease ;  but  her  family  his- 
tory was  not  given.* 

The  course  and  duration  of  acute  polyarticular  rheumatism  vary  very 
much,  and  are  apimrently  influenced  by  several  circumstances,  such  as 
the  severity  or  the  mildness  of  the  articular  affection,  as  well  as  of  the 
constitutional  disturbance;  tiie  presence  or  not  of  complications;  the 
state  of  health  of  the  patient  about  the  time  of  tlie  attack,  and,  prob- 
ably, the  existence  or  not  of  a  proclivity  to  the  disease ;  and  whether  the 
disease  present  the  continued  or  the  relapsing  type.  As  a  tolerably  gen- 
eral rule,  when  the  constitutional  8ymj)tom8  are  acute,  the  skin  hot,  the 
|>ersinration  free  and  very  acid,  the  urine  of  high  density,  color,  and 
acidity,  and  several  of  the  articulations  are  swollen  and  very  painful — 
when  no  serious  complication,  and  esiKKiially  no  severe  cardiac  affection, 
exists,  and  when  the  patient  is  endowed  with  a  fair  constitution  and  with 
organs  not  damaged  by  previous  disease,  the  course  of  tlie  fever  is  toler- 
ably short  and  continuous,  and  the  recovery  more  or  less  prompt. 
Amongst  the  most  reliable  evidences  of  approaching  recovery  in  such 
(;ases  is  the  tongue  becoming  clean  and  losing  its  red  color  and  the  urine 
increasing  considerably  in  quantity,  but  containing  a  large  proportion  of 
solid  matter,  as  indicated  by  a  high  density. 

On  the  other  hand,  a  large  proportion  of  cases  run  a  more  irregular 
and  protracted  course,  and  more  or  less  marked  relapses  succeed  real  but 
temporary  improvements,  the  local  disturbance  affecting  fresh  joints  or 
reapi)earing  in  those  previously  attacked,  and  the  general  symptoms 
resuming  renewed  activity.  The  duration  of  the  active  symptoms  in 
these  cases  is  considerable,  seldom  under  six  weeks,  and  frequently  occu- 
jiying  seven,  eight,  or  more.  In  these  i)rotracted  cases  the  symptoms,  as 
a  rule,  are  usually  rather  milder,  the  perspiration  not  as  profuse  or  sour, 
the  urine  of  less  density  and  acidity,  the  articulations  less  hot  and  j>ain- 
ful,  than  in  the  previously  described  group.  Sometimes,  indeed,  the  ])er- 
spiration  and  the  urine  are  of  neutral  or  even  faintly  alkaline  reaction. 
It  is  not  only  the  unexplained  tendency  to  relapse  whicli  protracts  these 

»  Brii.  Med.  Jown,,  i.,  1883,  868.  •  /6id.,  i.,  1883,  867. 
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cases,  but  sometimes  in  addition  an  established  proclivity  to  the  disease 
— ^the  rheumatic  habit — or  a  condition  of  previous  unsound  or  frail 
health. 

Such  cases  occasionally  pass  into  the  subacute  form,  or  the  mild  febrile 
symptoms  gradually  and  finally  decline,  and  the  joints  may  either  remain 
tender,  swollen,  and  stiff  some  time  longer,  or  these  signs  of  recent 
inflammation  may  soon  disappear  and  leave  the  articulations  merely 
weak. 

Many  cases  of  acute  rheumatism  embody  several  of  the  features  of  the 
two  groups  just  described,  and  no  definite  course  or  duration  of  acute 
articular  rheumatism  can  be  accurately  laid  down. 

The  course  and  duration  of  acute  polyarticular  rheumatism  have 
received  a  good  deal  of  attention  of  late  years.  But -Dr.  Austin  Flint ^ 
was  one  of  the  first  to  study  the  natural  history  of  the  disease  uninflu- 
enced by  active .  treatment,  and  he  was  followed  in  1865,*  1866,^  and 
1869*  by  Sir  William  Gull  and  Dr.  Sutton,  who  treated  a  series  of 
cases  without  medicine,  unless  mint-water  be  so  regarded.  The  mean 
duration  of  Flint's  13  cases  from  the  date  of  attack  to  convalescence, 
excluding  one  in  which  pericarditis  and  pneumonia  occurred,  was  a  frac- 
tion under  twenty-six  days.  It  is  unfortunate  that  the  number  of  cases 
was  so  small,  and  that  11  of  the  patients  were  females,  who  appear  to  be 
especially  subjeqt  to  the  milder  and  more  protracted  attacks  of  the  dis- 
ease. A  larger  number,  with  an  equal  proportion  of  the  sexes,  would 
probably  have  given  a  different  result. 

Gull  and  Sutton  have  published  the  natural  histories  of  62  cases 
— viz.  of  41  in  their  first  series,  of  8  more  in  their  second,  and  of  13 
more  in  their  third.  The  average  duration  of  the  acute. symptoms  was, 
in  the  first  series,  8.5  days,  in  tne  second,  9  days,  and  in  the  thiixl,  10 
days,  givine  an  average  of  9.1  days  for  the  duration,  after  admission  to 
liospital,  of  the  acute  symptoms  of  acute  polyarticular  rheumatism  when 
there  is  no  very  severe  camiac  disease.  In  their  third  paper,  based  upon 
13  new  cases  and  12  of  those  published  in  their  two  previous  communi- 
cations, they  conclude  ^Hhat  rheumatic  fever  uncomplicated  with  any 
very  severe  heart  affection  tends  to  run  its  course  in  nineteen  days,  cal- 
culating from  the  time  the  rheumatic  symptoms  first  set  in  to  their  ter- 
mination."* Yet  an  analysis  of  the  23  of  the  41  cases  contained  in  their 
first  series*  respecting  which  the  duration  of  the  rheumatic  symptoms 
before  admission  and  from  admission  to  complete  convalescence  is  given, 
shows  that  the  period  occupied  from  the  setting  in  of  the  rheumatic 
symptoms  to  convalescence  was  in  the  13  male  subjects  25.8  days,  and 
in  the  10  female  42  days,  or,  including  both  sexes,  the  average  duration 
was  32.8  days — i,  e.  6.'8  days  longer  than  Flint's  result 

As  Gull  and  Sutton  had  especially  pointed  out  the  class  that  tends 
to  assume  acute  characters  and  recover  more  quickly  than  any  other,  and 
the  dass  that  runs  a  protracted  course  and  tends  to  relapse,  it  is  some- 
what remarkable  that  they  did  not  tabulate  the  cases  belonging  to  those 
cbsses  separately,  and  show  distinctly  their  differences  in  duration  and 


'  Amaiean  Journal  of  Med.  ScieneeHj  July,  1863. 
'  MedieO'Chirurgical  TraruactionSj  Vtol.  Hi. 


*  3,f  vol.  xii. 


*  (ht^B  HotpUal  ReporfH,  2d  Seriea,  vol.  xL  »  Med.'Ckir,  Trans.,  Hi.  82. 

*  Ov^9  HoipiuU  Report^  zi.  435. 
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modes  of  oonvalesoenoe.  This  has  been  attempted  bj  Sonthcj/  but, 
imfortuiiateljy  his  oouclusions,  as  vnW  hercafler  appear,  have  not  liecn 
(X>nfirmed  by  other  observers. 

Finally,  in  this  connection,  after  carefully  weighing  ten  subjects  of 
acute  articular  rheumatism  during  their  illness  ana  until  they  bad 
refined  their  usual  weight,  A.  Roussel*  found  that  the  time  during 
convalescence  occupied  in  regaining  the  weight  previously  lost  was 
inversely  proportional  to  the  duration  of  the  attack. 


Subacute  Articular  Rheumatism. 

Under  this  head'  Charcot,  Besnier,  and  Homolle  describe  an  affection 
which  corresponds  closely  with  one  variety  of  the  disease  commonly 
called  rheumatoid  arthritis,  but  the  writer  employs  the  term  with  the 
same  significance  as  most  modem  English  authors  (Grarrod,  Sutton, 
Flint,  Maclagan).  It  is  milder  yet  more  enduring  than  the  acute  form, 
but  their  symptoms  are  identical  in  kind.  It  is  usually  subacute  from 
the  outset,  although  occasionally  succeeding  the  acute  type.  The  febrile 
disturbance  is  but  slight,  rarely  reaching  101°,  and  the  perspiration  is 
less  abundant ;  there  is  less  pain,  heat,  and  tenderness  in  the  joints,  and 
only  a  few  of  them  are  involved  together ;  but  although  the  articular 
affection  moves  from  joint  to  joint,  it  persists  for  weeks  or  months  in 
several  of  them  or  in  one  only,  improving  and  relapsing  generally  with- 
out apparent  reason.  However,  it  does  not  seriously  damage  the  articu- 
lations, and  they  ultimately  quite  recover.  Mild  cardiac  affections  also 
occur,  but  less  frequently,  and  the  serious  disturbances  of  the  cerebral 
and  respiratory  systems  are  very  seldom  met  with.  The  gradations 
between  subacute  articular  rheumatism  and  the  acute  form  on  the  one 
hand,  and  the  simple  chronic  form  on  the  other,  are  almost  innumerable. 
Marked  ansemia  is  as  much  a  feature  of  sulxicute  as  of  acute  articular 
rheumatism,  and  its  victims  are  often  of  unhealthy  or  asthenic  constitu- 
tion, and  subject  to  recurring  attacks  of  the  disease  on  but  slight  provo- 
cation.    The  return  of  warm  weather  often  relieves  such  cases. 

The  Morbid  Anatomy  op  Acute  and  Subacute  Articul.ar 
Rheumatism. — Altliough  opportunities  of  ascertaining  the  conditions 
of  the  articulations  in  acute  articular  rheumatism  are  rare,  yet  it  is  now 
established  that  the  process  is  an  inflammation  involving  chiefly  the 
synovial  membrane,  and  to  a  less  degree  the  cartilages,  ligaments,  tendin- 
ous sheaths,  and  in  some  cases  even  tlie  bones  and  i)eriarticular  soft  parts. 
The  synovial  membrane  is  more  or  less  injected  and  reddened  diffusely  or 
in  patches,  especially  where  it  forms  fringe-like  folds  and  at  its  line  of 
union  with  the  cartilage.  It  is  somewhat  thickened,  opaque,  and  devoid 
of  its  satin-like  lustrc,  and  in  somewhat  protracted  cases  covered  here 
and  there  with  a  thin,  easily  detached  neo-membranous  formation. 
AVithin  the  articulations  will  be  found  from  a  few  drops  to  one  or  two 
ounces  of  a  viscid,  pale,  citron-  or  reddish-colored  fluid,  like  synovia, 
but  more  fluid,  and  generally  turbid  and  containing  transparent  or  semi- 
opaque  gelatinous  masses  or  albumino-fibrinous  flocculi.      The  niioxo- 

^  Si.  Bartholomeu^B  Honpiial  Repot-Ut,  xiv.,  and  t6.,  xv. 

'  EsMox  mir  la  OontaUacenee  dn  RheiinuiUsme  Artie.  Aignf^  Paris,  1881,  66. 
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feoope  reveals  in  the  effusion  large  detached  spherical  epithelial  cells  in 
various  stages  of  germination  or  of  fatty  degeneration,  and  a  variable 
number  of  red  blood-corpuscles  and  pus-cells.  Very  exceptionally,  the 
effusion  is  mixed  with  more  or  less  true  pus.  In  two  out  of  the  eight 
fatal  cases  reported  by  Fuller,  in  which  the  joints  were  examined,  pus  in 
moderate  quantity  was  found  along  with  other  products  in  some,  but  not 
in  all,  of  the  inflamed  articulations,  and  one  of  them  was  complicated 
wth  erysipelas,  the  other  with  sloughs  over  both  trochanters.  In  very 
severe  forms  complicated  witli  hemorrliagic  tendencies  the  inflammatory 
products  have  contained  a  large  proportion  of  blood.  Comil  et  Ranvier  ^ 
iiLsist  that  even  in  slight  cases  of  rheumatic  arthritis  the  diarthi*odial 
cartilage  constantly  suffers  changes  arising  from  nutritive  irritation  and 
proliferation  of  the  cartilage-cells.  At  first  the  cartilage  loses  here  and 
there  some  of  its  polished  hyaline  appearance,  and  the  microscope  reveals 
a  finely-striated  condition  oi  its  structure  which  gives  it  a  velvety  aspect. 
When  the  inflammation  has  been  more  severe  and  of  longer  duration,  so 
that  the  deeper  layers  have  been  involved,  the  unaided  eye  will  perceive 
local  swellings  in  which  the  natural  elasticity  and  resistance  of  the  carti- 
lage are  impaired,  and  its  surface  is  fissured  or  villous-like  in  appearance. 
"  In  certain  rare  cases  of  mono-articular  acute  arthritis  true  ulcerations 
of  the  cartilage  are  observed." 

The  soft  parts  in  the  immediate  vicinity  of  the  inflamed  joints  may  be 
in  some  cases  more  or  less  congested  and  oedematons,  and  the  tendinous 
sheaths,  and  even  the  bursse  mucosae,  inflamed  an/I  distended  with  inflam- 
matory products  like  those  in  the  articulations.  Charcot,*  holding  tlie 
opinion  that  arthritis  deformans  is  but  a  chronic  variety  of  articular 
rheumatism,  quotes  Gurlt's  statement  that  in  acute  articular  rheumatism 
"the  medullary  tissue  of  the  ends  of  the  bones  undergoes  a  great 
increase  of  vascularity,  with  proliferation  of  its  corpuscles,"  and  remarks 
that  Hasse  and  Kussmaul  have  also  referred  to  lesions  of  the  bone  and 
periosteum  in  that  disease.  But  the  condition  of  the  osseous  parts  of 
the  joints  in  acute  articular  rheumatism  can  hardly  be  said  to  be  known, 
and  it  is  premature  to  speak  positively  respecting  it. 

Finally,  in  subacute  rheumatism  the  alterations  in  the  synovial  mem- 
brane, and  especially  in  the  cartilages  just  described,  are  likely  to  be 
more  marked  than  in  the  acute  form. 

The  DIAGNOSIS  of  acute  polyarticular  rheumatism  is  seldom  difficult 
in  adults,  but  when  acute  rheumatism  localizes  itself  in  one  joint  or 
occurs  in  infancy  or  early  childhood,  a  diagnosis,  especially  an  early  one, 
fiometiiAes  cannot  be  easily  established.  The  considerations  by  which 
acute  polyarticular  rheumatism  may  be  distinguished  from  acute  gout, 
sabaciiie  rheumatoid  arthritis,  and  gonorrboeal  rheumatism  will  be  given 
m  connection  with  those  topics. 

Pyaemia  has  perhaps  been  confounded  with  acute  articular  rheumatism 
more  than  any  other  disease,  but  the  rheumatic  affection,  unlike  the 
pycemic,  is  not  necessarily  connected  with  any  pre-existing  condition 
capable  of  causing  purulent  infection  of  the  blood  or  system,  such  as  a 
wound,  fracture,  abscess,  or  a  local  inflammation  of  bone,  periosteum, 
vein,  pelvic  organ,  or  a  specific  fever  (variola,  relapsing,  typlioid,  glan- 

>  Manual  ffHtMtologie  pafhologique,  Paris,  1869,  406. 

•  Ciinind  Lectures  on  Acute  and  Chronic  Diseas&t,  Sydenham  Soc,  1881,  p.  148. 
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ders,  etc.) ;  it  does  not  present  severe  rigors,  which  recur  at  irregular 
intervals  and  are  attended  with  teeth-chattering  and  a  high  temperature, 
104°  to  106®,  rapidly  attained ;  its  type  of  fever  is  not  so  intermittent 
or  markedly  remittent  as  that  of  pysemia ;  its  profuse  sweating  continues 
although  the  temperature  remains  febrile,  but  that  of  pyaemia  coincid*»8 
with  the  decline  of  the  temperature ;  unlike  pyaemia,  it  only  very  rarely 

E reduces  profound  constitutional  disturbance  of  a  typhoid  character,  and 
as  no  tendency  to  run  a  rapidly  fatal  course  in  eight  to  ten  dayii  or  in 
two  or  three  weeks;  its  visceral  inflammations  are  chiefly  caraiac, 
pleural,  and  pulmonary,  and  tend  to  resolve;  those  of  pyaemia  are 
especially  pulmonary,  pleural,  and  hepatic,  although  frequently  cardiac 
also,  and  generally  produce  suppuration  and  destruction  of  tissue.  Mul- 
tiple subcutaneous  abscesses  and  cutaneous  blebs  and  pustules  do  not 
occur  in  acute  articular  rheumatism,  and  its  articular  affection  differs  in 
many  respects  from  that  of  pyaemia;  many  more  joints  are  involved; 
the  inflammation  is  erratic,  very  rarely  fixed,  and  generally  resolves 
without  damage  to  the  articulation ;  the  affected  joint  is  usually  hotter, 
redder,  more  painful,  and  more  sensitive,  and  the  swelling  is  less  dif- 
fused, and  its  outline  corresponds  more  accurately  with  tliat  of  the 
synovial  capsule.  Sometimes  acute  articiilar  rheumatism  is  complicated 
with  the  phenomena  of  pyaemia,  as  when  so-called  ulcerative  endocarditis 
obtains. 

The  acute  inflammations  which  are  occasionally  observed  in  one  or 
several  articulations  of  newly-born  infants  are  generally  pyaemia  It  is 
only  in  the  early  stage  of  acute  glanders  that  the  severe  muscular  and 
articular  pains  sometimes  present  in  that  very  rare  disease  in  man  might 
lead  to  its  being  confounded  with  acute  articular  rheumatism ;  but  the 
patient's  occupation  and  history,  the  early  and  severe  prostration,  the 
absence,  as  a  rule,  of  redness  and  swelling  around  the  painful  articulations, 
and,  in  some  instances,  the  early  appearance  of  pustules  and  blebs  on  the 
skin  and  of  abscesses  in  the  deeper  tissues,  will  suggest  the  real  nature  of 
the  case. 

Acute  periostitis  frequently  occurs  in  children  in  dose  proximity  either 
to  one  joint,  or  less  frequently  to  more  than  one,  and  may  readily  be 
confounded  with  acute  articular  rheumatism.  But  the  constitutional  dis- 
turbance in  acute  periostitis  is  prompt  and  severe  at  the  outset;  the 
swelling  increases  rapidly,  is  firmer  than  that  of  arthritis,  does  not  involve 
the  joint  proper  and  its  capsule,  but,  like  the  tenderness  on  pressure, 
exists  above  or  below  the  articulations,  especially  around  the  head  of  the 
bone;  there  are  no  visceral  complications,  provided  pyaemia  has  not 
supervened ;  the  constitutional  symptoms  early  assume  a  typhoid  charac- 
tei',  and  unless  an  early  incision  be  made  a  fatal  issue  soon  ensues. 

The  enlarged  ends  of  the  long  bones  and  the  pains  in  the  limbs  of 
rickets  might  lead  to  a  suspicion  of  acute  articular  rheumatism,  but  the 
early  age  of  such  childron,  the  absence  of  pain  and  swelling  in  the  joints, 
the  beaded  condition  of  the  sternal  ends  of^the  ribs,  the  late  dentition  and 
locomotion,  the  peculiarly  shaped  head,  and  other  evidences  of  that  affec- 
tion, would  prevent  a  careful  observer  from  making  a  mistake.  Inherited 
syphilis  in  infants,  like  rickets,  may  produce  fusiform  swelling  and  thick- 
ening at  the  ends  of  the  long  bones,  especially  the  humerus  and  femur, 
and  sometimes  pain  in  the  joints  on  movement;  but  at  first  the  swelling 
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is  confined  to  the  epiphyseal  line,  and  only  later  extends  to  the  joint ; 
there  is  a  pseudo-paralysis  of  the  Umb,  and  but  little  pain  or  fever ;  bony 
osteophytes  may  often  be  felt  under  the  skin  at  the  line  of  union  of  the 
epiphysis  with  the  shaft ;  the  epiphysis  oft«n  becomes  separated  from  the 
shaft,  and  suppuration  may  ensue  around  the  bone  and  in  the  articula- 
tion ;  sometimes  adhesions  and  perforation  of  the  int^ument  take  place, 
allowing  of  the  escape  of  disintegrating  osseous  and  cartilaginous  tissue ; 
and  there  will  coexist  either  on  the  skin  or  mucous  membrane  some  of  the 
ordinary  evidences  of  inherited  syphilis.^  The  acute  and  subacute  articu- 
lar inflammations  occasionally  observed  in  cerebral  softiening  and  hemor- 
rhage, in  injuries  and  inflammation  of  the  spinal  cord  and  caries  of  the 
vertebrae,  may  be  distinguished  from  acute  and  subacute  articular  rheu- 
matism by  the  following  circumstances :  the  existence  of  some  one  of  these 
diseases  of  the  brain  or  cord,  the  articular  aflection  being  usually  confined 
to  the  paralyzed  limbs ;  its  invasion  about  the  time  of  the  setting  in  of 
the  late  rigidity,  or  even  still  later ;  the  absence  of  cardiac  complications 
and  the  presence  of  other  trophic  or  neuro-paralytic  lesions,  such  as  acute 
sloughings,  rapid  atrophy  of  the  palsied  muscles,  cystitis,  ammoniacal 
urine,  etc.* 

Acute  articular  rheumatism  in  children  presents  peculiarities.  It  oft;en 
afiects  but  one  joint,  and  has  little  tendency  to  become  general ;  the  joints 
of  the  lower  extremity,  ankle,  and  knee  are  most  obnoxious ;  the  local 
signs  of  inflammation,  redness,  swelling,  and  pain,  are  feebly  developed, 
and  the  child  may  walk  as  if  nothing  were  wrong ;  the  disease  is  usually 
subacute;  the  temperature  rarely  very  high;  the  perspiration  not  pro- 
fuse ;  the  urine  not  scanty,  and  not  often  loaded  with  lithic  acid.  Caidiac 
and  the  other  internal  complications,  except  the  cerebral,  are  more  fre- 
quent than  in  adults ;  endocarditis  is  especially  frequent,  pericarditis  and 
1>leuritis  not  rare.  It  is  almost  exclusively  in  childhood  that  acute  articu- 
ar  rheumatism  becomes  associated  with  or  followed  by  chorea,  and  yet 
the  delirium,  coma,  and  convulsions  frequently  observed  during  rheumatic 
fever  in  the  adult  are  very  rarely  seen  in  the  child.  Muscular  rheuma- 
tism, however,  in  the  form  of  torticollis,  frequently  coexists,  and  so  do 
erythema  nodosum  and  the  subcutaneous  fibrous  nodules  previously 
described. 


Mono-  or  Uni- Articular  Acute  and  Subacute  Rheumatism. 

It  is  very  rarely  indeed  that  acute  rheumatism  invades  a  single  joint 
to  the  exclusion  of  the  rest ;  and  it  is  perhaps  impossible  to  be  certain 
that  such  an  arthritis  is  rheumatic  unless  some  of  tne  other  symptoms  or 
complications  of  articular  rheumatism  supervene,  or  unless  it  have  suo- 
ceeded  a  polyarticular  rheumatism,  which  it  very  rarely  does.  Mono- 
articular rheumatism  is  very  generally  of  the  subacute  type,  and  unat- 
tended with  fever  from  the  outset,  or  only  a  moderate  pyrexia  obtains  for 
a  few  days ;  there  is  generally  considerable  effusion  into  the  joint,  with 

'Vide  Parrot^  Archives  tfe  PhysioL  Norm,  et  Path.,  1872  and  1876:  B.  W.  Taylor,  Bone 
Syphilis  in  Children,  New  York,  1875. 

*See  J.  K.  Mitchell,  Am.  Jour.  Med.  Science,  vol.  viii.,  1831,  and  ib.,  1833;  Scott  Ali- 
•OD,  Laneei,  i^  1846,  276;  Brown-S^quard,  Lancet,  l,  1861;  Gull,  Guy's  Hosp.  Repts., 
1858;  Charcot,  Archives  de  Physiologic,  i.  i.  p.  396,  1868,  and  many  othera. 
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Bwellingy  pain,  and  moderate  local  heat;  viaoend  complications  very 
rarelj  arise,  bat  the  local  inflammation  persists  most  obstinately  for  six 
or  eight  weeks  or  three  or  fonr  months,  and  often  leaves  the  joint 
tender,  stiff,  and  weak  for  a  long  time  or  even  permanently.  In  both 
the  acute  and  subacate  forms,  before  concluding  that  the  oni-arthritis  is 
rheumatic,  we  most  exclude  the  probability  of  its  being  traumatic,  stru- 
mous, syphilitic,  gonorrhoeal,  neurotic,  or,  above  all,  of  the  nature  of 
rheumatoid  arthritis,  which  many  such  cases  really  are. 

Pnooxoeis. — The  disease  is  rarely  directly  fatal  during  the  attack,  yet 
as  the  freauency  of  the  complications  varies  unaccountably  finom  time  to 
time,  so  the  mortality  may  be  exceptionally  large  or  small  for  even  pro- 
longed periods.  It  may  be  said  that  the  average  mortality  ranges 
between  1.16  and  4  per  cent,  in  the  experience  of  modem  authors.  The 
average  mortality  in  the  Paris  hospitals  for  four  years  (1868-69, 1872-73) 
Besnier  fixes  at  1.65  per  cent. ; '  in  St.  Bartholomew's,  London,  Souther 
found  it  for  fifteen  years  (1861-76)  to  be  1.16  per  cent;*  Pye-Smith 
fixes  the  rate  at  4  per  cent,  in  400  cases  treated  in  Guy's;*  W.  Carter 
gives  2.5  per  cent,  as  the  rate  during  ten  years  at  the  Southern  and  Royal 
Southern  Hospitals  of  Liverpool.*  The  death-rate  appears  to  vary 
xemarkably  with  age,  as  Southey^s  figures  show:*  under  ten  years, 
3.40  per  cent. ;  between  ten  and  fifteen,  1.5  per  cent. ;  between  fifl;een  and 
twenty-five,  1.4  per  cent.;  between  twenty-five  and  thirty-five,  0.9  per 
cent.;  between  thirty-five  and  forty-five,  0.8  per  cent.,  the  mortality 
declining  very  greatly  after  the  tenth,  after  the  twenty-fiftJi,  and  after 
the  forty-fifth  year  of  life. 

The  danger  of  the  case  is  usually  proportionate  to  the  youth  of  the 
patient,  the  degree  of  the  pyrexia,  the  number  of  the  joints  involved, 
and  the  number  and  the  character  of  the  complications,  the  habits,  and 
previous  health  of  the  patient.  A  fiital  issue  is  most  fi^uently  observed 
m  connection  with  hyperpyrexia  alone,  or  in  combination  with  delirium 
or  coma.  A  rapid  rise  of  temperature  and  a  temperature  over  105°, 
especially  if  cerebral  disturbance  coexist,  indicate  danger;  and  so  does 
arrested  perspiration  while  the  temperature  is  high.  In  a  much  smaller 
number  of  cases  death  is  due  to  some  other  complication,  especially  to 
purulent  pericarditis  or  to  that  combined  with  pleuritis  or  pneumonia ; 
in  not  a  few  cases  the  prior  existence  of  chronic  valvular  oisease,  with 
fibroid  induration  of  liver  and  kidneys,  renders  a  fresh  rheumatic  endo- 
or  pericarditis,  occurring  as  part  of  acute  articular  rheumatism,  fatal. 
There  is  good  if  not  conclusive  evidence  that  rather  sudden  death  in 
acute  articular  rheumatism  is  occasionally  due  either  to  difiuse  myo- 
carditis or  to  fatty  degeneration  of  the  muscle  of  the  heart  In 
Greenhow's  2  deaths  out  of  50  cases  treated  by  sodium  salicylate  the 
pericardium  was  universally  adherent  and  the  heart's  fibre  fatty  in  one 
and  pale  and  flabby  in  the  other.  Sudden  death  in  this  disease  is  very 
rarely  due  to  embolism  of  the  pulmonary  artery  or  of  the  cerebral  vessels, 
while  ulcerative  endocarditis  is  very  exceptionally  one  of  the  sources  of 
a  fatal  issue.*    But  although  acute  articular  rheumatism  rarely  kills 

^  Dleiionnaire  Enoydopidiquey  Troisiime  serie,  i.  iv.j^p.  463. 

*Bar 

^The 


*Barth,  Honpitai  i^eporta,  vol.  xiy.,  p.  4.  '  Outfs  HotpUal  Reports,  xix.  p.  327. 

Liverpool  Mtdvoo-Chirwrqical  Journal^  Jal7t  1831^  p.  88.  ^  Lib.  eiL.  p.  4. 
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directly,  it  frequently  lays  the  foundation  of  subsequent  ill-health,  and 
ultimately  proves  fatal  through  organic  disease  of  the  heart  and  its  many 
consequences.  However,  it  is  an  interesting  circumstance  that  while 
acute  rheumatic  inflammation  is  prone  to  damage  the  heart  permanently, 
it  very  rarely,  quite  exceptionally,  impairs  the  structure  or  functions  of 
the  articulations.  It  is  almost  solely  the  subacute  form  that  now  and 
then  becomes  chronic  or  renders  a  joint  for  a  long  time  painful,  swollen, 
and  crippled  in  its  movements.  Whether  acute  rheumatism,  however 
intense  per  se,  ever  ends  in  destructive  suppuration  and  ulceration  of  a 
joint  is  doubted  by  some  authorities,  notwithstanding  the  cases  published 
by  Fuller  and  others.  No  doubt  some  of  the  cases  were  really  pyaemic, 
or  perhaps  gonorrhoeal ;  and  it  must  be  borne  in  mind  that  acute  articular 
rheumatism  occasionally  develops  pysemia,  and  then  an  arthritis  might 
be  considered  rheumatic  when  truly  pyaemic.  The  question  of  acute 
rheumatic  arthritis  exciting  a  chronic  rheumatoid  afi^ion  will  arise 
hereafter. 

Treatment. — Owing  to  our  imperfect  knowledge  of  the  real  nature 
of  acute  articular  rheumatism,  its  treatment  is  still  largely  either  empirical 
or  intended  to  combat  certain  prominent  symptoms  or  complications  of 
the  disease.  Of  the  various  methods  of  treatment  which  have  been 
employed  space  will  not  permit  a  description ;  even  of  those  advo- 
cated by  authorities  of  the  present  hour  only  very  few  will  be  con- 
sidered. 

The  method  which  is  now  unquestionably  the  favorite  one  in  both 
Europe  and  America,  and  which  in  its  power  of  promptly  relieving  the 
articular  and  muscular  pains  and  reducing  the  fever  of  acute  rheumatic 
polyarthritis  may  without  exaggeration  be  compared  to  that  exercised  by 
quinia  over  the  paroxysms  of  ague,  is  that  in  which  salicylic  acid  or  sali- 
cylate of  sodium  is  given  in  repeated  and  full  doses.  It  was  in  July,  1875,* 
that  Buss  first  asserted  that  salicylic  acid  was  a  specific  for  rheumatism,  and 
in  March,  1876,'  Maclagan,  after  having  employed  salicine  from  1874, 
published  his  experience  of  it  as  a  valuable  remedy  in  the  treatment  of 
acute  rheumatism,  its  beneficial  action  being  ^'  generally  apparent  witliin 
twenty-four,  always  within  forty-eight,  hours  of  its  administration  in 
sufficient  dose.''  Perhaps  a  sufficient  time  has  now  elapsed  to  permit  of 
a  just  opinion  of  the  power  of  these  new  remedies,  the  salicyl  compounds, 
over  acute  articular  rheumatism.  The  facts  presented  at  the  discussion 
recently  held  at  the  Medical  Society  of  London'  are  sufficiently  numerous 
and  authoritative  to  justify,  at  least  provisionally,  some  definite  conclu- 
sions as  to  the  remedial  relations  of  the  salicylates  to  acute  articular 
riiematism. 

1.  The  articular  pain  and  the  fever  of  acute  rheumatic  polyarthritis 
arc  more  or  less  speedily  removed  by  the  salicyl  remedies  (salicylic  acid, 
sodium  salicylate,  and  salicine) ;  the  pains  very  frequently  persist  after 
the  temperature  has  become  normal.  Both  symptoms  were  removed  by 
five  days'  use  of  such  agents  in  50  per  cent.,  and  by  eleven  days'  use  in 
80  per  cent.,  of  355  cases  treated  at  Guy's  Hospital,  and  tabulated  by 
Fagge,*  and  by  five  days'  use  in  60  per  cent.,  and  by  eleven  days'  use 

'"Die  Antepyr.  Wirkang  der  Salycylsaure,"  Centralbl.  f.  cL  Medic.  WisBenschr,,  1876, 
276.  >  The  Lancet,  March  4  and  11,  1876. 

» The  Lancet,  Dec  17,  24.  31,  1881 ;  Jan.  7, 14,  28,  1882.  *  /6ui.,  ii.,  1881, 1031. 
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in  66  per  cent,  of  the  60  severe  cases  treated  and  severely  criticised  by 
Greenhow.* 

Again^  in  190  cases  of  acute  and  subacute  rheumatism  the  average 
duration,  under  salicyl  remedies,  of  pyrexia  was  5.5  days  and  of  joint 
disease,  5.3  days  (Warner*]) ;  in  156  cases  at  St.  George's  Hospital  the 
average  duration  of  pyrexia  was  3.66  days,  of  pain  4  days  (Owen  ^  ;  in 
82  at  the  Middlesex  the  average  duration  of  pyrexia  was  5  days,  of 
pain  5.6  days  (Coupland  *) ;  and  in  55  at  the  Westminster  the  average 
duration  of  pyrexia  was  7  days,  of  pain  7.25  days* — ^that  is,  a  general 
average  duration  in  the  whole  series  for  the  pain  and  pyrexia  of  5.4 
days. 

Further,  36  per  cent,  of  Fagge's  cases  and  58  per  cent,  of  Greenhow's  were 
relieved  of  both  the  above  symptoms  on  the  fourth  day  ;  24.8  per  cent,  of 
Fagge's  and  50  per  cent,  of  Greeuhow's  on  the  third  day;  and  13.5  per 
cent,  of  Fagge's  and  26.6  per  cent,  of  Greenhow's  on  the  second  day.  In 
Clouston's  27  cases,  treated  in  private,  66.6  per  cent,  were  free  from  pain 
and  59  per  cent,  from  fever  within  three  days,  and  85.2  per  cent,  were 
devoid  of  pain  and  72.7  per  cent,  of  fever  within  four  days.'  Finally, 
all  who  have  had  much  experience  of  this  method  of  treating  acute 
rheumatism  will  agree  that  the  first  or  second  dose  frequently  relieves 
the  articular  pains  like  a  charm,  and  the  local  swelling  then  frequently 
subsides  in  from  sixteen  to  forty-eight  hours. 

2.  Relapses  are  more  frequent — probably  considerably  more  frequent — 
under  treatment  by  salicylates  than  under  other  methods.  Thus,  the  average 
of  relapses  in  eight  different  tables  of  cases  treated  by  the  salicyl  reme- 
dies ranged  from  16.6  per  cent,  to  35  per  cent,  giving  a  general  average 
of  26  per  cent,  f  while  under  other  methods  in  three  different  tables  the 
average  ranged  from  5.4  per  cent,  to  27.6  (this  last  under  the  full  alka- 
line), giving  a  general  average  of  16  per  cent.®  Eelapses  appeared  to 
recur  less  frequently  in  those  cases  which  yielded  to  the  salicylates 
within  five  days  than  in  those  which  took  from  six  to  eleven  days  to 
yield,  in  the  ratio,  according  to  Fagge's  figures,  of  26.6  per  cent,  for  the 
first,  and  29.4  per  cent,  for  the  second  day ;  and,  according  to  Hood's, 
as  18.4  per  cent,  to  24.4  per  cent.  There  does  not  appear  to  be  any 
regularity  in  the  order  of  occurrence  or  recurrence  of  relapses,  nor  is 
Southey's  definite  statement  that  in  "relapsing  cases  the  temijerature 
is  nearly  or  quite  normal  on  the  eighth  evening,  and  a  slight  relapse 
occurs  on  the  thirteenth  morning,"  borne  out  by  the  statistics  produced 
at  the  London  Medical  Society.  Moreover,  W.  Carter's  cases*  have  not 
confirmed  Southey's  precise  statement  respecting  the  gradual  remis- 
sion of  the  temperature  on  the  eighth  and  ninth  days  of  illness  in  the 
continued  or  non-relapsing,  uncomplicated  forms.  Irr^ularity  and 
inconstancy  are  the  typical  features  of  articular  rheumatism.  The 
relapses  under  the  treatment  by  the  salicylates  have  been  referred  to  the 
premature  disuse  of  those  remedies,  but  they  do  occur  notwithstanding 

*  Clinical  Socieh/s  Tranaaetion^y  vol.  xiii.,  1880.    See  Dr.  Fagge's  table  iv.,  Lancet,  ii., 
1881, 1032.  » Ibid.,  p.  1080,  » Ibid.,  p.  1081.  *  Ibid.,  i.,  1882,  10. 

*  Ibid.,  ii.,  1881,  p.  1080.  •  The  Practitioner,  i.,  1882. 
'Fagge's,  26.2  per  cent.;    Greenhow's,  35;   Warner's,  83.6;   Owen's,  30.2;  Hood's, 

18.8;  Coupiand's,  35.3;  Broadbent's,  16.6;  Powell's,  18.7;  total,  214  +  8 » 26  percent. 

*  Hood's,  5.4 ;  Warner's,  14.9 ;  Owen's,  27.6 ;  total,  47.9  +  3  - 16  per  cent. 

*  The  Liverpool  Med.'Chirurgioal  Journal,  July,  1881,  p.  101. 
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the  continued  employment  of  them.  It  is  a  general  opinion  that  expo- 
sure to  cold,  errors  in  diet,  and  an  early  return  to  work  are  frequent 
causes  of  relapse;  and  Broadbent  refers  the  increased  liability  to 
relapse  under  the  salicyl  compounds  to  the  rapidity  with  which  those 
remedies  relieve  the  acute  symptoms  of  articular  rheumatism,  in  conse- 
quence of  which  sufficient  care  is  not  observed  either  by  the  patients  or 
their  nurses,  and  they  are  exposed  to  some  of  the  above  exciting  causes 
of  relapse.  All  the  above  causes  do  probably  play  their  part  so  long  as 
the  materies  morbi  (if  that  really  exist  either  as  a  chemical  principle  or  as 
a  germ)  has  not  been  wholly  eliminated  or  destroyed.  Indeed,  the  short 
intervaJs  which  frequently  obtain  between  the  primary  invasion  of  the 
so-called  relapses,  and  the  failure  of  the  salicyl  compounds  to  prevent 
peri-  and  endocarditis,  render  it  probable  that  what  are  commonly  spoken 
of  as  relapses  are  not  due  to  a  new  infection,  as  in  the  case  of  the  relapse 
of  typhoid  fever,  but  to  the  recrudescences  of  a  disease  not  yet  termi- 
nated, but  over  some  of  the  manifestations  of  which — the  articular 
inflammation  and  the  pyrexia — ^the  salicylates  exercise  some  control. 

3.  Authorities  are  generally  agreed  that  the  salicyl  compounds  do  not 
arrest  or  control  rheumatic  inflammation  of  the  endo-  or  pericardium  or 
pleura,  or  subdue  the  pyrexia,  if  these  complications  in  well-marked 
d^ree  exist;  and  there  is  strong  evidence  to  show  that  they  do  not  at  all 
constantly  prevent  the  disease  from  involving  those  organs,  even  afl:er  the 
articular  aflection  has  subsided  under  their  use.  Inestimable  as  is  the 
benefit  conferred  by  these  remedies  in  promptly  relieving  the  articular 
pain  and  fever,  they  do  not  secure  the  great  desideratum  in  the  treatment 
of  acute  articular  rheumatism — ^protection  of  the  heart. 

In  352  cases  treated  w^ith  salicylate  of  soda  at  the  Westminster  Hos- 
pital, heart  disease  developed  in  13.6  per  cent. ;  in  267  treated  without 
die  salicylate,  heart  disease  developed  in  14.2  per  cent.  (Warner's  cases).^ 
In  350  cases  treated  with  salicylates  at  Guy's,  heart  complications  obtained 
in  68  per  cent,  while  in  850  treated  without  them,  the  cardiac  complica- 
tions occurred  in  58.8  per  cent.  (Hood).*  Gilbart-Smith  collected  a 
large  number  of  cases  from  several  of  the  London  hospitals,  and  analyzed 
them  with  the  following  results :  Of  1727  cases  of  acute  rheumatism 
treated  before  the  introduction  of  the  salicyl  compounds,  the  proportion 
of  cardiac  complications  was  54.4  per  cent. ;  in  1748  cases  treated  subse- 
quently to  their  introduction,  the  cardiac  affections  obtained  in  63.4  per 
cent ;  and  in  533  cases  treated  by  the  salicyl  compounds,  those  affections 
obtained  in  68.4  per  cent.* 

These  facts  certainly  seem  to  prove  that  the  salicyl  compounds  do  not 
prevent  the  occurrence  of  the  visceral  complications  or  manifestations  of 
acute  articular  rheumatism ;  and  if  space  permitted  instances  might  be 
quoted  from  many  auUiors  in  which  either  endo-  or  pericarditis  or  pleu- 
ritis  or  pneumonia  or  other  visceral  manifestation  had  set  in  after  the 
patient  had  been  taking  the  salicylates  long  enough  to  have  produced 
their  usual  physiological  effects ;  some  of  these  will  be  mentioned  under 
the  next  section. 

It  may  be  objected  that  in  the  above  estimates  suflicient  attention  has 
not  been  paid  to  the  period  of  the  disease  at  which  the  treatment  by  the 

*  The  Laneei,  ii.,  1881, 1080.  » Ibid,  ii.,  1881,  1120. 
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salicylates  was  b^un,  the  time  it  was  continued,  the  doses  ^iven,  the  age 
of  the  patient,  the  severity  and  other  characters  of  the  illness,  such  as 
whether  acute  or  subacute,  first  or  second  attack,  complicated  or  not 

4.  It  must  be  admitted  that  there  are  a  few  &cts  which  render  it  very 
probable  that  the  salicyl  compounds  do  really  reduce  the  frequency  of 
these  complications,  and  thus  give  some  protection  to  the  heart  in  rneu- 
matism.     Of  Powell's  32  cases,  19  =  60  percent,  had  heart  disease  when 
admitted;  and  of  the  remaining  13,  6=46  per  cent,  developed  cardiac 
disease  after  admission  and  while  under  the  salicylates.^    Of  Dr.  Jaoobi's' 
160  cases,  78  =  52  per  cent,  were  admitted  with  unsound  hearts,  and  of 
the  other  72,  only  6=^6.9  per  cent,  developed  cardiac  disease  after  begin- 
ning salicylate  treatment.     Of  Southey's  51   cases,  24=47  per  cent, 
were  admitted  with  diseased  hearts;  and  of  the  remaining  27,  only  4= 
14.8  per  cent,  developed  a  cardiac  affection  subsequent  to  banning  treat- 
ment by  the  salicylates.*    Of  the  Boston  Hospital  cases,  38  per  cent,  were 
affectea  with  heart  disease  at  entrance,  and  only  4.76  per  cent,  afterward. 
No   heart  affection   was  developed    in   any  of  Clouston's   27   private 
cases — ^a  result  he  attributes  to  the  early  period  at  which  the  remedies 
are  given  in  private  practice.     But  the  number  is  too  small  to  permit  of 
any  conclusion  being  drawn,  and  4  of  the  cases  were  examples  of  recur- 
rence of  the  disease  at  short  intervals  (three  and  four  weeks^  in  the  same 
patient,  in  whom  there  appears  to  have  existed  no  proclivity  to  cardiac 
ciomplication,    for    he   had    had    four   attacks    before   he   came  under 
Clouston's  care.     Moreover,  his  cases  were  mild,  but  16  of  them  being 
acute,  and  of  these  only  3  attaining  a  temperature  of  103°  and  upward. 
Finally,   Herman*   estimates   the   percentage  of   heart  affections   that 
developed  aft;er  beginning  the  salicylates  in  the  London  Hospital  at  18.7 
per  cent.,  and  aft«r  other  treatment  at  30  per  cent.    Omitting  Clouston's, 
the  general  average  of  the  above  results  is,  that  in  49.2  per  cent,  cardiac 
disease  existed  before  the  patients  began  the  salicyl  treatment,  and  that 
in  18.2  per  cent,  it  developed  after  that,  while  30  per  cent,  of  cardiac 
disease  developed  aft^er  other  methods  of  treatment  were  b^un. 

The  subject  is  one  beset  with  difficulties,  and  still  needs  investigation. 
It  is  reasonable  to  infer  that  as  the  salicylates  promptly  arrest  the  artic- 
ular inflammation  and  allay  the  fever  of  uncomplicated  acute  rheum- 
arthritis,  they  will  prevent  the  visceral  inflammations  so  apt  to  develop 
when  the  disease  runs  its  course  uninfluenced  by  treatment ;  but  experi- 
ence has  shown  that  they  do  not  control  or  arrest  rheumatic  inflammation 
of  the  heart  or  pleura  or  the  attending  pyrexia,  although  capable  of  sub- 
duing the  articular  inflammation  and  the  pyrexia  that  accompanies  it. 
The  most  eminent  therapeutists  are  divided  on  the  subject.  Maclagan, 
while  admitting  that  the  salicyl  compounds  do  not  ward  off  cardiac  com- 
plications, or  cure  them  when  they  exist,  maintains  that  their  existence  is 
an  additional  reason  for  giving  those  remedies  freely  and  in  large  doses.* 
Broadl>ent,*  while  believing  in  the  protective  influence  of  the  salicylates 
"  when  brought  to  bear  upon  the  fever  in  the  first  days  of  its  existenocj," 
finds  in  the  presence  of  any  cardiac  inflammation  a  reason  for  at  once 
discontinuing  those  remedies.     Flint  ^  believes  that  rheumatic  endo-  and 

I  J^mcet,  i.,  1882, 134.  *  Rl,  Thoma^a  HospUai  Report^  New  Series,  viii.  252. 

•  SU  Bartholomeu^g  Hospital  ReporiB,  xvi.  10. 

•  Quoted  bv  T.  G.  Smith,  ixxfioc/,  i.,  1882,  137.       »  Lib.  dt.,  pp.  266,  276. 
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pericarditis  are  more  common  since  the  introduction  of  the  salicjl  treat- 
ment than  when  the  alkaline  method  was  relied  upon  almost  entirely, 
and  advises^  the  administration  of  alkalies  with  the  salicylates  to  protect 
the  heart.  Vulpian*  thinks  the  protective  power  in  question  probable, 
but  not  established ;  while  the  latest  French  authority,  Homoile,  is  of 
opinion  that  'S^rdiac  affections  are  really  less  frequent  in  patients  treated 
by  salicylate  of  sodium  than  in  others."' 

5.  The  occurrence  of  hyperpyrexia  is  not  always  prevented  by  the 
salicyl  remedies,  even  when  they  have  produced  their  full  physiological 
effects.  Faffge  endeavors  to  explain  away  the  two  cases  of  hyper- 
pyrexia whicn  occurred  under  Greenhow  and  the  other  two  which  hap- 
pened amongst  the  cases  tabulated  by  himself,  and  remarks  that  if  the 
temperature  should  begin  to  fall  under  the  use  of  salicylic  acid,  and 
then  should  change  its  course  and  rapidly  attain  a  dangerous  height,  that 
would  really  show  that  the  drug  is  sometimes  incapable  of  preventing 
the  occurrence  of  hyperpyrexia.  This  actually  happened  in  one  of 
Powell's  two  cases,^  and  the  patient  died  suddenly  at  a  temperature  of 
107^.  In  GreenhoVs  first  case  the  patient  had  been  taking  the  salicylate 
for  four  days,  and  was  deaf  and  delirious  when  the  temperature  became 
105.8®.*  Finney  reports  a  case  in  which  giss  of  salicine  were  given 
daily  for  two  days,  and  3ij  on  the  third  day,  when  pericarditis  set  in,  and 
on  the  fourth  day  hyperpyrexia  supervened.*  Haviland  Hall  records 
an  instance  in  which  the  temperature  fell  from  103.5®  to  100.6®  after 
twenty-grain  doses  of  salicylate  soda,  every  three  hours,  taken  for  two 
days ;  on  the  third  day  the  medicine  was  given  every  four  hours ;  the 
temperature  rose  in  the  evening  to  103.4®,  and  on  the  next  day  it  rose 
rapidly  to  108.7®,  and  tlie  patient  became  delirious.  Patient  recovered 
rapidly  after  two  baths.'^ 

Pericarditis  is  not  always  present  when  hyperpyrexia  arises  during  the 
administration  of  salicylic  acid ;  it  was  absent  in  Powell's  cases,  is  not 
mentioned  in  HalPs,  and  did  not  ensue  in  one  of  Greenhow's  until  two 
days  after  the  temperature  had  reached  105.4®  F.  However,  either  peri- 
carditis or  pneumonia  is  very  frequently  present  when  the  temperature  is 
excessive.  It  is  generally  admitted  that  the  salicylates  do  not  control 
rheumatic  hyperpyrexia  once  it  exists. 

6.  Notwithstanding  the  prompt  removal  of  the  pain  and  reduction  of 
the  fever  by  the  salicyl  compounds,  the  average  duration  of  acute  artic- 
ular rheumatism  is  not  very  considerably  lessened  by  those  remedies. 
Thus,  of  Hood's^  350  cases  treated  by  salicylates  the  average  duration 
of  the  illness  was  35.95  days  as  against  38.75  under  other  memods.  The 
average  time  spent  in  bed  by  Warner's  342  cases  was  19.5  days  under  the 
salicylates,  and  by  352  patients  under  other  remedies  23.5  days.  Both 
estimates  show  a  curtailment  of  the  duration  of  the  disease  by  the  new 
treatment  of  three  to  four  days  only ;  which  is  not  a  very  material  im- 
provement. 

»  Praet,  Med.,  5th  ed.,  1098. 

'  Z>tt  Mode  <r Action  du  Salioylate  du  Soude  dans  le  Trailemeni  du  RKeum»  Artie.  Aione^ 
PariB,  1881,  11.  *  Nouveau  DicL  de  Mid,  et  de  Chir,,  zxzi.,  1882,  648. 

•  Lcated,  i.,  1882, 135.  »  ain.  Soc.  Tram.,  xiii.  264, 

•  BrU.  Med.  Joum.,  u.,  1S81,  932. 

T  Laneel,  ii.,  1881,  1082.    See  also  two  cases  in  Med.  Times  and  Com.,  ii.,  1876,  383. 

•  CalculatioD  from  Dr.  Hood's  Tables  1  and  la,  Lancet,  ii.,  1881,  1119. 
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7.  Nor  do  the  salicylates  materially  alter  the  time  spent  in  hospital  by 
rheumatic  patients;  some  evidence  mdicates  that  they  actually  prolong 
that  period.  The  following  are  the  average  residences  in  hospital  under 
the  salicylates,  according  to  several  recent  authors,  and  they  are  remark- 
ably uniform  with  two  exceptions :  Coupland,  36  days ;  Warner,  34.9 ; 
Hall,  34 ;  Southey,  32.5 ;  JBroadbent,  31.2 ;  Powell,  31 ;  Finlay  and 
Lucas,  29.7;^  Owen,  23;  Brown,  21.9;*  or  a  general  average  of  30.4 
days  for  the  salicyl  remedies.  Under  full  alkaline  treatment :  Owen,  26 
days;  Dickinson,  25 ;*  Fuller,  22.2 ;*  Blakes,  24 ;*  or  a  general  average 
of  24.3  days  for  full  alkaline  treatment.  And  if  to  these  we  add  Finlay 
and  Lucas's  results,  27.7  days,  under  but  two  to  three  drachms  of  alkaline 
salts  in  the  twenty-four  hours — a  quantity  only  the  fourth  of  that  given 
under  the  full  alkaline  method — ^the  general  average  residence  in  hos- 
pital under  alkaline  treatment  was  but  25.4  days ;  that  is,  five  less  than 
under  the  salicylate. 

These  several  estimates  of  the  time  spent  in  hospital  under  the  salicy- 
lates, with  the  exception  of  Owen's  and  Brown's,  correspond  closely  with 
that  of  the  time  spent  by  Gull's  and  Sutton's  patients  under  mint-water 
— 32.8  days — altnough  the  general  average  of  them  falls  short  of  the 
latter  by  2.4  days. 

The  following  table  (iii.)  of  Hood's  •  shows  that  under  the  salicylate 
method  45.7  per  cent  remained  in  hospital  beyond  forty  days,  and  39 

Ser  cent,  under  other  methods,  and  that  about  50  per  cent,  more  were 
ischarged  within  twenty  days  under  the  other  methods  than  under  the 
salicylate: 

350  cases  treated  with  salicylates : 

Days. 


Uoder  10.  Uoder  20.  Uuder  80.  Under  40.  Vl  longer. 

8=0.84J6.         31  =  8.88%.       76  =  21.7J&.         84=24J6.  160  =  45.7J6. 

850  without  salicylates : 

Under  10.  Under  20.  Under  90.  Under  40.  UI  longer. 

12  =  1.4J6.      105  =  12.35JJ.    175  =  20.1%.       182  =  2L4%.       331=39%. 

These  statistics  favor  Greenhow's  opinion  that  patients  treated  with 
salicylate  of  sodium  r^ain  their  strength  slowly,  and  are  long  in  becoming 
able  to  resume  their  ordinary  occupations.  Some  allowance,  however, 
must  be  made  for  the  precautions  against  relapse  under  salicylates  ob- 
served in  hospitals  since  the  great  tendency  thereto  has  been  recognized. 

8.  Certain  unpleasant  or  toxic  effects  are  produced  by  salicylic  acid  and 
salicylate  of  sodium ;  such  are  nausea,  vomiting,  abdominal  pain,  frontal 
headache,  tinnitus,  incomplete  deafness,  vertigo,  tremor,  quickened  respi- 
ration, very  rarely  amblyopia  and  even  temporary  amaurosis,  and  not 
unfrequently  delirium.  A  feeling  of  prostration  and  general  misery  is 
not  uncommon.  These  phenomena  of  salic3?lism  are  m  great  measure 
proportionate  to  the  dose  employed,  but  they  have  followed  moderate 

»  Xoncrf,  ii.,  1879,  420. 

•  Boston  Med,  and  Surg.  Journ.f  Feb.,  1877.    The  four  cases  excluded  by  the  reports  are 
included  in  this  calculation,  that  it  may  more  fairly  be  compared  with  other  reports. 
»  Laneet,  i.,  1869.  *  The  PractUioner,  i.,  1869.  p.  137. 

>  Boston  (Sty  HotpUal  Eeporta,  Ist  Series.  *  Tht  Lancet,  ii.,  1881, 1120. 
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doses,  owing  sometimes  to  idiosjnacrasy,  and  perhaps  frequently  to 
retarded  elimination  consequent  upon  previous  aisease  of  the  kidneys 
or  disturbance  of  their  function  by  the  salicylic  acid  or  its  salt.  Those 
agents  are  usually  completely  excreted  in  forty-eight  hours,  but  in  one 
0?  Powell's*  cases  elimination  was  not  completed  before  the  fifth  day,  and 
not  before  the  eighth  in  Byanow's  case.*  Poasibly  ureemia  may  in  some 
cases  cause  the  deb'rium.'  The  delirium,  which  may  be  violent  or  not,  is 
often  preceded  by  dryness  of  the  tongue,  restlessness,- and  rapid  breathing. 
Impurities  in  the  acid  may  account  for  the  inconstancy  with  whidi 
delirium  has  been  noticed  by  different  observers.  While  but  2  instancas 
in  82  cases  were  met  with  by  Coupland,  3  out  of  90  cases  by  Broad- 
bent,  and  3  out  of  109  by  Brown,*  Charles  Barrows*  encountered  8 
instances  in  28  cases.  In  one  of  these  a  boy  of  eleven  became  delirious  in 
eighteen  hours,  having  taken  10  grs.  of  salicylate  of  sodium  every  three 
hours.  In  another  instance  the  drug  had  been  in  full  use  for  five  days 
before  the  delirium  manifested  itself.  These  phenomena  of  salicylism 
rapidly  disappear  when  the  medicine  is  stopped,  and  delirium  has  not 
always  recurred  on  its  resumption.  They  are  less  frequent  in  children, 
in  whom  elimination  by  the  kidneys  takes  place  very  rapidly  and  a 
marked  tolerance  of  salicyl  compounds  exists.  Occasionally  more  serious 
effects  appear  to  be  produced  by  the  salicylates,  owing  to  their  direct 
action  on  the  heart,  impairing  its  power,  as  evidenced  by  feeble  impulse  and 
sounds,  increased  frequency  of  the  pulse,  and  diminution  of  the  arterial 
pressure.*  But,  notwithstanding  the  very  large  number  of  cases  of  acute 
rheumatism  tliat  have  been  treated  by  the  salicyl  compounds,  very  few 
clear  instances  of  their  toxic  action  on  the  heart  have  been  recorded,  and 
even  in  some  of  these  there  were  other  conditions  present  that  may  have 
played  some  part,  perhaps  a  chief  part,  in  the  production  of  cardiac  fiiil- 
ure.  In  Greenhow's  case^  the  autopsy  revealed  a  dilated  fatty  heart  and 
slightly  granular  kidneys,  and  the  cardiac  failure  coincided  with  a  fall  of 
temperature  to  97®  F.  Goodhardt's*  patient  died  in  nine  hours  after 
beginning  the  salicylic  acid,  of  which  she  took  but  one  drachm,  in  divided 
doses,  every  three  hours.  The  pulse  rose  rapidly  to  160;  she  was  restless 
and  moaning,  but  died  quietly  and  suddenly.  Recent  pericarditis,  with  one 
or  two  points  of  fatty  d^eneration  of  the  heart's  substance,  and  sound 
kidneys  were  found.  The  reporter  of  the  case  inclines  to  the  opinion  that 
the  acid  produced  sudden  collapse  and  cardiac  failure,  while  Bristowe  re- 
ferred them  to  the  rheumatic  poison  itself.  I  have  not  been  able  to  refer 
to  Hoppe  Sey ler's  paper,*  in  which  he  relates  that  having  given  5  grammes 
of  salicylic  acid  to  a  child  of  seven  and  a  half  years  affected  with  artic- 
ular rheumatism,  shortly  afterward  there  occurred  deafneas,  agitation, 
proftise  sweating,  dyspnoea,  and  finally  fatal  collapse.  The  condition  of 
the  heart  and  kidneys  before  and  after  death  is  not  given.     Weber  pub- 

^Xonoe^i.,  1882,  135. 

*  Quoted  hj  Wood  ia  his  Therapeuiics  cmd  Mat,  Med.,  1880,  from  Centrolh.fwr  Ottr., 
1877,  809. 

'  8ee  DaCosta's  observations  in  Am.  Med.  Journal^  vol.  bdx.,  and  Ackland's  in  B.  Med. 
Journal  i.,  1881,  337. 

*  BoeUm  Med.  and  Surg.  Journal.  »  N.  T.  Med.  Record,  April  29,  1882,  466. 

*  Kohler,  Centralb.  /.  Med.  Wmenieh.f  1876,  and  Dunowskj,  Arbeiter  Pharm.  Labor., 
MoBkao,  L  p.  190,  quoted  bj  H.  C.  Wood,  Therapeuiics,  Mat  Med.,  etc.,  3d  ed.,  p.  639. 

»  CUiL  Soe.  Traiu.,  xiii.  p.  266,  c  ui.  •  Ibid.,  p.  123. 

*  Quoted  hy  D.  Seille,  TLdse,  De  la  Mid.  Salicylic  dans  le  BKeumatism,  Paris,  1879,  p.  54. 
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lished^  an  instance  in  which  15-gr.  doses  of  salicin  given  to  a  woman 
of  twenty-seven  produced  in  thirty-four  hours  a  rapid  rail  of  temperature 
from  103°  to  96°  F.,  accompanied  by  delirium  and  serious  but  not  fatal 
collapse.  It  is  well  to  remember  that  a  similar  &ilure  of  cardiac  power  is 
occasionally  observed  in  other  fevers  when  rapid  defervescence  occurs, 
although  the  salicyl  compounds  have  not  been  taken ;  and  it  is  certainly 
necessary  to  give  these  remedies  cautiously,  and  often  to  administer  alco- 
hol with  them,  when  the  heart's  action  is  at  all  enfeebled  by  protracted 
pyrexia  and  pain,  or  by  disease  (inflammatory  or  degenerative)  of  its  sub- 
stance or  envelope.  Indeed,  if  severe  cardiac  irdlammation  obtain  in 
rheumatism,  the  remedies  are  powerless  and  perhaps  unsafe.  The  sudden 
reduction  of  the  temperature  when  much  exhaustion  obtains,  even  in  the 
hyperpyrexia  of  rheumatic  and  other  fevers,  whether  by  salicylic  acid 
or  quinia  or  the  cold  bath,  may  be  attended  with  &tal  collapse  of  the 
heart. 

Instead  of  the  frequent  weak  pulse  above  mentioned,  I  have  many 
limes  found  salicylate  of  sodium  render  the  pulse  very  slow,  labored,  and 
compressible  in  typhoid  fever,  and  generally  at  the  same  time  the  tem- 
perature has  been  considerably  reduced  below  what  it  had  been. 

A  temporary  albuminuria  is  not  infreauent ;  excluding  mere  traces,  it 
obtained  in  52  per  cent,  of  cases  treated  by  the  salicylates  alone  or  in 
conjunction  with  full  doses  of  alkali,  and  in  but  25  per  cent,  of  those  in 
which  full  doses  of  alkali,  with  or  without  quinia,  were  employed.' 

Very  rarely  hsematuria  and  even  nephritis  have  occurred.     The  active 

f)rinciple  is  chiefly  eliminated  by  the  kidneys,  which  may  account  for  a 
ocal  irritating  influence  upon  those  organs. 

Salicine  is  much  preferred  by  Maclagan  to  salicylic  acid  and  to  salicylate 
of  sodium,  on  the  grounds  that  it  is  a  bitter  tonic  and  produces  less  debility 
and  more  rapid  convalescence  than  those  agents,  and  that  it  never  pro- 
duces delirium  nor  depresses  the  heart's  action.  Ringer'  and  Cnar- 
teris*  state  that  they  have  never  seen  salicine,  even  in  large  doses,  cause 
delirium;  and  Prof.  Grairdner  has  not  found  it  produce  any  unfavor- 
able symptoms.*  On  the  other  liand,  Greenhow*  found  that  marked 
depression  of  the  heart's  power  ensu^  in  4  out  of  10  cases  whilst  the 
patients  were  taking  salicine,  and  entirely  subsided  after  it  was  discon- 
tinued. Further  careful  and  extended  observation  is  needed  before  the 
relative  value  of  salicine  and  salicylate  of  sodium  can  be  reliably  stated.  It 
is  probable  that  the  salt  is  more  active  and  prompt  than  the  bitter  prin- 
ciple ;  and  this,  with  the  greater  cheapness  of  the  former,  may  perhaps 
account  for  the  more  general  employment  in  hospitals  of  the  salicylate 
than  of  salicine.  The  latter,  moreover,  is  often  tolerated  when  the  former 
is  not. 

As  regards  the  doses  of  these  agents  required  in  acute  rheumatic  arthri- 
tis, practitioners  are  not  agreed ;  Maclagan,  Strieker,  Fagge,  Broadbent, 
Ringer,  Flint,  S6e,  recommend  large  doses  at  short  intervals  at  the  outset, 
with  the  view  of  getting  the  patient  rapidly  under  the  influence  of  the 
drug.     Maclagan  gives  salicine  9i-ij  at  first  hourly,  then  every  two  hours 


*  CLln.  Soc.  Tram.,  x.  p.  70, 1877.  •  Isambard  Owen,  Lancet,  ii.,  1881,  p.  1081. 
»  Handbook  Therapeutics,  8th  ed.,  18S0,  587.  *  Brit,  Med.  Jour.,  i.,  1881,  229. 

*  Lancet,  i.,  1882,  in  table  giving  experience  of  British  hospitals,  prepared  by  Maclaguu. 

*  IVans.  Path.  Soc.,  xiii.  262. 
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as  the  acute  sjinptoms  begin  to  decline ;  after  the  second  day  he  allows 
20  to  30  grs.  every  four  hours  for  two  or  three  days ;  "  and  for  a  week 
or  ten  days  more  that  quantity  should  be  taken  three  times  a  day/' 
Strieker,  Fi^ge,  Broadbent,  and  S6e  recommend  about  20  to  20  grs.  of 
salicylate  of  sodium  every  hour  or  two  for  six  doses  (=3ij-iij  in  the  day), 
and  Ringer  would  employ  10  grs.  hourly,  and  if  in  twenty-four  hours 
this  dose  has  not  either  modified  the  disease  or  produced  its  characteristic 
symptoms,  he  would  increase  it  to  15  and  then  to  20  grains  hourly.  On 
the  other  hand,  Owen's^  results  show  practically  no  difference  in  the 
duration  of  pain  and  pyrexia  and  in  the  average  duration  of  illness  from 
the  commencement,  whether  3iij  or  gij  or  giss  were  given  every  twenty- 
four  hours;  and  C.  G.  Young*  found  that  10  to  15  grs.  every  one,  two, 
or  three  hours  are  sufficient. 

Indeed,  exceptionally  good  and  exceptionally  indiffei'ent  results  are 
reported  under  similar  doses.  No  such  good  results  are  reported  as  those 
of  the  Boston  City  Hospital  under  doses  of  sij  to  giv  per  diem,  the  aver- 
age residence  in  hospital  being  only  eighteen  days  if  four  cases  which 
became  chronic  are  excluded,  or  21.9  days  if  they  are  included. 

The  pkn  in  vogue  at  our  hospital  here  and  in  my  own  private  practice 
is  to  give  about  15  grains  every  two  or  three  hours,  according  to  the 
severity  of  the  case  and  until  the  articular  pain  and  pyrexia  are  relieved. 
After  the  pain  and  pyrexia  have  yielded,  the  remedy  should  be  continued 
in  smaller  doses,  say  10  to  15  grs.,  three  or  four  times  a  day,  according  to 
the  severity  of  the  case,  for  eight,  to  ten  days  longer,  to  prevent  relapse, 
and  during  this  period  exposure,  exercise,  and  dietetic  excesses  must  be 
carefully  guarded  against. 

The  salicine  may  be  given  dissolved  in  milk  or  enclosed  in  wafers ;  the 
salicylate  of  soda,  in  a  solution  of  any  aromatic  water,  to  which  extract  of 
liquorice  or  syrup  of  lemon  and  a  few  drops  of  spirits  of  chloroform  may 
be  added.  The  French  add  a  little  rum  to  flavor  the  mixture.  Should 
severe  cardiac  inflammation  exist,  and,  even  although  not  severe,  should 
there  exist  signs  of  failure  of  cardiac  power,  salicylates  and  salicine  had 
better  be  avoided.  If  the  secretion  of  urine  diminish  considerably  under 
their  use,  or  hseraaturia  supervene,  or  organic  disease  of  the  kidneys 
exist,  tliey  must  be  employed  cautiously,  and  may  require  prompt  suspen- 
sion. If  marked  debility  exist,  stimulants,  especially  the  alcoholic,  should 
be  combined  with  them. 

The  oil  of  wintergreen  has  recently  been  well  spoken  of  by  F.  P. 
Einnicutt  of  St.  Luke^s  Hospital,  New  York,*  as  a  substitute  for  salicy- 
late sodium.  It  is  itself  a  methyl  salicylate  90  per  cent.,  plus  terel)ene  10 
per  cent.  Its  officinal  name  is  oleum  gaultheria,  and  it  is  given  in  doses 
ofn^x-xv  every  two  hours  except  dunng  sleep,  and  in  severe  cases  of 
articular  rheumatism  during  the  twenty-four  hours,  either  by  floating  the 
oil  upon  a  wineglass  of  water  or  milk  or  in  capsules  or  upon  lumps  of 
white  sugar.  It  resembles  in  its  influence  upon  acute  rheumatism  very 
closely  the  sodium  salicylate,  for  which  it  may  perhaps  be  substituted, 
and  Kinnicutt  maintains  that  it  is  quite  as  effectual,  pleasanter  to  take, 
and  tree  from  the  intoxicating  properties  of  the  salt  and  the  salicylic  acid. 
It  requires  to  be  continued  during  convalescence  just  like  the  salicylate. 

'  Lancft,  ii-,  1881.  « Ihib.  Joum.  Med,  Sei,  Sept,  1880, 193. 

'  J/erf.  JUcord  qfNew  York,  Nov.,  1882,  505. 
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The  alkalies — ^in  this  country  at  least — were  the  favorite  remedies  in  the 
treatment  of  acute  articular  rheumatism  before  the  powers  of  salicine  and 
salicylic  acid  became  generally  known,  and  there  are  still  authorities  who 
maintain  their  excellence,  if  not  their  superiority  over  the  salicylates,  in 
protecting  the  heart  against  the  recurrence  of  rheumatic  inflammation 
(Flint,  Dickinson,  Sinclair,  Stills). 

Under  the  term  the  alkaline  treatment  unfortunately  are  included  two 
distinct  methods  of  administering  the  salts  composed  of  potash  and  soda 
and  the  vegetable  acids,  carbonic,  tartaric,  citric,  ete. — ^viz. :  that  in  which 
about  half  a  drachm  of  one  of  these  salts  is  given  three  or  four  times  a 
day ;  and  the  other  known  as  Fuller's  method,  in  which  large  doses  are 
prescribed,  so  that  from  an  ounce  to  an  ounce  and  a  half  is  given  in  the 
first  twenty-four  hours,  with  the  view  of  rapidly  rendering  the  urine  alka- 
line, and  if  possible  the  perspiration  also ;  for  I  have  frequently  produced 
the  former  eflect  in  less  than  twelve  hours,  yet  have  found  the  perspira- 
tion still  redden  litmus  on  the  second,  and  even  the  third,  day  and  later. 
k.  disregard  of  the  essential  diflei'ences  existing  between  these  two  meth- 
ods of  employing  alkalies  in  acute  rheumatism  may  partially  account  for 
tlie  differences  of  opinion  existing  as  to  the  value  oi  the  alkaline  treat- 
ment, and  for  the  differences  in  the  statistical  results  thereof  published  by 
various  observers — a  remark  applicable  to  other  methods  and  statistics 
also.    Fuller  commonly  ordered  every  three  or  four  hours  bicarb,  sodium 
3iss  and  acetate  of  potassium  3ss  dissolved  in  §iij  of  water  and  rendered 
efiervescing  at  the  moment  of  administration  by  the  addition  of  an  ounce 
of  lemon-juice  or  3ss  of  citric  acid.     As  soon  as  the  urine  presents  an 
alkaline  reaction — ^which  is  usually  the  case  in  twelve  to  twenty-four 
hours — ^the  quantity  of  the  alkali  is  reduced  by  one-half,  or  to  about  8 
drachms,  during  the  succeeding  twenty-four  hours,  and  provided  the  urine 
continues  alkaline  to  3  drachms  on  the  third  day.     On  the  fourth  day  and 
subsequently  only  a  scruple  to  half  a  drachm  of  alkali  is  given  three  times 
a  day,  sufficient  to  keep  the  urine  alkaline,  and  to  each  dose  are  added  3 
grains  of  quinia  dissolved  in  lemon-juice ;  and  this  combination  is  con- 
tinued till  convalescence  sets  in.     An  aperient  pill  is  given  whenever 
needed,  but  is  administered  "  only  under  conditions  of  extreme  nervous 
irritation."     The  method  is  not  an  exclusively  alkaline  one. 

Space  will  not  allow  of  a  lengthened  analysis  of  the  statistics  that  have 
been  published  on  this  subject,  and  I  will  give  only  some  of  the  more 
important  statistical  results.     While,  as  we  have  seen,  the  average  dura- 
tion of  pyrexia  and  ai*ticular  pain  under  salicylate  treatment  is  about  5.4 
days,  under  moderate  alkaline  treatment,  according  to  the  recent  statistics 
of  Finlay  and  Lucas,^  the  average  duration  of  pyrexia  was  10.3  days  and 
of  articular  pain  12.2  days,  and  of  Owen'  6.5  days  for  the  first  and  8 
days  for  the  second,  or  a  general  average  for  the  pain  and  pyrexia  togeth- 
er of  9.25  days,  or  about  3.85  days  longer  than  under  the  salicylate  treat- 
ment.    Nor  can  it  be  said  even  of  the  full  alkaline  plan  that  tlie  first  or 
second  dose  frequently  relieves  the  articular  pains  like  a  charm.     On  the 
other  hand,  it  has  been  already  shown  that  the  average  time  spent  in  hos- 
pital was  five  days  less  under  the  full  alkaline  than  under  the  salicylate 
treatment. 

As  regards  the  relative  power  of  the  salicylates  and  of  full  alkalinft 
*  Lancei,  ii.,  1879,  420.  «/6W.,  ii.,  1881,  1081. 
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treatment  in  protecting  the  hearty  the  following  analysis  and  calculation 
deserve  attention.  The  percentage  of  cases  in  which  cardiac  disease  set 
m  after  the  salicylate  treatment  began  was,  according  to  Powell,  18.75 ; 
according  to  Haviland  Hall,  37.1 ;  according  to  Finlay  and  Lucas,  11.60; 
Southey,  8 ;  Brown,  4.76 ;  Jacobi,  3.35,  or  a  general  average  of  14  per 
cent. ;  whereas  cardiac  disease  developed  after  the  alkaline  treatment  had 
commenced  in  13.6  per  centum  according  to  Blake ;^  in  10.7  percent, 
according  to  Dickinson;*  in  7  per  cent,  according  to  Owen;  in  6.6  per 
cent,  according  to  Finlay  and  Lucas ;  and  in  2  per  cent,  according  to 
Fuller ;  making  a  general  average  of  only  7.8  per  cent. 

Judging  ft'om  these  statistics,  it  is  not  improbable  that  a  combination 
of  sodium  salicylate,  with  full  doses  of  bicarbonate  of  sodium  or  chlorate 
of  potassium,  will  give  better  results  in  the  treatment  of  acute  rheuma- 
tism than  either  of  those  classes  of  remedies  singly.  Indeed,  Flint  and 
others  have  advised  such  combinations,  and  JBedford  Fenwick  has 
recently  stated,  as  a  result  of  his  experience  in  30  cases,  that  if,  after 
giving  a  free  purge,  followed  by  scruple  doses  of  sodium  salicylate  hourly 
for  six  hours,  that  salt  be  stopped,  and  in  twelve  hours  afterward  half- 
drachm  doses  of  citrate  of  potassium  be  administered  every  four  or  six 
hours  until  the  saliva  becomes  alkaline,  relapses  will  be  extremely  rare^ 
and  that  this  is  the  safest  and  most  successful  method  of  treating  acute 
and  subacute  articular  rheumatism.' 

E[aving  spoken  somewhat  fully  upon  the  remedies  of  which  I  have 
most  personal  experience,  and  which  have  the  largest  number  of  advo- 
cates at  the  present  time,  and  having  advised  the  combination  of  these 
remedies,  I  shall  only  glance  at  some  of  the  other  remedies  or  methods 
of  treating  the  disease  still  more  or  less  employed. 

Quinia,  given  in  divided  doses  to  the  extent  of  15  to  30  grains  in 
the  day,  is  still  highly  thought  of  in  France  in  the  early  stages,  during 
the  course  of  and  on  the  occurrence  of  relapses,  in  acute  (especially  febrile 
poly-)  articular  rheumatism.  It  is  claimed  by  Briquet,  Monneret,*  Legroux, 
and  others  that  although  not  a  specific  for  the  disease  it  moderates  the  gen- 
eral disturbance,  diminishes  the  local  affections^  and  even  retards  the  devel- 
opment or  lessens  the  gravity  of  the  cerebral  symptoms — ^that,  although  it 
does  not  control  the  cardiac  inflammations,  it  is  not  oontraindicated  by 
them.  The  only  recent  English  authority  who  has  strongly  advocated 
full  doses  of  quinia  in  this  disease  is  Grarrod,*  but  he  mixed  the  drug, 
in  five-grain  doses,  with  half  a  drachm  of  bicarbonate  of  potassium,  a 
little  mucilage,  and  spirits  of  chloroform,  and  gave  it  every  four  hours 
until  the  fever  and  articular  affection  had  completely  abated.  Sufficient 
fiu5ts  have  not  been  published  to  permit  of  tne  formation  of  a  reliable 
judgment  as  to  the  actual  or  the  comparative  value  of  either  the  simple 
quinia  or  the  quino-alkaline  treatment  of  acute  and  subacute  articular 
rheumatism.  There  can  be  no  doubt  as  to  the  value  of  quinia  to  meet 
certain   conditions  incident  to  the  disease,  such  as  debility,  lingering 

^  Med.  and  Surg,  Reporttt  of  Bo$ton  OUy  Hotspital,  ist  Series,  1870. 

'  This  percentage  is  obtained  by  adding  together  all  the  caBes  treated  by  alkalies  given 
hj  Dickinson  in  his  IX.,  X.,  XL,  and  All.  tables.  Their  total  was  65  cases  in  which 
the  heart  waa  affected  seven  times.  In  table  IX.  firom  ^ii-iv  of  alkaline  salts  were 
given  daily,  and  in  table  X.  aboat  ^iij  daily. — Laneety  i.,  1869. 

■  Laruseiy  i.,  1882.  «  La  OouUe  et  U  RKeumaiime,  Paris,  1857. 

*  Beynolda'a  Syat.  Med.,  1870,  p.  951. 
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convalesoenoe,  periodical  relapse^  excessive  perspiratioD;  failure  of  appe- 
tite^ and  perhaps^  in  some  instances,  high  temperature.  Barclay  has 
found  quinia  of  much  service  when  depression  has  followed  the  long 
continuance  of  the  alkaline  treatment  ana  is  attended  with  alkaline  urine 
and  a  deposit  of  the  earthy  phosphates.^  It  may  be  given  by  the  rectum 
if  not  tolerated  by  the  stomach  or  if  the  alkalines  are  being  taken. 

Greenhow*  has  treated  43  cases  with  iodide  of  potassium  and  qui- 
nine, and  says  that  his  experience  of  this  method  contrasts  favorably 
with  that  of  salicine  and  salicylate  of  soda.    However,  pneumonia  super- 
vened in  3  cases  while  under  treatment ;  cardiac  inflammation  arose  in  6 
cases  (=14  per  cent.)  after  admission ;  single  relapses  of  short  duration 
occurred  in  21  per  cent. ;  and,  excluding  two  cases  in  which  the  treat- 
ment was  soon  discontinued  and  7  very  mild  cases,  the  remaining  34 
cases  were  on  the  average  each  thirty-^ix  days  in  hospital.     Under  this 
method  relapses  were  less  frequent  (21  per  cent,  instead  of  26  per  cent.), 
and  stay  in  hospital  longer  (36  instead  of  30.4  days^,  than  under  that 
by  the  salicylates;   but  the  number  of  cases  treated   is  too  small  to 
base  a  final  opinion  upon.     He  prescribed   5  grains  each  of  iodide 
of  potassium  and  carbonate  of  ammonia  three  or  four  times  a  day,  and 
2  grains  of  quinia  with  three  of  extract  of  hysocyamus  in  pill  as  often. 
This  methoa,  in  principle  at  least,  resembles  that  recommended  by 
DaCosta,  who  administers  in  uncomplicated  cases  bromide  of  ammonium 
in  15-  to  20-grain  doses  every  three  hours,  and  as  soon  as  the  acute 
symptoms  have  disappeared  follows  it  by  quinia  in  fair  doses.     It  has 
not  come  into  general  use  in  this  country,  although  its  eminent  proposer 
published  his  cases  in  1869.' 

Notwithstanding  the  encomiums  passed  upon  propylamine— or,  more 
correctly,  trimethylamine — as  a  rem^y  for  acute  and  chronic  rheumatism 
by  Awenarius  of  St.  Petersburg  in  1856,  by  Oaston  of  Indiana  in  1872, 
by  Dujardin-Beaumetz  in  1873,  and  Peltier  in  1874  (both  of  France), 
and  Spencer  of  England  in  1875,  it  has  not  been  much  employed,  espe- 
cially since  the  salicylates  have  attracted  attention.     It  appears  that  in  a 
considerable  proportion  of  cases  the  articular  pains  have  subsided  in  two 
or  three  days   under  its  employment,  and  then  the  temperature   has 
declined,  but  the  visceral  complications  have  not  been  prevented.     From 
4  to  8  minims  of  trimethylamine  in  an  ounce  of  peppermint-water,  with 
a  drachm  of  syrup  of  ginger,  may  be  given  every  hour  or  two,  the  inter- 
vals to  be  increased  as  the  pains  diminish.     When  pain  has  quite  ceased 
the  drug  may  be  stopped  and  quinia  given  its  place.     It  merits  further 
study  in  this  disease,*  and  Dr.  Shapter  of  the  Exeter  Hospital  has  very 
recently  stated  that  he  is  so  convinced  of  the  value  of  propylamine  that 
salicylic  acid   has  not  fully  conmiended  itself^  to  him.      Senator  has 
recently  recommended   benzoic  acid  or  its  sodium  salt  in  large  doses 
(about  §ss  in  the  day)  in  those  cases  of  acute  rheumatic  arthritis  in  which 

^  8t,  Oeorg^ti  Homital  Reports,  vol.  vi.  p.  Ill  eiwa,  ^  The  Lancet,  i.,  1882,  913. 

■  Pennsylvania  Hospital  Meporta.  vol.  ii.,  1869 ;  Jyew  York  Medical  Belcord,  September, 
1874  p.  481. 

*  On  this  subject  see  Farier-Lagrange's  Esmi  sur  la  Trimethylamine^  Strasbourg,  1870 ; 
Journal  de  Mid,  el  de  Chvrurgie,  1873,  No.  2;  Medico-Chir.  Rev.,  i.,  1873,  497  ;  Lancet,  ii., 
1876,  675 ;  The  PractvUoner,  London,  L,  1876 ;  Le  Progr^e  MidieaU,  Jan.  10,  1874 ;  ibid., 
Aug.  9.  1879. 

*  The  Brit.  Med.  Jour.,  1881,  p.  1012.  See  also  Tyson,  Philadelphia  Med.  TimeB,  1879, 
vol.  X.  359. 
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the  salicylates  have  failed,  although  he  admits  that  it  scarcely  rivals 
them.^  His  22  patients  were  relieved  in  4.4  days  as  the  average,  and  no 
complications  occurred  in  any  of  them.  Benzoic  acid  is  said  not  to  pro- 
dace  the  nausea,  depression,  or  unpleasant  head  phenomena  of  salicylic 
acid,  to  which  it  is  closely  related  in  chemical  composition. 

Space  will  not  permit  of  any  notice  of  lemon-juice,  perchloride  of  iron, 
the  mineral  acids,  or  the  blistering  treatment.  Of  this  last  my  experi- 
ence enables  me  to  say  that  it  frequently  relieves  the  pains  promptly,  but 
does  not  at  all  always  protect  the  heart.  In  my  opinion  it  deserves  an 
extended  employment  m  conjunction  with  early  and  full  doses  of  the 
sodium  salicylate.  As  Andrews  has  not  by  any  communication  made 
since  the  publication  of  his  paper  in  1874'  maintained  the  value  of  the 
treatment  of  the  disease  by  an  exclusively  non-nitrogenous  diet  of  arrow- 
root^ and  as  he  had  then  treated  but  eight  cases  in  that  way,  it  is  hardly 
necessary  to  consider  it  as  a  method  of  treatment. 

Having  spoken  of  the  treatment  of  the  general  disease  acute  articular 
rheumatism,  it  remains  to  speak  of  the  treatment  of  its  visceral  mani- 
festations and  of  some  of  its  more  important  incidental  symptoms  and 
complications.  As  the  treatment  of  the  various  forms  of  cardiac  inflam- 
mation will  be  given  in  extenso  in  the  articles  specially  devoted  to  those 
topics,  I  will  be  very  brief  in  my  notice  of  them. 

In  every  case  of  rheumatic  fever  it  is  our  primary  duty  to  employ 
those  measures  as  early  and  deftly  as  possible  which  in  the  present  state 
of  knowledge  appear  to  promptly  relieve  the  pyrexia  and  articular 
S3rmptoms,  and  lessen  the  tendency  to,  but  do  not  altogether  prevent,  the 
visceral  complications.  Such  measures  have  been  alr^y  said  to  be  the 
administration  of  the  salicylates  and  alkaline  salts  together  in  full  doses, 
and  the  observance  of  certain  dietetic  and  hygienic  details  to  be  given 
hereafter.  If,  notwithstanding,  peri-  or  endocarditis,  or  both,  supervene, 
as  it  frequently  happens,  what  is  to  be  done?  I  reply  that  even  in  peri- 
carditis active  interference  is  seldom  necessary ;  the  general  treatment 
previously  employed  may  be  continued  in  the  hope  that  it  may  mitigate 
the  cardiac  inflammation  by  reducing  the  pyrexia  and  subduing  the  poly- 
arthritis, even  although  it  be  incapable  of  directly  controlling  the  peri- 
cardial inflammation.  If  the  pain  in  pericarditis  be  really  severe  ana  the 
hearths  action  much  disturbed,  a  dozen  leeches  may  be  applied  over  the 
helart,  and  be  followed  by  anodyne  fomentations  or  hot  poultices  applied, 
as  liiuder  Brunton  advised,  over  several  layers  of  flannel  interposed 
between  the  skin  and  them.  Leeching,  however,  is  seldom  needed,  a 
hypodermic  injection  of  morphia  generally  sufficing  to  relieve  the  pain. 
Should  these  measures  not  relieve  the  pain  and  allay  the  cardiac  excite- 
ment, small  and  repeated  doses  of  chloral,  which  Balfour  observes  ^'  is 
not  more  useful  as  a  sedative  than  as  an  antiphlogistic,"  may  be  given. 
If  there  be,  as  so  frequently  happens,  but  little  pam  or  cardiac  disturb- 
ance, there  being  only  a  friction  sound  revealing  the  inflammation,  the 
hot  poultices  or  anodjme  fomentations,  or  even  covering  the  front  of  the 
chest  with  wadding  or  a  belladonna  plaster,  which  I  prefer,  will  suffice. 
Should  pericardial  efiusion  ensue,  the  diet  must  be  improved,  and  if  much 

>  OetUrM.  /.  d.  Med  TFtsa.,  Ist  May,  1880,  quoted  in  Praetiiumer,  Sept,  1880.  See  also 
McEwan'a  experience,  BriL  Med.  J<mm.,  i.,  1881,  336;  F.  A.  Flint,  M.D.,  N,  Y.  Med. 
GaaeUe,  1880.  ■  SL  Barth.  Hospital  Rq>arts,  vol.  x.  359. 
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debility  exists,  the  salicylate  and  alkalies  should  be  stopped,  and  wine 
may  be  given  along  with  quinine  alone  or  with  pretty  full  doses  of 
muriate  of  iron.  As  the  strength  returns  absorption  commonly  takes 
place ;  but  if  it  is  delayed,  either  the  iodide  of  potassium  or  the  infusion 
of  digitalis  may  be  employed  along  with  the  quinia ;  or,  if  no  special 
contraindication  exist,  a  pill  containing  a  grain  each  of  blue  mass,  digi- 
talL?,  squill,  and  quinia  may  be  given  three  times  a  day  and  its  effects 
carefully  watched.  Much  difference  of  opinion  obtains  as  to  the  value 
of  flying  blisters  on  the  prseoordia.  Although  not  often  required,  they 
appear  to  be  more  useful  than  iodine  applications.  In  those  compara- 
tively rare  instances  in  which  the  efiusion  is  abundant  and  remains 
unal^rbed,  either  because  it  is  largely  sero-purulent  or  purulent,  it  is 
proper  to  aspirate  the  pericardial  sac,  which  should  certainly  be  done  if 
marked  signs  of  cardiac  oppression  and  failure  coexist.  Having  once 
hesitated  to  aspirate  in  recent  rheumatic  pericarditis  with  copious  effusion 
in  a  lad,  and  round  a  large  amount  of  pus  in  the  sac  aft;er  death,  I  would 
warn  against  hesitancy  under  such  circumstances.  Careful  employment 
of  the  mstrument  can  hardly  do  harm  if  even  no  large  amount  of  effu- 
sion exist 

Active  treatment  is  quite  uncalled  for,  as  a  rule,  in  acute  rheumatic 
endocarditis  unattended   by  pericarditis.     If  the  valvulitis  occur  not- 
withstanding the  employment  of  the  anti-rheumatic  remedies,  it  is  very 
doubtful  if  we  have  any  others  capable  of  directly  controlling  that 
inflammation.     Inasmuch,  however,  as,  owing  to  the  inflamed  surface 
being  in  constant  contact  with  the  fluid,  many  of  our  remedies  may  be 
applied  directly  to  the  diseased  part,  it  is  well  neither  to  be  dogmatic  on 
the  point  nor  to  abandon  hope  that  agents  may  yet  be  found  that  will 
prove  directly  useful.     While  carefiiUy  treating  the  rheumatic  fever,  the 
main  indications  remaining  to  be  filled  appear  to  be  to  quiet  the  cardiac 
excitement  and  secure  as  much  rest  to  the  inflamed  valves  as  possible. 
The  alkaline  salts,  salicine,  and  the  salicylate  of  sodium  do  usually 
greatly  reduce  the  frequency  of  the  heart,  and,  pro  tanto,  secure  rest. 
The  tincture  of  aconite  given  hourly,  so  as  to  slacken  the  heart's  speed, 
is  useful  in  the  sthenic  sta^  of  endo-  and  of  pericarditis ;  and  the  benefit 
of  absolute  rest  of  the  body  in  bed  and  of  the  joints  in  splints  during 
the  entire  course  of  rheumatic  fever,  in  preventing  cardiac  inflammations 
and  in  treating  them,  has  been  shown  by  Sibson.^    When  signs  and 
symptoms  of  cardiac  weakness  arise,  whether  from  the  pressure  of  peri- 
cardial effusion  or  from  myocarditis  or  any  other  cause,  the  employment 
of  salicylates,  alkalies,  aconite,  and  chloral  should  be  at  once  stopped  and 
alcoholic  stimulants  and  tonics  (strychnia,  quinia,  iron)  and  good  food 
should  be  freely  administered.     The  most  valuable  point  made  of  late  in 
the  therapeutics  of  acute  inflammations  of  the  valves  is  FothergilFs 
development  of   Sibson's  principle — ^viz.   that   "general    quietude    for 
weeks  afler  an  attack  of  acute  endocarditis  is  indicated/'  as  the  oell- 
growth  in  the  valve  may  not  be  quite  over  in  a  less  time,*  and  the  work 
of  repair,  we  may  add,  not  completed.     The  same  principle  is  specially 
applicable  in  myocarditis. 

The  disturbances  of  the  nervous  system  were  divided  into   those 

^  Keynoldfl's  SwAem  of  Med,,  vol.  \v,  p.  527,  Eng.  ed. 

'  Diseuaea  of  Hearty  with  their  TreaimmU^  2d  Series,  1879, 149. 
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dependent  upon  gross  organic  alterations  of  the  nervoas  centres  and 
their  envelopes,  and  those  not  so  related,  but  which  we  commonly  speak 
of  as  functional.  Were  it  possible  generally — ^Avhich  it  is  not — to  aiag- 
nosticate  rheumatic  meningitis  fi*om  the  merely  functional  form  of  so- 
called  cerebral  rheumatism,  then  its  treatment  would  resolve  itself  into  a 
vigorous  use  of  the  anti-rheumatic  remedies,  salicylates,  alkalies,  etc.,  and 
the  active  employment  of  ice  and  leecl>es  to  the  scalp,  purgatives,  full 
doses  of  the  iodide  and  bromide  of  potassium,  ergot,  etc.  If,  together 
with  the  symptoms  of  that  often  obscure  and  comi)aratively  rare  compli- 
cation of  rheumatic  fever,  ulcerative  endocarditis,  there  occurred  severe 
headache,  delirium,  or  paralysis,  we  might  find  great  difficulty  in  deter- 
mining the  cause  of  the  cerebral  disturbance,  and  would  naturally  vary 
our  measures  according  as  we  suspected  meningitis,  embolism,  or  simple 
functional  disturbance,  and  the  treatment  adapted  to  these  several  con- 
ditions ^vill  be  found  under  their  respective  heads  in  this  work. 

Coming  now  to  the  funclional  disturbances  of  the  nervous  centres, 
which  are  the  ordinary  forms  met  with  in  acute  articular  rheumatism, 
they  may  be  divided,  for  therapeutical  reasons,  into  two  groups :  (1)  Those 
unattended  by  hyperpyrexia,  and  (2)  those  preceded,  accompanied,  or 
followed  by  hj^perpyrexia. 

(1)  When  any  sign  of  disturbance  of  the  nervous  system,  delirium, 
restlessness,  taciturnity  or  talkativeness,  insomnia  or  somnolence,  deaf- 
ness, tremulousness,  vacancy,  stupor,  or  what  not,  occurs  in  rheumatism 
with  but  a  moderate  temi)erature,  101°  to  103°,  while  we  anxiously 
watch  the  temperature  from  hour  to  hour,  prepared  to  combat  any 
tendency  to  hyj)erthermia  the  moment  it  is  discovered,  we  endeavor  to 
control  the  cerebral  disturbance  as  in  other  febrile  affections,  but  with 
greater  diligence,  knowing  that  in  this  disease  these  nervous  symptoms 
very  often  precede  hyperpyrexia.  We  persist  with  the  salicylates  to 
reduce  the  rheumatic  element  of  the  affection,  employ  remedies  to  control 
the  cardiac  or  pulmonary  inflammations  which  are  so  frequent  in  such 
circumstances,  sustain  the  general  powers  by  food,  wine,  and  quinia,  if, 
as  frequently  happens,  there  are  evidences  of  failing  strength,  and  meet 
any  otiier  special  indication  that  may  arise.  For  example,  we  procure 
sleep  and  allay  motor  and  mental  excitement  by  opium  or  chloral  and  by 
evaporating  lotions  or  the  ice-cap  to  the  head.  We  reduce  temperature, 
allay  restlessness,  preserve  the  strength,  and  promote  sleep  by  lightening 
the  bed-clothes,  drying  frequently  the  entire  surface  of  the  body  if  it  is 
perspiring  freely,  or  by  sponging  it  with  tepid  water  hourly  if  dry  and 
hot  We  act  on  the  kidneys,  bowels,  and  if  necessary  the  skin,  if  from 
the  scantiness  of  the  urine  or  other  evidence  we  suspect  uraemia.  Should 
these  means  fail  and  the  delirium  and  other  symptoms  which  occur  in 
cerebral  rheumatism  continue,  and  especially  should  they  be  severe,  it 
would  be,  in  the  writer's  opinion,  proper  to  employ  the  methods  that  are 
now  resorted  to  when  hyperpyrexia  accompanies  those  symptoms ;  for 
patients  suffering  from  cerebro-spinal  disturbance  or  rheumatic  fever, 
although  unattended  by  hyperthermia,  do  die  if  those  symptoms  continue. 
Moreover,  the  hyperthermia  may  at  any  moment  supervene;  it  is  itself  per- 
haps as  much  a  nervous  disturbance  as  delirium,  and  apt  to  succeed  the  latter. 
It  was  in  these  very  cases  in  which  the  delirium  preceded  the  hyperpyrexia 
that  the  Liondon  committee  to  be  presently  mentioned  found  the  highest 
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mortality.  If  along  with  these  nervous  symptoms  the  articular  pain  or 
the  sweating  disappear  suddenly,  or  if  the  pulse  suddenly  increase  in 
frequency  without  demonstrable  increase  of  cardiac  mischief,  there  is 
reason  to  anticipate  the  supervention  of  hj'pcrpyrexia. 

(2)  When  the  oerebro-spinal  disturbance  of  rheumatic  fever  is  followed, 
preceded,  or  accompanied  by  hyperpyrexia,  there  is  one  indication  for 
treatment  which  dominates  all  others,  and  that  is  the  prompt  reduction  of 
the  hyperthermia.  The  terrible  danger  of  this  condition  in  rheumatic 
fever  is  known  to  all  persons  who  have  had  much  experience  of  the 
disease.  Wilson  Fox  in  1871  had  not  known  a  case  recover  after  a 
temperature  of  106°  unless  under  the  use  of  cold,  vet  that  is  not  an 
alarming  temperature  in  intermittent  or  relapsing  fever,  and  is  often 
recovered  from  in  typhoid  fever.  Thanks  to  Wilson  Fox,^  Meding,* 
H.  Thompson,*  H.  Weber,*  I.  Andrew,*  Maurice  Raynaud,*  Black,' 
Fereol,"  and  many  others  since,  it  has  been  established  that  when  the 
hyperthermia  is  removed  by  external  cold  the  nervous  disturbances  also 
usually  at  once  disappear  or  lessen  very  much.  And  thus  we  are  brought 
to  the  treatment  of  the  hypeqiyrexia  of  acute  articular  rheumatism.  On 
tliis  important  topic  it  will  be  most  satisfactory  and  convincing  to  give 
some  of  the  conclusions  arrived  at  respecting  hyperpyrexia  in  acute 
rheumatism  by  a  committee  of  the  Clinical  Society  of  London.*  I  will 
condense  some  of  them. 

1.  "Cases  of  hyperpyrexia  in  acute  rheumatism  prevail  at  certain 
periods ;"  "  such  excess  corresponds  in  a  certain  degree,  but  not  in  actual 
proportion,  to  a  similar  excessive  prevalence  of  acute  rheumatism  gen- 
erally. The  largest  number  of  cases  of  hyperpyrexia  drise  in  the  spring 
and  summer  months,  whereas  rheumatism  is  relatively  more  common  in 
the  autumn  and  winter."  2.  "Whilst  very  little  difference  obtains 
between  the  two  sexes  in  regard  to  proclivity  to  rheumatism,  the  propor- 
tion of  males  to  females  exhibiting  hyperpyrexia!  manifestations  is  1.8 
to  1."  (3  omitted.)  4.  "The  cases  of  hyperjiyrexia  preponderate  in 
first  attacks  of  rheumatic  fever."  5.  "  Hyperpyrexia  is  not  necessarily 
accompanied  by  any  visceral  complications,  but  may  itself  be  fatal.  The 
complications  with  which  it  is  most  frequently  associated  are  pericarditis 
and  pneumonia."  6.  "  The  mortality  of  these  cases  is  very  considerable, 
hyperpyrexia  being  one  of  the  diief  causes  of  death  in  acute  rheumatism." 
7.  "  Although  present  in  a  certain  number  of  cases,  and  these  of  much 
value  from  tlieir  prodromal  significance,  neither  the  abrupt  disappearance 
of  articular  affection,  nor  the  similarly  abrupt  cessation  of  sweating,  is  an 
invariable  antecedent  of  the  hyperpyrexia!  outburst."  (8,  9, 10  omitted.) 
11.  "  The  post-mortem  examinations  in  a  certain  proportion  elicited  no 
distinct  visceral  lesions,  and  when  present  the  lesions  were  not  necessarily 
extensive."  12.  "  The  prompt  and  early  application  of  cold  to  the  sur- 
face is  a  most  valuable  mode  of  treatment  of  hyperpyrexia.  The  chances 
of  its  efficacy  are  greater  the  earlier  it  is  had  recourse  to.  The  tempera- 
ture cannot  safely  be  allowed  to  rise  above  105°  F.     Failing  the  most 

*  IVeatmmt  (f  Hyperpyrexia,  1871,  and  Lancet,  ii.,  1871. 

*  Arehiv  fOr  Heilkunde,  1870,  xi.  467. 

*BriL  Med,  Jaur.^  ii.,  1872;  Lancet,  ii.,  1872;  and  Ciinieal  Lecture^  1880. 

*  din,  Soe.  Trantaeiiontt,  v.  136.  *  St.  BartholomeufB  Horn,  Ilept8.j  x.  337 

*  Journal  de  ITiirap.,  No.  22,  1874.  *  Oaz.  Hebdomad,  de  md.  Sei,,  1875. 

*  Soc  Mid,  du  HdpUam,  8  Juin,  1877.  •  BriL  Med,  Jowr,,  i.  82,  807. 
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certain  measure — viz.  the  cold  bath — cold  may  be  applied  in  various 
ways :  by  the  application  of  ice,  by  cold  affusions,  ice-bags,  wet  sheets, 
and  ioed  injections/' 

Whatever  differences  of  opinion  may  obtain  as  to  the  value  of  cold  in 
the  treatment  of  the  hyperthermia  of  typhoid  fever,  there  is  a  tolerable 
consensus  of  opinion  tliat  it  is  our  most  reliable  and  promptest  resource 
in  those  formidable  cases  of  rheumatic  fever  attended  with  hyperpyrexia, 
both  when  alarming  delirium  and  coma  coexist  and  when  they  are  absent.^ 
Space  will  not  allow  of  details  here  in  the  employment  of  cold  to  reduce 
hyperpyrexia — a  subject  discussed  elsewhere  ui  this  work.  Suflfice  it  to 
say,  that  besides  the  cold  bath  f70°  or  60°)  which  the  committee 
regards  as  the  most  certain,  the  tepid  bath  (96°  to  86°)  is  employed  by 
Fox  and  regarded  as  the  best  by  Andrews ;  it  may  hie  cooled  down  to 
70°  by  adding  ice  or  cold  water  to  it  (Ziemssen).  The  cold  wet  sheet- 
pack  is  still  thought  much  of,  like  the  last,  in  old  and  feeble  people. 
Kibble's  method  deserves  more  attention  tlian  it  has  received.  He  ix>uvs 
tepid  water  (95°  to  80°)  over  the  patient's  body,  covered  from  the  axillro 
to  the  thighs  with  a  wet  sheet  and  laid  upon  a  cot,  through  the  opeu 
canvas  of  which  the  water  passes  and  is  caught  on  a  rubber  cloth  beneath 
the  cot,  and  conveyed  into  a  bucket  at  the  foot  of  the  bed. 

The  existence  of  polyarthritis,  of  peri-  or  endocarditis,  of  pneumonia  or 
pleurisy,  does  not  contraindicate  the  cold  bathing.  If  much  weakness  of 
the  heart  obtains,  it  is  well  to  give  some  wine  or  brandy  before  employ- 
ing the  bath,  and  perhaps  while  in  it,  and  the  patient  should  not  be  kept 
in  the  bath  until  the  temperature  reaches  the  norm,  for  it  continues  to 
fiiU  for  some  time  after  his  removal  from  the  bath.  If  the  temperature 
fill!  rapidly  2°  to  3°  in  five  or  six  minutes,  remove  the  patient  from  it  as 
soon  as  the  temperature  recedes  to  102°  or  101°  F.  If  it  fall  very 
slowly,  the  bath  may  be  continued  till  the  temperature  declines  to  99.5°, 
when  he  should  be  taken  out.  Should  marked  symptoms  of  exhaustion 
or  of  cyanosis  arise,  the  bathing  should  be  at  once  stopped.  After  it  has 
been  found  necessary  to  employ  cold  in  this  way,  the  thermometer  should 
be  used  every  hour,  and  if  the  temperature  tend  to  rise  rapidly  again, 
the  diligent  application  of  a  succession  of  towels  wrung  out  of  iced  water 
and  applied  to  the  body  and  limbs,  or  of  Kibbie's  method,  may  suffice; 
but  should  they  not,  and  a  temperature  of  103°  or  104°  be  rapidly 
attained  again,  the  cold  or  tepid  bath  should  be  at  once  resumed.  In 
severe  cases  of  this  kind  a  liberal  administration  of  alcohol  and  liquid 
food  is  generally  needed,  and  it  is  well  to  try  antipyretic  doses  of  quinia 
by  mouth  or  rectum,  although  they  are  usually  very  disappointing  in 
these  cases.  It  is  admitted  that  cold  baths  have  in  a  few  rare  instances 
caused  congestion  of  the  mucous  membrane,  pneumonia,  pleurisy,  and 
even  fetal  syncope.  This  is  a  reason  for  the  exercise  of  care  and  con- 
stant oversight  on  the  part  of  the  physician,  but  hardly  an  excuse  for 
permitting  a  person  to  die  in  rheumatic  hyperpyrexia  without  affording 

'  The  powerful  depressing  effects  of  high  temperature  on  the  human  hody,  and  the 
remarkable  opposite  influences  of  a  cool  temperature,  have  been  personally  experienced 
bj  the  writer  in  tlie  last  three  days.  For  two  or  three  days  the  weather  has  been  very 
hoC«  and  he  has  experienced  the  usual  feeling  of  exhaustion,  incapacity  for  thought  and 
action.  After  a  thunderstorm  last  evening  the  temperature  fell  25°,  and  this  morning, 
twelve  hoars  later,  he  feels  vigorous,  refreshed,  and  capable  of  intellectual  and  physical 
labor.    The  change  is  remarkable. 
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him  at  least  tlie  chance  of  recovery  by  the  use  of  the  cold  or  tepid 
bath. 

If  delirium  and  deafness  supervene  during  the  employment  of  the  salicy- 
lates, it  is  prudent  to  8us])end  their  use  and  take  the  temperature  every 
couple  of  hours,  as  one  cannot  feel  confident  that  hyperpyrexia  may  not 
l)e  impending.  Both  riaton  and  Carter  have  found  that  the  addition  of 
l)romohydric  acid  to  the  sodium  salicylate  mitigated  or  controlled  the 
tinnitus  and  deafness  produced  by  full  doses  of  that  salt. 

Summary  op  Treatment  op  Acute  Rheumatic  Polyarthritis.— 
As  a  general  rule,  commence  at  once  with  a  combination  of  sodium  salicy- 
late, say  10  ffi^ains,  and  citmte  of  potass,  gr.xv,  every  hour  for  twelve 
tloses,  after  wliich  give  the  citrate  alone  every  two  hours  during  the  rest 
of  the  day.     Kepeat  these  medicines  in  the  same  way  daily  until  the 
temperature  and  pain  have  subsided,  when  only  half  the  above  quantities 
of  tlie  dnigs  are  to  be  given  every  twenty-four  hours  for  about  a  week 
longer,  after  which  three  15-gr.  doses  of  the  salicylate,  with  a  like  quan- 
tity of  the  citrate,  are  to  be  administered  every  day  for  another  week  or 
ten  days,  to  prevent  relapses.     It  is  in  this  third  week  that  quinia  is 
most  likely  to  be  required,  and  as  a  general  rule  it  may  be  given  with 
Ixinefit  at  this  period  in  doses  of  2  grains  three  times  a  day  between  the 
doses  of  the  salicylate.     Should  the  above  dose  of  salicylate  not  relieve 
the  pains  sensibly  in  twenty-four  hours,  increase  next  day  the  hourly 
(lose  to  15  or  20  grains;  and  if  this  free  administration  of  the  medicine 
afford  no  relief  after  four  or  five  days'  use,  substitute  for  the  salicylate 
salt  the  benzoate  of  ammonia  in  15-  to  20-grain  doses  hourly,  continuing 
the  citrate  of  potassium  and  conducting  the  treatment  in  the  manner  first 
advised.     Should  the  benzoate  likewise  fail  after  four  or  five  days'  trial, 
omit  it,  and  employ  the  full  alkaline  method  together  with  the  quinia, 
of  which  about  10  to  15  grains  may  be  given  in  the  day  between  the 
doses  of  the  alkaline  salt. 

For  the  local  treatment  no  uniform  method  is  invariably  applicable.  In 
many  cases  simply  painting  the  joints  with  iodine  daily,  or  enveloping 
them  in  cotton  wool,  with  or  without  the  addition  of  belladonna  or  laud- 
anum, and  securing  it  by  the  smooth  and  gentle  pressure  of  a  flannel 
roller,  proves  sufficient.  Hot  linseed  poultices  containing  a  teaspoonful 
of  nitre  or  of  carbonate  of  soda  often  afford  relief,  and  so  does  Fuller's 
lotion,  applied  to  the  articulations  by  means  of  si)ongio-piline,  or  lint 
covered  with  oiled  silk.  It  consists  of  liq.  opii.  sed.  fSj,  potass,  carb.  3iv 
to  3vj,  glycerinum  fgij,  aqua  fsix.  It  must  be  plentifully  applied.  If  the 
articular  affection  be  very  severe  and  not  relieved  by  the  above  measures, 
absolute  immobility  of  the  joints,  secured  by  means  of  starch  and  plaster- 
of-Paris  bandages,  has  been  shown  to  be  very  useful,  relieving  the  pain, 
shortening  the  duration  of  the  local  and  the  general  disturbance,  and 
protecting  neighboring  joints  from  invasion.* 

We  have  little  exjxjricnce  in  this  country  of  ice  continuously  applied 
to  the  joints  until  all  the  symptoms  of  acute  rheumatism  have  disap- 
|x?ared  (Esmarch  and  StromeyerJ. 

Circlets  of  blistering  fluid  applied  above  all  the  affected  joints  simul- 

'  See  Heubner  in  Arehiv  der  Hrilhundty  vol.  xii.,  and  Oehme  in  t6iV/.,  toI.  xiv.,  and  a 
striking  case  in  Si,  Barth,  Hosp.  Reports,  1876,  p.  174,  bj  K.  Bridges,  M.  D. 
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taneousljy  as  practised  esi)ecially  by  Herbert  Davies,^  often  afford  prompt 
relief  to  tlie  pain,  but  they  do  not  invariably  protect  the  heart,  in  my 
experience. 

The  liygicnic  and  dietetic  management  of  acute  articular  rheuraatisni 
demands  careful  attention.  Wliile  the  room  should  be  well  supplied  with 
fresh  air  and  sunlight,  it  should  be  kept  at  a  uniform  tem])erature  and 
free  from  draughts.  Feather  and  other  very  soft  beds  should  be  nrohibited. 
Many  authorities  put  the  patient  between  heavy  blankets,  wliicli  I  regard 
as  a  mistake.  The  bed-clothing  should  be  light  and  just  sufficient  to 
keep  the  patient  agreeably  warm ;  the  night-gown  may  be  of  thin  flannel 
and  the  sheets  of  cotton.  The  cxcass  of  [Kjrspiration  should  be  removed 
by  gentle  rubbing  with  a  warm  towel  at  regular  intervals,  and  the  sheets 
should  be  changed  frequently  before  they  become  almost  saturated  with 
tlie  perspiration.  Fatigue  and  exposure  of  the  patient's  person  when 
taking  food,  attending  to  his  natural  calls,  or  having  his  i>ersonal  or  bed- 
clothing  changed  should  be  specially  guartled  against. 

The  diet  in  the  early  actively  febrile  stage  should  consist  of  panada, 
corn-meal  or  oat-meal  gruel,  milk,  and  barley-water,  or  even  pure  milk. 
Where  jKirsons  will  not  take  milk  the  various  thiji  animal  broths  to 
which  good  barley-water  or  arrowroot  or  well-boiled  rice  has  l)een 
added,  jellies,  sago  and  other  starchy  puddings,  may  be  allowed.  Suit- 
able drinks  are — ^plain  water.  Seltzer  and  Apollinaris  water,  carbonic- 
acid  water,  lemonade.  This  low,  unstimulatiug  diet  should  be  observed 
until  all  fever  and  articular  inflammatiou  have  subsided,  the  tongue 
become  clean,  and  the  visceral  inflammations  declined,  and  a  return  to 
solid  food,  and  especially  to  animal  food,  should  be  made  cautiously, 
i^gs  are  to  be  regarded  as  of  very  doubtful  safety  in  this  disease.  As 
a  very  general  rule,  ales,  wines,  and  the  stronger  alcoholic  liquids  are 
obicctiouable,  but  they  may  be  required  under  tne  same  conditions  as  in 
other  fevers.  Should  the  salicylates  depress  the  heart,  old  wine  or 
whiskey  may  be  given  with  advantage. 

During  convalescence  the  patient  should  not  be  permitted  to  leave  his 
bed  for  several  days  after  complete  removal  of  the  fever  and  articular 
ixiin,  and  for  the  first  four  days  he  should  occupy  a  sofa  or  easy-chair, 
rremature  walking  may  induce  relapse.  An  occasional  alkaline  or  sul- 
phur bath,  if  auitiously  taken,  sometimes  ai>pears  to  complete  the  recov- 
ery. If  endocaixiitis  liave  existed,  a  longer  rest  is  desirable,  more  espe- 
cially in  severe  cases,  in  order  that  the  reparative  process  going  on  in  the 
lately  inflamed  valves  may  not  be  in  the  least  disturbed. 


Ohronic  Articular  Rheumatism, 

synonymous  with  rheuraarthritis  chronica,  rheumatisme  articulaire  chron- 
ique  simple  (Besnier),  polyarthritis  synovialis  chronica  (Heuter),  is  defined 
here  as  a  chronic  idiopathic  inflammation  of  one  or  a  few  articulations, 
which  is  more  prone  to  become  fixed  than  the  acute  form,  and  which, 
notwitlistanding  its  protracted  duration,  produces  no  profound  structural 
alterations  iu  the  joints. 
Etioixwy. — It  may  be  the  direct  sequel  of  a  single  attack  or  more 

>  Limdon  Uospiial  Reports,  yol.  i.,  1864,  202. 
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oonimonly  of  several  attacks,  of  acate,  or  more  especially  of  subacute, 
articular  rheumatism.  But  it  is  generally  a  primary  afiectiou,  occiuring 
in  persons  who  have  not  had  either  acute  or  subacute  rheumarthritis,  yet 
owning  the  same  causation  as  these,  and  occasionally  in  its  course  exhib- 
iting acute  or  subacute  symptoms.  The  specially  predisposing  conditions 
are  inheritance ;  repeated  attacks  of  subacute  or  acute  articuhr  rheuma- 
tism, which  in  accordance  with  general  laws  impair  the  resisting  ]K>\v«r 
of  the  afTected  joints ;  prolonged  I'esidcnce  or  employment  in  cold,  damp, 
or  wet  rooms  or  localities ;  repeated  exposure  to  bleak,  cold  currents  of 
air  or  to  frequent  wettings  of  the  body  or  lower  limbs.  For  these 
reasons  it  is  most  common  amongst  the  poor,  who  are  especially  exposed 
to  the  influences  just  mentioned;  and  amongst  them  cellar-men  and 
sailors,  washerwomen  and  maid-servants,  are  very  liable  to  the  disease. 
It  is  chiefly  an  affection  of  advanced  life,  or  at  least  of  mid-age,  and  is 
rare  in  youth.  The  first  attacks,  and  especially  exacerbations,  are  apt  to 
be  induced  by  the  direct  action  of  a  drauglit  of  cold  air  or  by  unusual 
cx{K)sure  to  cold  and  damp  air,  es])ecially  when  the  body  has  been 
fatigued  or  overheated.  In  many  cases  no  distinct  exciting  cause  can 
be  traced. 

The  morbid  anatomy  of  simple  chronic  articular  rheumatism  will  vary 
with  the  severity  and  duration  of  the  disease.  The  alterations  are  such 
as  chronic  inflammation  of  a  uou-suppurative  character  might  be  expected 
to  produce  in  the  joints  by  one  who  had  learned  those  characteristic  of 
acute  rheumarthritis.  In  the  simple  chronic  form  the  proliferating  pro- 
cess involves  chiefly  the  synovial  membrane,  the  capsular  and  other 
ligaments,  and  the  ]^)eriarticular  tissues ;  to  a  less  degree  tlie  cartilages, 
and  to  a  much  less  degree,  and  exceptionally,  the  osseous  surfaces. 
The  synovial  membrane  is  thickened,  slightly  injected,  and  its  fringes 
hypertrophied  and  more  vascular  than  normally.  Little  fluid  usually 
exists  in  the  joint  unless  duriug  an  exacerbation,  when  a  moderate 
amount  of  thin,  cloudy  serum  may  be  present ;  generally  only  a  trace 
of  thick,  turbid  fluid,  coutaiuing  oil-globules,  and  in  severe  cases  debris 
of  the  cartilages,  but  no  pus,  is  found.  The  fibrous  capsule  and  ligaments 
become  thickened,  dense,  and  stifiened  by  hyperplasia ;  and  sometimes 
the  adjacent  tendons  and  their  sheaths,  the  fascice  and  aponeuroses, 
undergo  similar  alterations,  so  that  the  movements  of  the  joints  become 
seriously  interfered  with.  In  some  cases  this  irritative  hyperplasia  spe- 
cially involves  these  periarticular  fibrous  structures,  and  these,  under- 
going retraction,  produce  marked  deviations,  subluxations,  and  deformi- 
ties of  the  articulations  very  like  those  observed  in  rheumatoid  arthritis, 
although  the  osseous  components  of  the  joints  are  unaffected.  Jaccoud 
gave  to  such  cases  the  title  of  chronic  fibrous  rheumatism.*  It  is  worth 
noting  that  Jaccoud's,  Charcot's,*  and  Riuquet's*  cases  of  so-called  "chronic 
fibrous  rheumatism"  develojxjd  out  of  acute  articular  rheumatism,  while 
Besnier's  was  primarily  chronic.  In  simple  chronic  rheumatism,  if  pro- 
tmcted,  the  cartilages  also  proliferate,  lose  their  semi-transparency  and 
polish,  and  become  opaque  and  white;  they  are  often  rough  and  trav- 
erse<l  by  fissures,  and  occasionally  present  erosions ;  and  tiiese  erosions 

'  Vide  Jaccond,  Oin,  3Iid,  de  la  ChariU^  23e  Leyon,  Paris,  1867. 

'  Besnier,  Didionnaire  Knryrlnpifl,^  ete.,  t.  iv.,  p.  680  et  aeq. 

'  Du  Ehcuvi,  Artie,  ChroniquCf  Uc.y  par  Martial  Rinquet,  Tlidse,  Paris,  1879,  pp.  28-33. 
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are  either  naked  or  covered  with  a  layer  of  newly-formed  connective 
tissue,  which  may  occasionally  produce  fibrous  adhesions  between  the 
articular  surfSu^es.  Points  oi  calcification  occur  in  the  cartilages  and 
tendons  in  very  chi'onic  cases.  Instances  are  observed  in  which  the 
bones  exhibit,  to  a  slight  degree,  tlie  alterations  found  in  rheumatoid 
arthritis,  and  are  probably  transitional  between  the  two  affections.  The 
muscles  which  move  the  affected  articulations  in  severe  cases  are  often 
atrophied,  and  the  wasting  imparts  to  the  joints  an  appearance  of  con- 
rid Jable  enlargement  ^^^ 

Symptoms  and  CIourse. — Simple  chronic  articular  rheimiatism  pre- 
sents many  varieties.  In  the  milder  forms  the  patient  experiences  trifling 
or  severe  pain  in  one,  or  less  frequently  in  two  or  more,  joints,  more 
especially  in  the  knee  or  shoulder,  or  both,  attended  with  want  of  power 
in  the  member  or  with  stifiness  in  the  affected  articulation.  The  pain 
frequently  is  likewise  felt  in  the  sofl  parts,  muscular  and  tendinous,  near 
the  joints,  and  is  usually  increased  by  active  or  passive  movement ;  it  is 
not  always  accompanied  by  tenderness,  and  rarely  with  local  elevation  of 
temperature  or  swelling.  The  wearying  aching  in  the  joint  is  of  an 
abiding  character,  but  is  very  liable  to  exacerbations,  especially  at  night ; 
and  these  come  on  just  before  atmospheric  changes,  such  as  a  consider- 
able fall  of  temperature,  the  approach  of  rain,  variations  in  the  direction 
of  the  wind,  etc.,  and  they  usually  continue  as  long  as  the  weather  remains 
cold  and  wet  A  very  common  symptom  is  a  creaking  or  a  grating  which 
may  be  felt  and  heard  during  the  movements  of  the  joint. 

The  above  symptoms  may  rarely  prove  more  or  less  constant  by  night  and 
day  for  years,  but  far  more  frequently,  at  least  at  first,  they  last  an  indefi- 
nite period  and  disappear  to  recur  again  and  again,  especially  in  the  cold 
and  changeable  seasons  of  tlie  year.  Although  in  the  earlier  attacks,  and 
often  for  a  long  time,  no  alteration  of  structure  is  perceptible  in  the 
painful  joints,  yet  in  some  instances  slight  effusion  into  the  articulation 
may  be  observed  during  the  exacerbations,  or  the  capsule  and  ligaments 
may  at  length  become  slightly  thickened,  or  the  muscles  may  waste  and 
produce  an  apparent  enlargement  of  the  joint ;  and  this  prominence  of 
the  articular  surfaces  may  be  increased  by  retraction  of  tne  tendons  and 
aponeuroses — a  condition  which  causes  real  deformities  (deviations,  sub- 
luxations, etc)  of  the  articulation  and  impairs  more  or  less  its  move- 
ments.    In  very  chronic  cases  a  fibrous  ankylosis  may  be  established. 

These  last-mentioned  conditions  often  entail  great  and  long-continued 
suffering,  and  may  even  cause  some  anaemia  and  general  debility ;  but 
very  frequently  the  general  health  and  vigor  continue  good,  notwith- 
standing the  permanent  impairment  of  the  functions  of  one  or  several 
of  the  lai^  articulations,  and  the  liability  to  exacerbations  often  amount- 
ing to  attacks  of  subacute  rheumarthritis  from  changes  in  the  weather, 
fiitiguc,  or  exposure. 

Besides  the  above  varieties  may  be  mentioned  a  not  infrequent  one  con- 
sisting of  a  series  of  attacks  of  subacute  articular  rheumatism  recurriug 
at  short  intervals,  involving  the  same  joints,  and  attended  with  slight 
elevation  of  temperature,  febrile  urine,  perspiration,  and  moderate  local 
evidences  of  synovitis,  heat,  pain,  tenderness,  swelling,  and  effusion  into  the 
affected  joints.  Tliis  is  an  obstinate  variety,  and  is  often  associated  with 
rheumatic  pain  in  the  muscles  and  fibrous  tissues  of  the  affected  member. 
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Simple  chronic  articular  rheumatism^  like  tlic  acute  form,  is  most  apt 
to  affect  the  larger  articulations,  kuees,  shoulders,  etc.,  but  it  fi'equeiitly 
also  involves  the  smaller  ones  of  the  hands  and  feet.  Although  usually 
polyarticular,  it  is  prone  to  l)ecome  fixed  in  a  single  joint,  but  even  then 
it  may  attack  several  other  articulations,  anii  may  migrate  from  one  to 
another  without  damaging  any. 

The  course  of  the  disease  is  usually  one  of  deterioration  during  per- 
sistent or  recurring  attacks,  and  in  many  cases  the  intervals  of  relief 
become  shorter  and  less  marked  ;  the  joints  become  weaker  and  stifler ; 
and  although  the  pain  may  not  increase  and  the  general  health  may  not 
be  seriously  impaired,  yet  the  patients  may  contmue  for  many  years  or 
the  rest  of  their  lives  severe  sufferers,  unable  to  Avork,  and  often  hardly 
able  to  walk  even  with  the  aid  of  a  stick.  Occasionally,  after  several 
years  of  pain  and  weakness,  a  sudden  or  slow  imj)rovcnicnt  may  set  in 
and  the  patient  become  free  from  pain  and  lameness,  and  only  experience 
some  stiffness  in  the  movements  of  the  joints  after  several  hours  of  rest, 
and  slight  thickening  of  the  ligaments  and  capsule  of  one  or  more 
articulations.  The  duration  of  the  disease  is  indefinite ;  the  danger  to 
life  trifling. 

The  complications  of  simple  chronic  articular  rheumatism  are  held  by 
many,  and  esixxiially  by  those  who  regard  the  disease  as  constitutional  or 
diathetic,  to  be  tlie  same  as  those  of  the  acute  form,  and  that  they  may 
precede,  follow,  alternate,  or  occur  simultaneously  with  the  articular 
affection.  All  admit  that  they  are  observed  much  less  frequently  in  the 
former  than  in  the  latter.  Other  pathologists  either  deny  the  occurrence 
of  the  visceral  complications  (Senator,  Flint)  or  do  not  mention  them 
(Niemeyer).  It  is  not  denieu  that  cardiac  disease  may  be  found  in 
clironic  articular  rheumatism  which  has  succeeded  the  acute  form,  anil 
which  may  then  be  referred  to  the  acute  attack.  The  tissue-changes 
then  set  up  may  not  have  produced  at  the  time  the  murmurs  indicative 
of  endocarditis,  but  these  tissue-clianges  may  have  ultimately  roughenal 
the  endocardium,  puckered  a  valve,  or  shortened  its  cords,  so  that  cases 
of  clironic  articular  rheumatism  having  a  history  of  an  acute  attack 
cannot  be  safely  included  when  inquiring  into  the  influence  of  the  clironic 
form  upon  tlie  heart  or  other  internal  organ.  Attention  has  not  been 
sufficiently  given  to  ascertain  the  frequency  of  the  occurrence  of  these 
complications  in  primary  chronic  articular  rheumatism,  and  reliable 
evidence  is  not  at  hand.  It  is  not  unlikely  that  the  chronic  form  may 
slowly  develop  cardiac  changes,  as  the  acute  form  rapidly  does;  but 
when  the  advanced  age  of  the  persons  most  liable  to  chronic  rheumatism 
is  borne  in  mind,  it  must  be  admitted  that  valvular  and  arterial  lesions 
(endarteritis)  are  observed  at  such  periods  of  life  independently  of  rheu- 
matism, and  referable  to  such  causes  as  repeated  muscular  efibrt,  stniin, 
chronic  Bright's  disease,  senile  degeneration,  etc.  Somewhat  similar 
observations  are  applicable  to  the  attacks  of  asthma,  of  subacute  bron- 
chitis, of  neuralgia,  and  of  dyspepsia,  which  are  frequently  coraplaine<l 
of  by  sufferers  from  simple  chronic  rheumarthritis.  Such  affections  arc 
common  in  elderly  peojJe  in  cold  and  damp  climates;  they  may  be  mere 
complications  rather  than  manifestations  of  rheumatism,  or  outcomes  of 
the  confinement  and  its  attendant  evils  incident  to  chronic  articular 
rheumatism,  as  is  probably  the  relationship  of  the  dyspepsia.     There  is 


CHRONIC  AJiTICUJLciR  RHEUMATISM  73 

no  doubt  of  the  frequent  coexistence  of  muscular  rheumatism  with  tliis 
variety. 

Diagnosis. — Simple  chronic  articular  rheumatism  may  be  confounded 
with  rheumatoid  arthritis^  with  the  articular  affections  of  locomotor 
ataxia  and  other  spinal  diseases,  with  chronic  articular  gout,  with  syph- 
ilitic and  with  strumous  disease  of  the  joints.  The  reader  may  consult 
the  observations  made  on  four  of  these  affections  in  connection  with  tlie 
diagnosis  of  rheumatoid  arthritis.  A  few  additional  remarks  arc  called 
for  in  distinguishing  chronic  articular  rheumatism  from  chronic  articular 
gout,  which  is  often  a  very  diflScult  problem.  Both  are  apt  to  be  asym- 
metrical in  distribution,  to  have  paroxysmal  exacerbations,  to  recur  fre- 
quently without  damaging  the  articulations,  to  have  been  preceded  by  acute 
attacks  of  their  respective  affections,  and  to  be  uncomplicated  by  endo- 
or  jiericarditis.  But  chronic  rheumarthritis  has  no  special  tendency  to 
attack  the  great  toe ;  it  is  more  persistent  than  gouty  arthritis ;  it  does 
not,  even  when  of  long  standing,  produce  the  peculiar  deformities  of  the 
articulations  or  the  visible  chalk-like  deposits  in  the  ears  or  fingers 
observed  in  chronic  gout.  The  etiology  of  the  two  diseases  is  dissimilar. 
There  is  no  special  liability  to  interstitial  nephritis  in  articular  rheuma- 
tism, nor  is  mute  of  soda  present  in  the  blood  in  that  disease. 

In  chronic  strumous  or  tubercular  disease  of  a  joint  the  youth,  the 
personal  and  family  history,  and  sometimes  the  evident  defective  nutri- 
tion, of  the  patient ;  the  moderate  degree  of  local  pdin  compared  with 
the  considerable  progressive  and  uniform  enlargement  of  the  joint ;  the 
evident  marked  thickening  of  the  synovial  membrane,  either  early  or 
late  according  as  the  disease  has  originated  in  the  synovial  membrane  or 
in  the  bones;  the  continuous  course,  without  marked  remissions  or 
exacerbations,  of  the  disease ;  the  rarity  with  which  more  than  one  joint 
is  affected ;  and  the  tendency  to  suppuration,  ulceration,  marked  deform- 
ity, and  final  destruction  of  the  joint, — will  prevent  the  disease  from  being 
mistaken  for  chronic  rheumatism. 

The  PROGNOSIS  in  simple  chronic  rheumarthritis  is  unfavorable  as 
regards  complete  recovery,  and  it  is  chiefly  while  comparatively  recent, 
and  when  tlie  sufferer  can  be  removed  from  the  conditions  productive  of 
the  disease,  that  permanent  improvement,  and  sometimes  cure,  may  be 
expected.  As  a  rule,  the  disease  once  established  recurs.  It  does  not, 
however,  endanger  life. 

Treatment. — All  are  agreed  that  hygienic  treatment  constitutes  an 
essential,  if  not  the  most  valuable,  part  of  the  curative  and  palliative 
management  of  chronic  rheumarthritis.  A  dry  and  uniform  climate  is 
the  most  suitable,  and  there  is  much  evidence  in  favor  of  a  diy  and  warm 
rather  than  a  dry  and  cold  climate.  Protection  of  the  body  against  cold 
and  damp  by  means  of  flannel  next  the  skin,  sufficient  clothing,  residence 
in  dry  and  warm  houses,  etc.,  is  of  prime  importance.  In  tact,  all  the 
known  or  suspected  causes  of  the  disease  should  be  as  far  as  possible 
removed* 

The  direct  treatment  of  the  disease  resolves  itself  into  ^neral  and 
local,  and  is  essentially  the  same  as  that  recommended  for  rheumatoid 
arthritis,  to  which  subject  the  reader  is  referred.  A  few  observations 
only  need  be  made  here.  Although,  like  everything  else  in  chronic 
rheumarthritis,  it  often  fails,  no  single  remedy  has  in  the  writer's  expo- 
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rienoe  afforded  so  much  relief  to  the  pain  and  stifihess  of  the  joints  as  the 
sodium  salicylate ;  and  he  cites  with  pleasure  the  confirmatory  testimony 
of  J.  T.  Eskridge  of  Philadelphia/  of  whose  28  cases  76  per  cent. 
were  decidedly  benefited.     Jacob  of  Leeds  also  reports  some  benefit  in 

75  per  cent,  out  of  87  cases  treated  by  the  same  agent.*  It  must  be  given 
in  full  doses,  and  bo  persevered  with.  Salicylate  of  quinia  should  be 
tried  if  there  be  much  debility  or  if  the  sodium  salt  fail.  Propylamine 
or  trimethylamine  is  deserving  of  further  trial  in  this  disease.  From 
100  to  200  grains  are  given  in  the  day  in  peppermint-water.  Iodide  of 
potassium,  ^d-liver  oil,  arsenic,  iodide  of  iron,  and  quinia  are  all  and 
several  remedies  from  which  more  or  less  benefit  is  derived  in  chronic 
articular  rheumatism.  The  combination  of  iodide  of  potassium  with 
guiaiac  resin — gr.  ij-iij  of  each  three  times  a  day  in  syrup  and  cinnamon- 
water-^-Ls  sometimes  very  useful.  The  writer  has  no  experience  of  the 
bromide  of  litliium  (Bartholow).  When  the  skin  is  habitually  dry  and 
harsh  a  dose  of  pilocarpine  every  other  night  for  a  few  times  will  often 
prove  very  useful. 

Cod-liver  oil,  iron,  quinia,  ete.,  the  various  forms  of  baths  and  min- 
eral waters,  electricity,  and  the  several  local  measures  recommended  for 
the  treatment  of  rheumatoid  ailhritis,  are  all  occasionally  very  useful  in, 
and  coustitute  the  appropriate  treatment  of,  simple  chronic  articular 
rheumatism.  The  dietetic  management  of  the  two  affections  should  be 
the  same. 


Muscular  Bheumatism. 

Synonyms. — ^Myalgia  rhcumatica  or  myopathia;   Fr.   Eheumatisme 
musculaire;  Ger.  Sluskelrheumatismus. 

Definition. — ^The  affections  included  under  this  term  are  certain 
painful  disorders  of  fibro-muscular  structures.  They  are  commonly  found 
m  persons  the  subjects  of  the  rheumatic  diathesis,  and  are  characterized 
by  paiu  and  oflen  spasm,  and  sometimes  a  slight  degree  of  fever.  No 
doubt  as  our  knowledge  increases  so  many  attacks  connected  with  painful 
states  of  muscles  and  fasciae  are  eliminated  from  the  somewhat  uncertain 
group  of  muscular  rheumatism.  True  inflammation  is  not  believed  to 
exist,  and  pathological  investigation  has  rarely  shown  any  morbid  changes 
in  the  affected  parts.  The  symptoms,  therefore,  have  been  attributed  to 
some  temporary  hyperemia,  slight  serous  exudation,  or  neuralgic  state  of 
the  sensory  nerve-filaments.  The  strongest  support  is  given  to  this  state- 
ment from  the  absence  of  any  marked  tenderness  in  such  affected  muscles 
as  can  be  sufficiently  examined.  In  certain  cases,  undistinguishable 
clinically,  it  is  quite  probable  that  a  iwriarthritis  is  in  reality  the  principal 
factor  in  the  case.  In  others,  again,  a  subacute  rheumatism  affecting  a 
joint  seems  to  spread  to  the  adjoining  tendinous  sheaths,  and  thus  sec 
ondarily  to  attack  the  muscles  tliemselvcs,  the  affection  of  which  may 
ultimately  remain  the  only  condition  present. 

Etiology. — Muscular  rheumatism  is  a  very  common  affection.     All 
ages  are  liable  to  its  occurrence,  but  the  part  affected  varies  with  the  tirae 

*  PhilcL.   Med,  Times,  toL  ix.  pp.  76-77,  1878,  and  The  Medical  BulUlin,  Phila.,  July, 
1879,  pp.  44-48.  «  BrU,  MecL  Jour.,  ii.,  1879,  171. 
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of  life,  children  and  young  adults  being  much  more  subjixH.  to  torticollis, 
and  older  persons  to  lumbago  and  general  rheumatism  of  tlie  limbs. 
Amongst  hospital  patients  tlie  disease  ])revails  more  amongst  men  than 
women,  owing  doubtless  to  the  greater  exposure  of  the  former  to  the 
cold ;  but  amongst  otlier  classes  tlie  same  difference  is  not  seen.  It  is 
observed  in  all  countries,  but  according  to  some  writers  it  is  unusually 
frequent  in  tropical  climates,  although  tliere  acute  rheumatism  is  very 
imcommon.  The  causes  of  muscular  rheumatism  are  mainly  exposure  to 
cold  and  strain  or  fatigue  of  muscles.  If  these  two  conditions  coexist — 
e.  g.  standing  in  a  draught  of  cold  air  or  lying  on  the  ground  when 
fatigued — ^the  chances  of  the  afTection  coming  are  greatly  enhanced. 
Strain,  a  twist  of  the  body,  or  a  false  step  can  actively  start  an  attack  of 
this  kind,  and  by  the  sufferers  themselves  it  is  constantly  attributed  to 
this  cause.  The  part  played  by  this  element  is  difficult  to  determine,  a 
very  slight  strain  being  oflen  followed  by  great  pain  and  distress  from 
the  subsequent  rheumatic  affection.  Some  individuals  are  specially  prone 
to  attacks,  the  slightest  current  of  air,  change  of  clothing,  etc.  being  suf- 
ficient to  determine  its  occurrence.  These  persons  are  often  found  to 
have  suffered  from  rheumatism  in  some  other  form,  and  thus  in  them  we 
must  consider  that  the  rheumatic  diathesis  furnishes  the  reason  for  their 
unusual  susceptibility.  It  only  remains  to  mention  the  fact  that  a  dispo- 
sition to  gout  seems  to  favor  the  development  of  muscular  rheumatism. 
In  gouty  families,  therefore,  it  has  been  observed  to  be  common. 

Symptoms. — In  all  cases  pain  is  the  prominent,  and  in  many  cases  the 
only,  symptom  present.  In  all  except  the  more  aggravated  attacks  pain 
is  felt  only  when  the  affected  part  is  disturbed.  In  such  when  complete 
rest  or  fixed  immobility  is  maintained  tliere  is  comfort,  or  at  most  a 
somewhat  dull,  uneasy  sensation,  but  when  any  contraction  of  the 
muscles  in  question  is  produced,  whether  voluntary  or  otherwise,  severe 
often  excruciatuig  pain  is  at  once  experienced,  often  giving  rise  to  a 
sudden  cry  or  causing  the  features  to  be  contracted  in  a  grimace.  The 
suffering  ceases  almost  at  once  when  the  muscular  contraction  is  relaxed. 
In  more  aggravated  attacks  tlie  pain  is  more  severe,  and  besides  persists, 
though  to  a  less  degree,  even  when  there  is  no  contraction.  In  rare  cases 
when  tlie  maximum  degree  has  been  attained  there  is  continuous  pain, 
hut  the  affected  muscles  are  persistently  maintained  in  a  relaxed  condition 
by  means  of  true  spasm  in  the  surrounding  muscles.  Slow  passive 
movement  affects  the  subject  of  muscular  rheumatism,  and  may  often  be 
accomplished  with  a  little  management  without  causing  pain.  If,  at  the 
same  time,  these  muscles  be  handled  by  pinching  and  slight  pressure,  it 
will  be  found  that  they  are  very  sensitive  to  the  touch.  When  some 
tenderness  does  exist,  it  is  slight  and  is  not  located  in  the  district  of  the 
lower  nerve-trunks.  Pressure  even  sometimes  allays  pain.  The  constant 
effort  to  avoid  pain  gives  rise  to  a  feeling  and  appearance  of  stiffness,  and 
thus  chanicteristic  attitudes  and  positions  of  the  head,  trunk,  or  limbs 
are  voluntarily  and  persistently  maintained.  There  is  no  spasm  of  the 
affected  muscles ;  the  distortion  is  the  result  of  stiff  contraction  of  the 
associated  muscles,  which  thus  forcibly  fix  the  faulty  one  and  hold  it  in 
a  state  of  relaxation.  Cramp  or  spasmodic  contraction  of  a  single 
niu<v;le  of  a  painful  character  does,  however,  sometimes  occur  in  rheu- 
matic subjects,  and  much  resembles  the  condition  above  described.     In 
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the  same  persons  also  muscular  rheumatism  may  occur  in  a  much  more 
fugitive  or  erratic  form,  fre<iuently  being  uothing  more  than  a  slightly 

Eamful  condition  of  some  group  of  muscles  which  have  in  some  way 
ecu  ex{K)sed  to  cold.  Tliis  may  last  but  a  short  time,  and  either  spon- 
taneously disappear  or  be  readily  removed  by  exercise  or  friction.  Mus- 
cular rheumatism  is  generally  confined  to  one  nmscle  or  a  single  group 
of  muscles.  Those  most  liable  to  it  are  tlie  very  suixirficial  and  those 
easily  exposed  to  cold  (e.  g,  the  deltoid  and  trapezius),  powerful  muscles 
often  subjected  to  violent  strain  [e.g.  the  lumbar  muscles),  and  those 
aiding  in  the  formation  of  the  parietes  of  the  great  cavities. 

This  affection  very  commonly  exists  without  any  constitutional  dis- 
turbances, but  sometimes  there  are  present  the  symptoms  of  pyrexia — 
slight  elevation  of  temi)erature  and  temporary  disorder  of  the  digestive 
oi^ns — loss  of  apjKtite,  constipation,  and  general  malaise. 

The  acute  forms  generally  last  but  a  few  days,  terminating  by  gradual 
subsidence  and  final  disappearance  of  the  pain.  The  fugitive  kind, 
already  alluded  to,  may,  however,  be  present  more  or  less  during 
several  weeks. 

Diagnosis. — Errors  of  diagnosis  between  muscular  rheumatism  and  a 
vmety  of  other  disorders  are  common.  laymen  especially  are  only  too 
apt  to  attribute  pain  felt  in  muscles  at  once  to  rheumatism  of  these 
muscles — ^a  term  which  is  badly  abused.  Some  of  these  errors  are  of  no 
great  interest,  but  others  are  of  the  highest  importance,  for  they  may 
cause  the  onset  of  a  serious  disease  to  be  overlookal.  The  principal 
affections  to  be  borne  in  mind  with  reference  to  diagnosis  are  the  follow- 
ing :  organic  diseases  of  the  spinal  cord  (notably  tabes  dorsalis),  causing 
peripheral  pains  as  an  early  symptom  ;  functional  disorder  of  the  same 
part,  as  hysteria  or  spinal  irritation ;  intra-thoracic  inflammation ;  the 
onset  of  an  exanthem ;  the  pains  i)roduced  by  the  chronic  poisoning  of 
lead  and  mercury;  neuralgia;  painful  6i)asm  of  muscle  from  deep-seated 
inflammation  or  suppuration.  It  is  sufficient  to  indicate  these  various 
sources  of  fallacy,  which,  if  remembered,  can  generally  be  guarded 
against  by  a  consideration  of  the  8i)ecial  features  characteristic  of  each 
one. 

Treatment. — ^The  indications  for  the  treatment  are  mainly  two — viz. 
to  relieve  the  ]min  and  to  counteract  the  diathetic  condition  generally 
present.     The  relief  of  the  j>ain  is  accomplished  in  various  ways,  accord- 
ing to  the  seat  of  the  trouble.     In  severe  cases  it  is  proj)er  to  resort  to 
the  hypodermic  use  of  morj)hia,  to  which  may  be  advantageously  added 
some  atropia.     When  the  pain  is  seated  in  large  muscles,  the  injection 
will  produce  better  results  if  thrown  not  merely  under  the  skin,  but  into 
the  substance  of  the  muscle.     Sometimes  perfect  rest  in  bed  is  necessary 
to  secure  the  required  immobility;  in  other  cases  this  can  better  be 
secured  by  plaster  or  firm  bandages.     Soothing  anodynes  are  extremely 
useful  locally,  and  counter-irritants  also  may  be  used  with  benefit.     Lini- 
ments give  us  a  convenient  form  of  application.     The  best  are  those 
containing  a  considerable  proportion  of  chloroform  with  either  aconite  or 
belladonna,  or  both.    The  repeated  application  of  tincture  of  iodine  ofVen 
gives  great  relief.     Galvanism  sometimes   proves  a  rapid   cure.     Con- 
tinuous heat  is  nearly  always  grateful,  and  may  be  applied  either  in  the 
dry  form  or  by  means  of  soft  warm  linseed  i)oultices  with  or  without  a 
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percentage  of  mustard.  "When  these  are  discontinued,  care  should  be 
taken  to  protect  the  aftectal  muscles  from  cold  by  keeping  them  enveloped 
in  flannel  or  woollen  coverings. 

Whilst  these  local  measures  are  being  adoptwl  the  constitutional  dis- 
order should  also  receive  attention.  A  diaphoretic  action  should  be  set 
up.  For  this  purpose  the  hot-air  or  Turkish  bath  at  the  outset  would 
Sfccm  to  be  sometimes  really  abortive.  Of  medicinal  means  amongst  the 
most  reliable  are  liquor  ammonii  aoetatis  and  Dover's  powder.  Pilo- 
cirpine  occasionally  proves  useful.  The  fixed  alkaline  salts  are  also 
sometimes  beneficial,  such  as  the  acetate  and  citrate  of  potassium  and,  at 
a  later  stage,  the  iodide  of  potassium.  In  a  certain  number  of  cases  of 
muscular  rheumatism  the  sodium  salicylate  acts  promptly  and  well. 
This  drug  will  succeed  well  in  proportion  as  the  evidence  of  the  rheu- 
matic constitution  is  well  marked,  as  shown  by  the  tendency  on  other 
occasions  to  attacks  of  acute  articular  rheumatism. 

Persons  who  are  subject  to  muscular  rheumatism  should  be  made  to 
wear  warm  clothing,  avoid  draughts,  guard  against  strains  and  twists, 
and  in  other  respects  to  be  careful  of  their  general  hygiene.  Obstinately 
recurring  cases  will  very  often  receive  benefit  from  a  visit  to  some  of  the 
natural  springs  known  to  possess  antirheumatic  qualities. 

The  chief  varieties  of  muscular  rheumatism,  aivided  according  to  the 
locality  aflFccted,  require  some  separate  description. 

1.  Lumbago,  or  myalgia  lumbalis,  is  that  common  form  which  attacks 
the  lumbar  muscles  and  the  strong  aponeurotic  structures  in  connection 
witli  these.  It  is  more  frequently  than  any  other  form  attributed  to 
some  eflTort  of  lifting  or  sudden  twist  of  the  trunk,  but  in  many  cases  it 
owes  its  origin  directly  to  exposure  to  cold.  The  pain  comes  on  suddenly 
and  renders  the  person  helpless,  the  body,  if  he  is  able  to  go  about,  being 
held  stiffly  to  prevent  any  movement  or  bending;  if  severe,  he  is 
absolutely  conii)Qlled  to  observe  complete  rest  in  bed.  The  muscles, 
when  liandled,  appear  slightly  sore,  but  no  local  point  of  acute  ten- 
derness can  be  found.  This  fact,  with  the  characteristic  shrinking 
fnini  any  movement,  distinguishes  lumbago  from  neuralgia  and  from 
abscess.  Pain  in  the  loins,  more  or  less  severe,  is  such  a  frequent 
accompaniment  of  disorder  of  several  organs  and  parts  that  careful 
examination  should  always  be  instituted  lest  some  serious  organic 
disease  with  lumbar  pain  as  a  sym])tom  be  mistaken  for  a  simple  lum- 
bago. The  most  important  of  these  are  perinephritis,  lumbar  abscess, 
spinal  disease,  abdominal  abscess,  and  disease  of  the  rectimi  and  uterus. 

2.  Pleurodynia,  myalgia  pectoralis  or  intercostalis.  Here  the  affected 
muscles  are  the  intercostals,  and  in  some  cases  the  pectorals  as  well. 
S{iasmodic  pain  is  felt  in  one  or  other  side  of  the  chest,  and  is  especially 
aggravated  by  the  movements  of  respiration ;  it  is  rendered  intense  by 
the  efforts  of  coughing  or  sneezing.  Pleurodynia  may  be  confounded 
with  pleurisy,  the  distinguisliing  features  being  tlie  absence  of  fever  and 
the  friction  sound  of  pleurisy.  Intercostal  neuralgia  is  sometimes  with 
dii&culty  known  from  pleurodynia,  but  in  the  former  the  pain  is  more 
circumscribed,  more  paroxysmal,  and  more  easily  aggravated  by  pressure 
than  in  pleurodynia,  and  when  severe  there  are  tender  ]>oints  in  the 
coarse  of  the  nerve  a  little  outside  of  the  middle  line  ])osteriorly  (dorsal 
point)  and  anteriorly  (sternal  point).     Now  and  then  the  hypersesthetic 
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areas  lxxx)me  anscsthctic,  and  even  patches  of  herpes  may  form  in  tlie 
course  of  the  nerve,  when  doubt  can  no  longer  remain.  From  perios- 
titis of  a  rib  pleurodynia  may  be  known  by  the  fact  that  in  the  one  tlie 
tenderness  is  marked  in  the  intercostal  space,  and  in  the  other  in  the  rib 
itself.  Pleurodynia  is  a  frequent  accompaniment  of  thoracic  affections, 
causing  cough,  the  frequent  jxiroxysms  of  coughing  tending  to  induce  a 
|>ainfuT  state  of  the  overworked  muscles.  The  pain,  which  may  be  very 
great,  can  often  be  controlled  by  fixing  the  cliest  with  imbricated  plaster 
or  a  firm  bandage.  Dry  cups  sometimes  answer  very  well;  if  more 
active  measures  are  necessary,  then  hypodermic  injections  of  morphia 
must  be  resorted  to. 

3.  Torticollis,  myalgia  cervicalis,  stiff  neck  or  wry  neck,  caput  obstipum. 
This  term  includes  tliose  cases  of  rheumatic  idiopathic  affection  of  one  or 
more  of  the  muscles  of  the  side  and  nape  of  the  neck,  which  fixes  the 
head  firmly  in  the  median  line  or  else  in  a  twisted  fashion,  with  the  face 
turned  toward  the  sound  side.  The  disease  can  be  recognized  at  a  glance 
by  the  peculiar  manner  in  which  a  person  will  turn  his  whole  body  round 
instead  of  rotating  his  head  alone.  It  is  much  more  common  in  children 
than  in  adults.  The  sterno-mastoid  is  the  muscle  chiefly  affected,  but  any 
of  the  muscles  of  the  neck  may  become  rheumatic  in  the  same  way,  and 
frequently  several  of  them  suffer  at  the  same  time.  The  most  important 
point  at  the  outset  of  an  attack  of  wry  neck  is  to  determine  whether  we 
nave  to  do  with  a  true  rheumatic  (idioi)athic)  disorder,  or  whether  the 
muscular  stiffness  is  secondary  to  some  spinal  or  vertebral  lesion.  The 
diagnosis  is  usually  founded  upon  the  suddenness  of  the  onset,  the  absence 
of  other  symptoms  of  nerve  disease,  and  the  rapid  course  of  the  case,  ter- 
minating in  a  cure  in  a  few  days.  There  is  nothing  special  in  the  treat- 
ment of  torticollis  beyond  what  has  been  already  said  under  the  general 
heading. 

Other  forms  of  muscular  rheumatism  which  have  received  special  names 
and  have  been  separately  described  are  tlie  following :  myalgia  scapularis 
or  omalgia,  when  the  surroundings  of  the  shoulder  are  affected ;  myalgia 
cephalica  or  cephalodynia,  an  affection  of  the  occipito-frontalis ;  and  ab- 
dominal rheumatism,  when  the  external  muscles  of  the  abdomen  are 
involved. 


Rheumatoid  Arthritis. 

SYNONY^rs. — Nodosity  of  the  joints  (Haygarth) ;  Chronic  rheumatic 
arthritis,  or  rheumatic  gout  (Adams) ;  Arthritis,  rheumatismo  supervenieiis 
(Musgrove);  Groutte  asth6nique  primitive;  Arthritis  pauperum;  A.  sicca; 
Usure  dcs  cartilages  articulaires  (Cruveilhier) ;  Arthrite  chronicjue  (Lute^ ; 
Progressive  chronic  articular  rheumatism ;  General  and  parbal  chronic 
osteo-arthritis ;  *  Artliritis  deformans. 

Neither  my  space  nor  time  will  permit  of  a  history  of  this  disease ;  it 
must  suffice  to  say  that  Sydenham  in  1766-69  appears  to  have  first  terse- 
ly described  it  and  distinguished  it  from  gout;  that  in  1800,  Landr6- 
Beauvais  in  his  inaugural  thesis  made  some  observations  upon  the  disease 
under  the  title  of  primary  asthenic  gout;  that  in  1804,  Heberden,  and 

^  Komendature  of  Dueases  R,  C,  Phy^kiam^  London. 
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more  especially  Haygartli,  in  1805,  pointed  out  some  of  the  more  striking 
clinical  features  of  this  disease,  and  distinguished  it  from  both  gout  ana 
clironio  rheumatism  under  the  title  nodosity  of  the  joints.  The  latter 
author,  in  the  work  mentioned,  claims  to  have  written  a  paper  upon  the 
sabieet  twenty-six  years  previously,  although  it  was  not  publishal ;  and 
to  him  belongs  the  merit  of  having  so  described  the  disease  as  to  have 
given  it  a  place  in  nosology.  Incidentxd  allusions  were  made  to  the 
affection  in  1813  by  Chomel,  in  1818  by  Brodie,  and  by  Aston-Key 
in  1835 ;  in  1833,  Lobstcin,  and  about  the  same  time  Cruveilhier,  pointed 
out  some  of  the  more  striking  characters  of  the  morbid  anatomy  of  the 
afiectioQ.  But  it  is  to  Adams  of  Dublin  that  we  are  indebted  for  the 
most  complete  account  of  the  anatomy  and  of  many  of  the  clinical  features 
of  the  disease — first  in  a  paper  read  before  the  British  Association  in 
1836,  next  in  his  article  on  '*  The  Abnormal  Conditions  of  the  Elbow, 
Hand,  Hip,  etc.,''*  and  finally  in  his  able  monogram  "On  Eheumatic 
Gout"  in  1857.  The  contributions  to  this  subject  since  that  date  have 
been  very  numerous  as  well  as  valuable  from  the  leading  countries  of 
Europe,  and  I  must  not  here  attempt  to  assign  to  each  investigator  his 
proper  portion  of  the  work. 

It  may  be  here  remarked  that  Landr6-Bcauvais  and  Haygarth  described 
more  particularly  that  form  of  the  disease  which,  beginning  in  the  small 
joints  of  the  extremities,  tends  to  extend  to  the  larger  joints  in  a  cen- 
tripetal way,  and  to  involve  many  of  them — ^peculiarities  which  have 
given  rise  to  the  epithets  progressive  polyarticular  chronic  rheumatism, 
peripheral  arthritis  deformans,  and  which  is  the  form  of  the  disease  usu- 
ally described  by  physicians  as  rheumatic  gout,  rheumatoid  arthritis, 
nodular  rheumatism,  and  by  the  other  names  just  mentioned.  On  the  other 
hand,  Key,  CoUes,  Adams  in  his  earlier  paper,  and  R.  W.  Smith  described 
the  disease  as  it  affects  the  larger  joints,  hip,  shoulder,  or  knee,  to  one 
or  two  only  of  which  it  may  be  confined ;  and  as  this  variety  is  frequent- 
ly observed  in  elderly  persons,  and  in  them  often  involves  the  hip,  it  is 
often  spoken  of  as  senile  arthritis,  malum  senile  artiailonim,  morbus  coxe 
senilis,  mono-articular  arthritis  deformans,  partial  chronic  rheumatism, 
and  has  been  described  by  surgeons  rather  than  by  physicians.  However, 
even  when  beginning  in  the  hip  or  shoulder,  the  disease  is  apt  to  involve 
several  of  the  intervertebral  articulations,  and  not  unfrequently  to  extend 
to  other  joints  than  the  one  first  affected,  and  even  to  the  peripheral  joints. 
Its  progressive  and  general  nature  is  thus  evidenced,  whether  it  invade 
from  the  beginning  a  single  laree  joint  or  several  symmetrical  small 
articulations.  Finally,  on  this  topic  Charcot  has  insisted  that  Heberden's 
nodi  digitorum  contributes  a  special  form  of  the  disease  under  considera- 
tion, and  proposes  to  call  it  Heberden's  rheumatism  or  nodosities.* 

Rheumatoid  arthritis  presents  the  clinical  varieties  or  groupings  of  phe- 
nomena just  mentioned,  at  times  quite  distinctly  appreciable  from  one 
another,  but  sometimes  more  or  less  blended,  yet  even  then  manifesting 
in  their  periods  of  invasion  and  early  stages  an  adhesion  to  all  of  these 
typical  groupings.  Charcot  has  especially  dwelt  upon  these:  1st,  the 
general  or  polyarticular  and  progressive  form ;  2d,  the  partial  or  oligo- 
or  mono-articular  form;  3d,  HelDerden's  nodosities. 

*  Todd'8  Cyd(yp,  cf  AncU.  and  Phys.  (1836-39). 
'  Lectures  an  Senile  Dueaaee,  Byd,  ed.,  1881,  p.  137. 
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1st.  The  symptoms  and  clinical  history  of  general  or  polyarticular  and 
progressive  rheumatoid  arthritis.  This  is  the  most  common  form  of  so- 
called  clironio  rheumatic  arthritis,  the  classical  rheumatic  gout,  or  rhcu- 
matisme  noueux,  and  it  may  declare  itself,  as  Garrod  and  Fuller  pointed 
out,  very  rarely  in  an  active  or  acute  form,  or,  as  it  usually  does,  in  a 
chronic  and  insidious  form. 

The  acute  form  of  rheumatoid  arthritis  closely  resembles  the  milder 
varieties  of  acute  articular  rheumatism  or  the  best  marked  examples  of  the 
subacute  form  of  that  disease.     But  it  presents  the  following  particulars, 
by  which  it  may  generally  perhaps,  but  not  always,  be  distinguished : 
while  the  temperature,  the  thirst,  the  furring  of  the  tongue,  the  frequency 
of  the  pulse,  the  articular  pains  and  tenderness,  etc.,  are  lass  developed 
than  in  acute  articular  rheumatism,  there  is  wanting  the  profuse  and  con- 
tinued perspiration,  the  eirly  involvement  of  the  eudo-  or  pericardium  in 
the  inflammation,  and  the  prompt  prostration  of  the  strength  so  commonly 
witnessed  in  tliat  disease.     On  the  other  hand,  while  the  rheumatoid 
affection    may  involve    the   larger  joints — knees,   ankles,   elbows,   and 
wrists — it  almost  certainly  implicates  the  smaller  joints  of  the  fingers, 
and  often  of  the  toes.     There  is  apt  to  be  greater  effusion  into  the  syno- 
vial capsules  (McLeod's  capsular  rheumatism)  and  into  the  synovial 
sheaths  and  bursse  about  the  affected  joints  tnau  in  ordinary  acute  or 
subacute  rheumatism ;  further,  the  inflammation  does  not  migrate  from 
joint  to  joint,  but  obstinately  persists  in  several  of  them,  and  more  espe- 
cially in  the  wrist  and  in  the  metacarpo-phalangcal  joints  of  the  index 
and  middle  finger,  perhaps  aLso  in  the  ankles  and  in  the  metatarso-pha- 
langeal  articulation  of  the  great  toe.     Instead  of  disappearing  in  four  to 
six  weeks,  the  articular  inflammation  continues,  although  the  pain  may 
abate  very  much,  and  the  capsules  of  the  joints  continue  swollen  and 
rather  tense.     The  muscles  of  the  extremities  waste,  and  are  the  seat  of 
painful  reflex  spasms  which  interfere  with  the  movements  of  the  joints ; 
and  although  the  patient  is  capable  of  moving  about,  and  is  free  from 
all  febrile  disturbance,  one  or  several  of  his  joints  remain  permanently 
swollen,  painful,  and  crij^pled.     Perfect  restoration  of  all  the  affected 
joints  seldom  if  ever  occurs.     In  common  with  other  observers,  I  have 
met  with  this  acute  form  most  frequently  in  young  women  twenty  to 
thirty  years  of  age — several  times  in  connection  with  recent  delivery  or 
rapid  child-bearing,  or  lactation ;  once  after  what  was  regarded  by  the 
medical  attendant  as  an  attack  of  acute  rheumatism  occurring  not  long 
after  labor.     It  has  been  observed  in  children,  and  is  not  uncommon 
after  forty.     These  patients   usually  suffer   in   their  general  health — 
become  weak,  pale,  depressed  in  spirits,  and  lose  flesh.     In  several  causes 
of  this  form  marked  intervals  of  improvement  have  occurred ;  the  local 
disease  has  ceased  to  progress,  and  tolerable  comfort  has  been  experienced, 
perhaps,  till  pregnancy,  delivery,  or  lactation  again  determined  a  fresh 
outbreak  of  the  disease.     Sometimes,  however,  this  acute  form  steadily 
advances,  and  in  a  year  or  two  establishes  changes  in  the  cartilaginouis 
and  osseous  structure  of  the  affected  joints.     Such  a  case  I  met  in  a  lady 
of  twenty-one  who  had  had  a  good  deal  of  anxiety  as  a  mathematical 
teacher,  and  whose  illness  set  in  during  vacation  while  at  the  seaside. 
It  proved  obstinately  progressive  for  several  years,  until  several  of  the 
larger  joints,  as  well  as  the  smaller,  were  badly  crippled. 
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The  primaiy  chronic  form  is  much  the  more  frequent,  although 
between  it  and  the  acute  variety  there  are  many  intermediate  grades. 
For  weeks  or  montlis  the  patient  may  experience  numbness  or  formica- 
tion and  rheumatic  pains  in  the  limbs,  perhaps  with  a  sense  of  stiflP- 
ness  in  the  joints,  especially  felt  after  rest  or  the  day  after  unusual 
&tigue.  Then  one  or  more  joints — ^most  frequently  the  metacarpo- 
phalangeal of  the  fingers — ^become  painful,  swollen,  tender  when  touched, 
and  inordinately  hot ;  these  symptoms  may  subside  under  rest  or  treat- 
ment, and  after  weeks  or  months  recur,  either  without  known  cause  or 
from  exposure,  fatigue,  or  some  impairment  of  the  health.  Usually,  the 
original  joint  is  again  aifected,  but  frequently  one  or  two  more  of  the 
same  on  the  other  hand  suffer  likewise.  More  or  less  complete  remissions 
of  the  pain  and  local  inflammation  now  tend  to  take  place  from  time  to 
time  and  alternate  with  exacerbations  or  fresh  attacks  of  the  local  dis- 
turbance, and  the  disease  extends,  as  it  were,  oentripetally  and  more  or 
less  symmetrically  to  the  wrists,  then  to  the  elbows,  and  then  to  the 
shoulders,  or  from  the  toes  to  the  ankles  and  thence  to  the  knees — 
although  there  is  no  invariable  sequence  of  this  kind — ^and  next  to  the 
hands ;  the  knees  are  specially  liable  to  invasion.  Of  Haygarth's  34 
cases,  in  2  the  knees  alone  suffered,  and  "  in  all  or  nearly  all  the  rest  the 
hands,  chiefly  the  fingers,  were  probably  affected.''  In  Charcot's  45 
cases  the  d^but  took  place  in  the  small  joints  of  the  hands  and  feet  29 
times;  in  the  hands,  feet,  and  one  large  articulation,  7  times;  in  one 
large  joint,  and  later  in  the  fingers,  9  times.  Even  in  this  primary 
chronic  form  there  is  usually  in  the  earlier  stages  some  effusion  into  the 
joints ;  the  soft  parts  of  the  articulation  are  thickened  and  swollen ; 
obscure  fluctuation  in  the  smaller  and  very  distinct  fluctuation  in  the 
larger  joints  may  be  felt.  The  pain  may  be  severe,  especially  at  night, 
and  during  the  exacerbations  of  the  disease  it  varies  greatly  in  its  d^ree 
and  persistency.  The  position  and  shape  of  the  joints  are  altered,  partly 
by  spasmodic  retraction  of  the  muscles,  and  more  or  less  by  the  effusion 
into  the  capsules  and  adjacent  bursas  and  sheaths,  and  the  thickening  of 
the  soft  parts  covering  the  articulations.  As  the  disease  progresses 
further  deformities  ensue  from  the  growth  of  new  bone  around  the  heads 
of  the  bones,  the  absorption  of  the  articular  cartilage,  the  development 
of  masses  of  cartilage  in  the  hypertrophied  synovial  processes  and 
beneath  the  synovial  membrane  at  the  margin  of  the  bones ;  the  relaxa- 
tion of  the  articular  ligaments ;  and  the  displacements  and  subluxations 
of  the  unshapely  bones  composing  the  joint.  The  great  wasting  of  the 
muscles  of  the  member  affected  has  some  share  in  producing  its  unnatural 
appearance.  In  the  advanced  stage  there  is  more  or  less  abiding  pain, 
soreness,  and  stiflftiess  in  the  affected  articulations,  violent  cramps  are 
experienced  in  the  course  of  the  adjacent  muscles,  and  pains  either  along 
the  nerves  or  vaguely  down  the  limbs.  Crackings  or  creakings  are 
to  be  heard,  and  grating  is  to  be  felt  during  the  movements  of  the  joints; 
these  movements  Decome  more  and  more  restricted,  so  that  an  immobility 
almost  equal  to  that  of  true  bony  ankylosis  is  established,  this  result 
seldom  occurring  except  amongst  the  carpal,  tarsal,  tibio-tarsal,  and  the  ver- 
tebral articulations.  Interlocking  of  the  osteophites  formed  on  and  around 
the  articular  surfeces,  and  in  otlier  cases  union  of  these  surfaces  by  the  inter- 
position of  newly-formed  fibrous  tissue,  produce  a  spurious  ankylosis  destruc- 
Voi-  II.— « 


82  RHEUMATISM. 

tive  of  the  articular  functions.  In  the  very  advanced  stages  the  feet,  ankles, 
and  legs  are  often  considerably  enlarged  and  the  integument  thickened  by 
a  chronic  oedematous  infiltration,  or  the  bones  and  soft  parts  are  atrophied 
and  the  integument  is  pale,  smooth,  and  attenuated,  resembline  parch- 
ment or  the  condition  seen  in  certain  stages  of  scleroderma  and  tightly 
drawn  over  the  wasted  rigid  fingers.  This  primary  chronic  form  is 
especially  apt  to  progress  steadily  for  many  years,  the  joints  earliest 
affected  becoming  gradually  more  distorted  and  crippled,  and  fresh  joints 
becoming  invaded  until  there  may  hardly  remain  a  single  sound  articula- 
tion in  the  limbs,  or  even  in  the  body ;  and  at  length  the  patient  may  be 
unable  to  feed  himself  or  masticate  or  raise  his  chin  from  his  sternum  or 
rotate  his  head  or  stand. 

The  deformities  of  the  several  joints,  being  largely  the  result  of  mus- 
cular contraction,  observe  certain  general  types,  which,  however,  are  not 
peculiar  to  the  disease,  but  occur  in  various  affections  of  the  nerve- 
centres,  involving  paralysis  or  spasm  or  both.  Charcot  has  carefully 
described  those  met  with  in  the  hands,  and  I  must  refer  to  his  masterly 
article  upon  chronic  articular  rheumatism  for  his  account  of  them. 

(1^  It  must  suffice  to  say  here  that  the  predominant  features  of  the 
hana  in  chronic  rheumatoid  arthritis  are  the  following :  The  first  pha- 
lanx of  the  fingers  is  either  flexed  upon  the  metacarpus  or  extended,  and 
the  terminal  phalanx  in  like  manner  is  either  markedly  flexed  or  extend- 
ed upon  the  second,  or  these  two  phalanges  are  maintained  in  a  straight 
line,  while  the  first  phalanx  is,  as  usual,  decidedly  flexed  upon  the  meta- 
carpus.* In  all  these  varieties  the  hand  is  pronated ;  there  is  a  great 
tendency  to  deviation  of  the  fingers  toward  the  ulnar  border  of  the  hand, 
although  sometimes  the  deformed  fingers  stand  out,  not  unlike  a  bunch 
of  parsnips.  The  thumb  escapes  longer  than  the  other  fingers,  and  its 
metacarpo-phalangeal  joint  is  usually  flexed,  rarely  extended. 

(2)  The  great  toe,  enlarged  at  the  metacarpo-phalangeal  articulation, 
is  usually  drawn  to  the  outer  border  of  the  foot,  across  and  above,  but 
rarely  below,  the  other  toes,  and  the  foot  is  usually  abducted  and  flat- 
tened, the  prominent  internal  border  resting  on  the  ground.  The  wrist, 
elbow,  and  knee-joints  are  generally  flexed ;  the  distal  ends  of  the  ulna 
and  radius,  more  or  less  enlarged,  project  backward ;  the  semi-flexed 
tibia  is  drawn  backward  on  the  femur  and  rotated  outward,  thus  render- 
ing the  internal  condyle  of  the  femur  prominent  and  displacing  the 
Eatella  toward  the  external  condyle,  and  foreign  bodies  may  frequently 
e  felt  in  the  enlarged  knee-  and  elbow-joints.  Finally,  the  extremities 
of  the  affected  bones  will,  as  a  rule,  be  found  enlarged  and  misshapen, 
and  nodosities,  rims,  tips,  ridges,  and  stalactiform  growths  of  new  bone 
may  be  felt  on  them.' 

The  general  condition  in  this  chronic  form  varies  in  different  indi- 
viduals, and  there  is  no  characteristic  disturbance  of  the  functions,  such 
as  obtains  in  chronic  gout.  There  is  no  elevation  of  temperature,  unless 
to  a  slight  degree  during  an  active  crisis  of  the  disease;  the  tongue  may 
be  clean,  the  pulse  tranquil,  the  appetite  and  digestion  satisfactory,  and 

*  Leduren  on  SenUe  Dimeasef,  Svd.  ed.,  trans.  1881.    Figs.  1  and  2,  PL  II.,  on  the  hand, 
give  ffood  illustrations  of  these  deformities. 

*  Fiffs.  12  to  18  and  22  in  Adams's  Treatise  on  RheumaUie  Oout  are  nice  illustrations  of 
these  deformities. 
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the  urine  normal  or  perhaps  pale  and  of  low  density.  Fuller,  how- 
ever, says  that  "  more  generally  the  complexion  is  sallow  and  the  skin 
sluggish,  and  evidence  of  mischief  is  furnished  by  yellowishness  of  the 
conjunctivae,  constipation  of  the  bowels,  a  pale  and  unhealthy  character 
of  the  dejections,  excessive  flatulence  after  meals,  turbidity  of  the  urine, 
and  fulness  of  the  pulse."  My  own  experience  hardly  harmonizes  with 
this,  and  I  have  seen  many  persons  suffering  for  years  from  the  general 
and  partial  form  in  the  enjoyment  of  excellent  general  health.  Should, 
however,  the  disease  develop  in  a  person  the  subject  of  menorrhagia  or 
other  uterine  disorder,  or  of  repeated  child-bearing,  or  after  prolonged 
mental  anxiety,  some  disturbance  of  the  general  health  fairly  referable  to 
such  disturbing  conditions  may  be  certainly  looked  for.  In  the  advanced 
stages  the  prolonged  suffering  and  confinement  often  induce  anaemia, 
dyspepsia,  and  failing  health. 

More  numerous  and  exhaustive  analyses  of  the  perspiration,  urine,  and 
blood  in  the  disease  are  needed.  There  is  no  uniform  condition  of  the 
skin ;  general  perspirations,  chiefly  at  night,  often  obtain,  but  I  know  of 
no  authoritative  report  as  to  the  chemical  reaction  of  the  sweat  in  this 
disease;  Garrod*  and  Charcot*  vouch  for  an  absence  of  uric  acid  in  the 
blood,  while  Marrot'  found  both  this  acid  and  the  urea  below  the  normal 
quantity  in  the  urine,  although  the  acid  increased  notably  under  baths  of 
high  temperature. 

Certain  affections  other  than  the  articular  have  been  occasionally 
observed  in  persons  suffering  from  rheumatoid  arthritis,  but  many  even 
of  those  authors  who  regard  the  disease  as  a  form  of  rheumatism  speak 
of  these  affections  as  coincidences,  and  not  as  essential  manifestations  of 
the  disease.  Chaij3ot  and  Besnier,  however,  maintain  the  latter  to  be 
their  true  relation  to  the  articular  affection  which  they  regard  as  chronic 
rheumatism.  The  two  authors  just  named  allege  that  all  the  visceral 
localizations  that  occur  in  acute  articular  rheumatism  may  obtain  in  the 
nodular  form,  but  that  such  localizations  are  infinitely  less  frequent  and 
serious  than  in  the  acute,  subacute,  or  simple  chronic  forms  of  articular 
rheumatism — that  endo-  and  pericarditis  undoubtedly  do  occur  in  nodular 
rheumatism,  and  appear  especially  where  there  is  an  exacerbation  of  the 
dfeease  and  where  there  is  some  approach  to  the  acute  state.*  As 
Charcot  has  adduced  these  cardiac  affections  in  proof  of  the  rheumatic 
nature  of  rheumatoid  arthritis,  it  is  deserving  of  mention  that  he  had 
personally  met  with  but  two  instances  of  endocarditis  and  five  of  peri- 
carditis, four  of  the  latter  having  been  discovered  not  during  life,  but  in 
nine  autopsies,  and  that  he  cites  only  eight  other  cases  of  endo-  or  peri- 
carditis which  had  been  either  publLshed  or  reported  to  him.  He  admits 
too  that  there  had  generally  been  in  these  cases,  at  some  former  period, 
an  attack  of  acute  rheumatism.  Besnier,  HomoUe,  Malherbe,  Vidal, 
and  Colombel,  in  their  articles  upon  the  disease  under  consideration,  do 
not  cite  a  single  case  in  which  they  have  seen  cardiac  disease  in  rheuma- 
toid arthritis.  On  the  other  hand,  McLeod,  Garrod,  Fuller,  Flint, 
Senator,  and  Pye-Smith  either  deny  or  ignore  the  occurrence  of  cardiac 
disease  as  a  manifestation  or  complication  of  this  disease.     My  personal 

*  Reynolds's  Sytt.  Med.,  I  918.  •  Loe.  eU,,  p.  190. 

■  OantriinUion  d  P Etude  dea  Rheum,  Artie,,  Fxamen  de  T  Urine  et  du  Sana,  Paris,  1879. 
p.  42.  *  Loe,  eit,,  172-175 ;  Besnier,  loe,  eU,,  699. 
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experience  coincides  with  that  of  those  authorities  last  cited,  except  in 
one  instance,  and  that  is  open  to  the  objection  that  the  patient's  father 
had  had  acute  articular  rheumatism,  the  mother  was  the  subject  of  chrouic 
deforming  arthritis,  and  the  patient  had  experienced  during  many  winters 
an  affection  which  b^an  in  the  smaller  joints  and  permanently  damaged 
them ;  when  first  seen  by  me  he  had  chronic  disease  of  the  aortic  valves. 
He  may  have  had  true  articular  rheumatism  as  well  as  rheumatoid  arthri- 
tis. His  father  had  experienced  the  one,  his  mother  the  other.  If  those 
instances  be  excluded  in  which  a  former  attack  of  acute  rheumatism  miglit 
be  adduced  in  explanation  of  the  supervention  of  cardiac  disease,  but  few 
cases  will  remain  to  suggest  that  rheumatoid  arthritis  may  develop  endo- 
or  pericarditis ;  and  when  it  is  borne  in  mind  that  in  several  ways  the 
cardiac  affections  may  have  arisen  as  mere  coincidences  of  the  rheumatoid 
affection,  it  is  well  to  wait  for  further  evidence  before  accepting  as  proved 
the  occurrence  of  cardiac  affections  as  local  manifestations  of  rheumatoid 
arthritis.  Garrod's  observation  is  still  pertinent :  "  The  form  of  the  dis- 
ease in  which  acute  cardiac  inflammation  has  occurred  may  be  rather  that 
of  true  articular  rheumatism  of  a  very  subacute  character." 

Nor  is  the  evidence  at  all  satisfactory  in  favor  of  any  special  tendency 
to  the  following  affections,  much  less  of  their  being  local  manifestations 
of  rheumatoid  arthritis :  viz.  pleuritis  (McLeod,  Fuller),  asthma  (Char- 
cot), chronic  laryngitis  (Garrod),  grave  cerebral  or  spinal  disturbances 
(McLeod,  Fuller,  Vidal),  paralysis  agitans,  locomotor  ataxia,  sciatica, 
trifacial  neuralgia,  and  albuminous  nephritis.^ 

Among  the  more  frequent  complications  may  be  mentioned  migraine, 
certain  cutaneous  affections,  more  especially  psoriasis,  prurigo,  lichen,  and 
some  diseases  of  the  eye,  chiefly  iritis,  which  is  apt  to  be  relapsing,  and 
sometimes  episcleritis.  It  is  remarkable  that  iritis  very  seldom  occurs  as 
a  complication  of  acute  articular  rheumatism. 

The  so-called  rheumatic  nodules  occur  also  in  chronic  rheumatoid 
arthritis.  It  is  not  yet  established  that  they  are  peculiar  to  rheumatism 
and  to  rheumatoid  arthritis.  Dr.  Stephen  Mackenzie  has  seen  them  in 
one  instance  in  tertiary  syphilis,  the  patient  not  having  had  arthritis, 
rheumatism,  or  chorea, 

2d.  The  partial  or  oligo-articular  form  of  rheumatoid  arthritis,  like 
the  general  or  polyarticular  variety,  is  usually  a  primarily  chronic  affec- 
tion, insidious  in  its  invasion  and  slow  in  its  progress.  It  is  chiefly 
observed  in  old  persons,  especially  men  (senile  arthritis),  affects  fre- 
quently a  single  joint,  and  chiefly  the  hip,  but  occasionally  the  knee, 
shoulder,  or  spinal  column,  either  as  a  consequence  of  special  injury  or 
of  the  wear  and  tear  of  life,  or  exposure  to  cold  and  wet,  or  even  of  what 
seemed  to  be  simple  acute  or  subacute  articular  rheumatism  or  gonor- 
rhoeal  rheumatism.  When  not  the  result  of  injury,  two  or  three  joints 
may  suffer,  both  hips  or  knees,  or  hip  and  some  of  the  vertebrae,  hip, 
knee,  and  ankle  of  the  same  limb,  and  so  on.  Even  in  those  cases  in 
which  the  disease  for  a  long  time  is  confined  to  a  single  joint  and  may 
have  been  caused  by  an  injury,'  other  joints,  finally,  are  apt  to  become 

'  To  mention  only  some  of  the  many  sources  of  cardiac  disease  other  than  rheumatisni 
may  be  adduced  scarlet  and  other  fevers,  extension  of  inflammation  from  the  pleura  or 
lung  and  other  sources  of  local  irritation,  powerful  or  oft-repeated  muscular  efibrts, 
Bright's  disease,  senile  degeneration,  etc. 

'See  Ord's  case,  II.,  Brit,  Med.  Journal,  1, 1880,  158, 
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affected,  often  in  a  symmetrical  order.  So  that  it  may  seem  almost  general, 
or  at  least  polyai'ticular,  just  as  the  converse  sometimes  happens  in  the 
general  rheumatoid  arthritis  of  long  standing,  where  the  disease  becomes 
greatly  aggravated  in  one  articulation  and  produces  great  deformity  and 
destruction  of  it,  the  others  remaining  as  tliey  were. 

The  symptoms  of  this  partial  chronic  form  are  very  much  those  of 
the  geneml  form  already  described,  but  there  is  usually  in  the  early 
stages  less  heat,  tenderness,  and  swelling  of  the  affected  joint ;  the  pain 
Is  less  acute,  but  more  abiding,  and,  with  the  exception  of  more  or  less 
stiffiiess  or  impeded  movement  in  the  joint,  it  may  be  the  only  sign  of 
disease  present,  so  that  at  this  stage  of  the  affection  it  may  be  taken  for 
simple  chronic  articular  rheumatism.  But  the  disease  pereists;  the 
voluntary  movements  become  more  painful  and  difficult ;  slight  exercise 
'  of  the  joint  is  followed  promptly  by  fatigue  and  aggravation  of  the 
pain,  and  yet  the  articular  surfaces  may  be  pi'essed  together,  and  flexion 
and  extension  be  practised,  without  causing  much  suffering.  Slowly  and 
continuously  alterations  take  place  in  the  affected  articulation ;  with  but 
little  heat  or  redness  it  enlarges  steadily,  the  soft  parts  becoming  infil- 
trated and  thickened,  or  effusion  taking  place  into  the  capsule;  the 
articular  surfaces  become  irregularly  depressed  by  the  growth  of  osteo- 
cartilaginous rings,  osseous  nodosities,  and  stalactiform  processes  upon 
them,  and  these  irregularities,  together  with  one  or  several  loose  bodies, 
may  be  felt  in  the  joint.  The  enlargement  of  the  articulation  becomes 
more  apparent,  owing  to  the  wasting  of  the  muscles  of  the  limb ;  its 
movements  become  more  and  more  restricted  and  difficult,  although 
perhaps  not  more  painful,  and  are  attended  with  creakings  and  gratings 
perceptible  to  the  ear  and  hand ;  and  at  last  nearly  all  movement  of  the 
joint  may  be  prevented  by  the  alterations  in  the  shape  of  the  epiphyses, 
or  by  the  interlocking  of  the  osseous  outgrowths,  or  in  rare  cases  by 
actual  union  of  the  bones.  This  form  constitutes,  par  excellence,  arthritis 
deformans.  In  many  instances  there  is  little  effusion  throughout  the 
the  j)rocess,  notwithstanding  the  grave  deformity  in  progress ;  hence  the 
term  dry  arthritis.  Even  the  partial  form  is  sometimes  more  active  in 
its  invasion,  as  when  it  very  rarely  succeeds  acute  or  subacute  articular 
or  gonorrhceal  rheumatism,  or,  more  frequently,  follows  an  injury. 

The  duration  of  the  partial  form  is  usually  very  protracted ;  it  may 
be  ten  or  twenty  years.  Exacerbations  of  the  disease  occur  from  time  to 
time,  in  the  intervals  of  which  the  patient  may  be  free  from  pain,  although 
the  affected  joints  are  seriously  crippled. 

The  affection  is  not  in  itself  fatal ;  the  patient  may  attain  an  advanced 
age  and  die  of  some  intercurrent  disease,  such  as  dysentery,  pneumonia, 
cerebral  hemorrha^,  or  other  affection  incident  to  old  age. 

A  description  of  the  features  presented  by  partial  rheumatoid  arthritis 
affectmg  the  hip  (morbus  coxa  senilis),  the  shoulder,  and  other  joints 
rather  appertains  to  works  on  surgery,  and  only  a  glance  at  the  evidences 
of  the  disease  in  the  vertebral  Qolumn  (spondylitis  deformans)  will  here 
be  given.  AVhen  the  cervical  vertebrae  are  implicated  the  power  of 
rotating  the  head  from  side  to  side  is  usually  preserved  and  is  attended 
with  a  crackling  noise,  while  the  rest  of  the  cervical  region  is  stiff  and 
the  head  cannot  be  bent  forward;  when  the  dorsal  or  lumbar  vertebne 
suffer  the  back  becomes  bent,  the  patient  stoops  greatly  and  cannot  stand 
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erect,  and  his  body  is  shortened  and  more  or  less  twisted.  A  care&l 
examination  will  discover  not  only  the  great  rigidity  of  the  spine,  and  as 
it  were  fusion  en  masse  of  its  joints,  but  in  these  persons  the  bony  out- 
growths may  be  felt.  Occasionally  the  alteration  in  the  vertebrae  by 
compressing  the  cord  or  its  membranes,  or  the  spinal  nerves  and  ganglia, 
may  produce  neuralgic  pains  in  the  cervical,  dorsal,  lumbar,  or  sciatic 
nerves,  wasting  of  the  muscles,  more  or  less  paralysis,  and  even  vaso- 
motor disturbances. 

3d.  Heberden's  nodosities  are  certainly  sometimes  the  effect  of  rheu- 
matoid arthritis,  implicating  chiefly,  ofleu  solely,  the  distal  joints  of  the 
fingers,  where  it  slowly  forms  two  little  hard  nodules  about  the  size  of 
dried  peas  upon  the  side  of  the  articulations.  These  are  notably  enlarged 
and  their  movements  impaired,  but  pain  is  seldom  experienced,  and  were 
it  not  for  deviation  of  the  end  of  the  finger  to  one  side  or  the  knob-like 
exci'escences  upon  the  joints — ap{)earances  which  much  disfigure  the 
hand — patients  would  not  speak  of  the  affection.  In  many  cases  these 
alterations  likewise  involve,  but  in  a  minimum  d^ree,  the  first  phalau- 
geal  articulations,  and  less  frequently  the  metacarpo-phalangeal,  and  even 
some  of  the  larger  joints — ^the  wrist,  knee,  or  hip,  etc.  Like  the  other 
varieties  of  rheumatoid  arthritis,  this  form  occasionally  has  a  more 
active  invasion  than  is  above  mentioned,  and  may  be  attended  by  local 
pain,  heat,  and  redness,  or  such  symptoms  may  occur  as  exacerbations 
of  the  chronic  disease. 

Gout  may  precede  these  nodosities,  or,  as  in  the  case  of  Charcot's,* 
the  latter  may  precede  the  former  by  several  years.  Finally,  Charcot 
remarks  that  Heberden's  nodosities  are  "  often  accompanied  by  asthma, 
migraine,  neuralgia,  especially  of  the  sciatic  nerve,  and  muscular  rheu- 
matism, and  that  these  manifestations  may  alternate  with  the  exacerba- 
tions of  the  disease." 

Morbid  Anatomy. — Every  component  tissue  of  the  articulations 
exhibits  signs  of  a  chronic  inflammatory  process.  In  the  chronic 
form  affecting  the  larger  joints  the  synovial  membrane  is  found 
more  or  less  congested,  opaque,  and  thickened ;  at  the  point  of 
its  reflection  upon  the  bones  its  fringes  are  thickened  and  injected 
and  their  villosities  greatly  increased  in  number,  length,  and  thick- 
ness, and  in  extreme  instances  have  been  aptly  compared  to  the  wool 
on  a  sheep's  back.  The  cartilage-cells  normally  existing  in  the  synovial 
fringes  likewise  proliferate  and  develop  into  cartilaginous  growths,  many 
of  which  become  infiltrated  with  lime  salts,  or  even  ossified,  and  in  this 
w;iy  originate  some  of  the  foreign  bodies,  pedunculated  or  sessile,  which 
are  found  in  the  joints.  These  may  be  attached  to  the  synovial  fringes, 
or  imbedded  in  the  membrane  itself,  or  set  free  by  rupture  of  their 
])edicles.  In  some  examples  these  neoplasms  resemble  in  size  small 
melon-seeds ;  in  others  they  form  irregular  masses,  many  of  which  are 
as  large  as  hazel-nuts. 

At  the  outset  there  is  frequently  an  increase  of  synovial  fluid,  richer 
in  mucine  than  natural,  which  lessens  considerably  in  the  later  stages 
and  becomes  a  turbid,  viscid  fluid  of  a  dirty  white  or  reddish-yellow 
color,  containing  no  pus,  but  degenerating  epithelium  and  fragments  of 
villosities  and  cartilage.     In  many  cases,  more  especially  of  the  partial 

*  Xoc  clt.,  198. 
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fomiy  veiy  little  effusion  into  the  articulations  takes  place  (arthrite 
8^he). 

The  inflammatory  irritation  excites  proliferating  and  degenerating 
processes  in  the  cells  and  basis-substance  of  the  cartilage  covering  the 
bones,  and  the  changes  described  in  connection  with  acute  rheumatic 
arthritis  ensue.  Those  parts  of  the  cartilage  covering  the  bones  which 
suiTer  pressure  in  locomotion  fibrillate  on  their  surface,  and  either  undergo 
mucous  defeneration,  resulting  in  ulceration  and  complete  absorption,  or 
are  tbinnea  and  worn  away  by  attrition.  In  either  way  the  ends  of  the 
bones  become  laid  bare.  Those  portions  of  the  cart^age  at  the  periphery 
of  the  joints  which  escape  compression  in  the  erect  posture  likewise  pro- 
liferate, but,  according  to  Cornil  and  Eanvier,  in  consequence  of  being 
covered  by  the  synovial  membrane  the  proliferating  elements  are  retained 
in  situ,  instead  of  escaping  into  the  articular  cavity,  and  develop  into 
actual  cartilage,  and  may  ultimately  ossify.  In  tliis  way  irregular  masses 
of  cartilage  (enchondromata)  and  bone  (osteophytes")  form  around  the 
heads  of  the  bones,  enlarging  them  considerably,  altering  their  shape, 
encroaching  upon  the  ai-ticular  cavity  as  well  as  extending  up  the  shafts 
of  the  bones,  and  displacing  the  capsules  of  the  articulations.     Similar 

[productions  of  cartilage  sometimes  form  in  the  thickened  capsules  and 
igaments,  especially  in  very  protracted  cases,  or  these  parts  become  infil- 
trated with  lime  salts. 

While  these  processes  are  going  on  at  the  periphery  and  the  centre  of 
the  cartilages,  in  its  deeper  layers  the  proliferating  cells  are  undergoing 
ossification  and  rendering  the  ends  of  the  bones  very  dense  and  compact, 
so  that  under  the  attrition  to  which  they  are  exposed  by  the  articular 
movements  they  acquire  the  smoothness,  polish,  and  white  aspect  of 
ivory  (ebumated).  It  is  probable  that  the  articular  ends  of  the  bones 
participate  in  this  proliferation  and  development  of  bone,  which  increases 
their  compactness  and  is  followed  by  ebumation.  That  the  bone  itself 
does  sometimes  play  a  part  in  the  hyperostosis  which  is  in  progress  is 
shown  by  an  increase  oi  an  inch  in  the  length  of  the  right  ramus  of  the 
maxilla  over  that  of  the  left  in  Adams's  first  plate.*  Forster's'  and 
Zi^ler's'  later  investigations  confirm  this  view.  Nor  is  the  periosteum 
exempted  from  the  proliferating  process  which  may  have  long  existed  in 
the  several  articular  tissues,  as  is  shown  by  the  considerable  enlargement 
of  the  diameter  of  the  shaft  of  the  long  bones  and  by  the  osteophjrtes 
which  form  on  the  exterior  of  the  vertebrae  and  often  unite  several  of 
them  together  by  a  series  of  osseous  splints,  interfering  with  the  mobility 
of  the  spine.  Notwithstanding  this  development  of  cartilage  and  bone 
upon  the  exterior  of  the  articular  extremities,  the  interior,  especially  in 
old  people  or  in  very  chronic  examples  of  the  general  form  of  the  disease, 
or  rarely  in  the  partial  form,  undergoes  d^neration  and  atrophy.  The 
spongy  substance  becomes  rarefied,  thinned,  and  friable  (osteoporosis),  so 
that  it  has  been  easily  cut  or  crushed,  and  it  is  frequently  loaded  with 
fet  True  ankylosis  of  the  diseased  joints  is  rare,  except  in  the  very 
small  articulations  when  kept  at  rest ;  even  under  this  condition  fibrous 
aokylosis  is  not  of  frequent  occurrence. 
Finally,  the  interarticular  fibro-cartilages  and  ligaments  and  the  long 

*  lUugtraUona  of  the  FjfeeU  of  IVieumaiie  Qonl,  London,  1857. 
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tendon  of  the  bioeps  degenerate  and  are  absorbed.  The  mnsdes  in  pro* 
tracted  cases  suffer  simple  atrophy,  but  are  sometimes  the  seat  of  an  intersti- 
tial accumulation  of  fat.  Thus  far,  no  lesions  of  the  nerves  supplying  the 
diseased  joints  nor  of  the  spinal  cord  have  been  discovered. 

Etiology. — The  causation  of  rheumatoid  arthritis  is  involved  in  much 
obscurity — in  part,  because  suflBcient  attention  has  not  been  paid  to  its 
clinical  varieties.  We  will  examine  first  the  general  progressive  form 
which  is  the  more  common. 

In  women  it  prevails  during  the  child-bearing  period.  It  is  probably 
oftenest  developed  between  twenty  and  thirty,  and  continues  to  occur 
frequently  up  to  the  period  of  the  menopause,  fifty,  aft«r  which  it 
develops  comparatively  seldom.  Of  Ord's  33  cases,  10  were  between 
twenty  and  thirty  years;  11  between  thirty  and  forty;  9  between  forty 
and  fifty ;  and  3  between  fifty  and  sixty.*  Children  are  not  exempt. 
E.  C.  Seguin  saw  three  children  of  the  same  family  suffering  from 
the  disease  at  ages  from  two  and  a  half  to  four  years.*  Moncorvo*  met 
with  an  example  at  two  years  and  a  half,  Laborde  at  four,  and  Charcot 
at  ten.     It  occasionally  begins  in  both  sexes  after  sixty. 

It  is  pre-eminently  a  disease  of  females  up  at  least  to  fifty ;  after  that 
it  is  not  infrequent  in  men,  and  is  then  often  only  partial,  at  least  at 
first.  The  most  frequent  progressive  form,  however,  does  often  occur 
even  in  boys. 

It  is  probably  more  frequently  observed  in  cold  and  damp  climates 
than  in  those  of  opposite  qualities,  for  cold  is  regarded  as  its  most  com- 
mon cause.  However,  it  is  met  with  in  India  and  other  hot  climates. 
Besnier  asserts  it  is  almost  unknown  in  the  tropics,  but  new  investigations 
are  needed  on  this  point. 

Direct  hereditary  predisposition  exercises  but  little  influence,  accord- 
ing to  Garrod,  and  we  certainly  often  see  the  disease  confined  to  a  single 
member  of  a  large  family,  although  Seguin  saw  three  young  children  of 
one  family  affected  with  it,  their  parents  being  free  from  any  disease. 
Trastour  three  times  saw  the  children  of  women  who  were  afflicted  with 
nodular  rheumatism  already  suffering  from  articular  rheumatism ;  and 
Charcot  once  saw  the  grandmother,  the  mother,  and  the  granddaughter 
successively  attacked.  At  present  I  have  a  patient  whose  mother  at  fifty- 
five  and  maternal  grandmother  at  sixty  became  subjects  of  a  crippling 
polyarticular  affection ;  another  of  my  patients  informed  me  that  his 
mother  and  a  young  sister  were  like  himself  victims  of  the  disease.  This 
direct  transmission  appears  to  be  rare,  judging  from  my  OAvn  experience 
and  from  the  few  instances  of  it  mentioned  by  writers.  But  very  many 
authorities  maintain  tliat  simple  acute  and  chronic  rheumatism  and  gout 
in  the  parents  predispose  to  rlieumatoid  arthritis  in  the  offspring  (Char- 
cot, Trastour,  BesnierY,  Now,  the  facts  given  in  support  of  this  opinion 
are  not  numerous.  Trastour  found  that  out  of  45  cases  of  nodular 
rheumatism  the  father  or  mother  were  rheumatic  in  10  instances,  but  the 
form  of  the  rheumatic  affection  is  not  stated.  Charcot,  Besnier,  and 
Homolle,  although  believers  in  the  doctrine,  do  not  cite  an  example 
in  proof.  However,  in  Pye-Smith's  27  cases  of  osteo-arthritis,  five 
stated  that  rheumatism  had  occurred  in  their  families.    Thus,  two  fathers 

^BriL  Med,  Jour.,  1880,  156.  *  The  Med.  Record,  London,  1877,  797. 
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liad  had  rheumatic  fever,  and  one  was  rheumatic,  and  two  sistere  of  dif- 
ferent &milies  had  had  rheumatic  fever.  Besides,  the  father  of  a  sixth 
and  the  grandmother  of  a  seventh  had  had  gout.^ 

The  evidence  in  favor  of  the  doctrine  that  true  articular  rheumatism 
transmits  an  hereditary  tendency  to  rheumatoid  arthritis  does  not  appear 
to  be  conclusive,  although  it  is  highly  thought  of  by  those  who  regard 
the  latter  disease  as  a  variety  of  rheumatism.  Some  considerations  of 
an  opposing  character  deserve  mention.  Acute  articular  rheumatism  has 
very  rarely  passed  continuously  into  rheumatoid  arthritis,  and  very  rarely 
has  been  followed  at  short  interval  by  that  disease ;  and  in  such  excep- 
tional cases  the  antecedent  affection  may  have  been  really  the  acute  form 
of  rheumatoid  arthritis,  which  closely  resembles  acute  articular  rheuma- 
tism. Trastour,'  Vidal,'  Charcot,*  and  others  admit  that  acute  rheuma- 
tism can  hardly  be  placed  amongst  the  antecedents  of  the  rheumatoid 
affection.  Garrod*  with  some  others  states  that  now  and  then  acute 
rheumatism  acts  as  an  exciting  cause  of  it,  w'hich  appears  to  have  been 
Fuller's  view;*  he  had  repeatedly  known  it  to  commence  apparently 
as  a  sequel  of  acute  rheumatism.  However,  Ord  met  with  a  case  in 
which  the  lesions  of  rheumatoid  arthritis  were  present  in  a  typical  form 
in  a  patient  who  had  mitral  disease  as  a  result  of  acute  rheumatism, 
the  arthritis  having  begun  as  a  continuation  of  the  acute  attack.^ 

That  so  common  an  affection  as  articular  rheumatism  should  occur  in 
the  family  or  personal  history  of  a  patient  the  subject  of  the  rheumatoid 
arthritis  is  not  improbable ;  nasal  catarrh  and  many  other  very  common 
diseases  must  be  frequent  antecedents  of  the  rheumatoid  affection,  yet 
are  not  causes  of  it.  Much  the  same  remarks  apply  to  the  view  that 
gout  in  the  parents  may  transmit  a  tendency  to  rheumatoid  arthritis  in 
the  offspring.  The  experience  of  English  physicians  in  this  matter  is 
hardly  reliable,  owing  to  the  great  prevalence  of  gout  in  England.  In 
Canada  and  many  parts  of  the  United  States,  however,  while  gout  is  a 
rare  disease,  rheumatoid  arthritis  is  a  common  one,  and  the  writer  has 
not  found  an  intimate  relationship  to  obtain  between  the  two  affections. 
It  is  not  intended  to  deny  that  when  the  children  of  rheumatic  or  gouty 
parents  fail  in  health  owing  to  their  inherited  constitutional  disease,  they 
become  liable  to  rheumatoid  arthritis,  for  feeble  health  predisposes  to 
that  affection. 

Finally,  many  of  the  difficulties  connected  with  this  subject  are  reason- 
ably met  by  Hutchinson's®  doctrine  that  there  exists  a  state  of  tissue- 
health  which  is  transmissible  by  inheritance,  which  involves  liability  to 
inflammations  of  joints  and  fibrous  structures,  and  upon  this  arthritic 
diathesis  as  a  foundation  may  be  built  up,  under  the  influence  of  special 
causes,  a  tendency  to  gout,  rheumatism,  or  any  one  of  their  various 
modifications  or  combinations. 

Hutchinson  lias  demonstrated  that  gout  is  often  followed  by  rheuma- 
toid arthritis,  the  lesions  characteristic  of  both  affections  coexisting  in  the 
same  joint.      Charcot  and  Cornil   had   previously  observed  the  same 

*  Gu^9  Hotipital  Reportt,  3d  Series,  xix.  348.  «  Th^  de  Paris,  1853,  p.  41. 
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tbing.^  Acate  find  perhaps  chronic  rheomarthritis  have  sometimes  pre- 
ceded rheumatoid  arthritis.  If  a  predisposition,  inherited  or  aoquired,  to 
rheumatoid  arthritis  exist,  the  occurrence  of  gouty  or  rheumatic  irrita- 
tion in  the  points  may  suffice  to  induce  the  peculiar  form  of  disturbance 
characteristic  of  the  rheumatoid  affection,  just  as  injuries  sometimes 
develop  the  partial  form. 

There  is  a  group  of  conditions  affecting  the  sexual  Amotions  and  organs 
of  women  which  appear  to  be  specially  connected  with  the  general  penph- 
eral  form  of  rheumatoid  arthritis.  The  disease  follows  pregnancy,  and 
specially  frequent  pregnancies,  protracted  lactation,  and  various  disorders 
of  menstruation.  The  latter  influence  obtained  in  ten  out  of  eleven 
instances  of  the  disease  met  with  in  girls  under  eighteen  by  Fuller.*  The 
frequency  of  the  disease  about  the  period  of  the  menopause  has  been 
already  mentioned.  Todd  noticed  its  coincidence  vnth  dysmenorrhoea. 
Ord  in  an  able  and  original  paper*  has  lately  dwelt  upon  ovario- 
uterine  disorder  or  irritation  as  a  frequent  active  cause  of  the  disease, 
having  in  his  opinion  met  with  33  instances  of  the  kind.  The  relation- 
ship between  these  various  conditions  of  the  functions  and  organs  of  gen- 
eration and  rheumatoid  arthritis  cannot  be  regarded  as  settled.  Grarrod 
supposed  that  such  conditions,  by  causing  debility,  predisposed  to  the 
articular  disease.  Todd,  an  ardent  humoralist,  held  the  nexus  between 
the  two  to  be  unhealthy  secretions  of  the  uterus,  leading  to  blood  impur- 
ity ;  while  Ord  has  ably  defended  Kemak's  view  that  a  direct  influ- 
ence of  the  nervous  system  is  the  real  link  of  relationship.  It  seems 
necessary  to  remark  that  mere  coincidence  may  play  a  large  r6le  in  the 
explanation  of  many  of  these  cases.  In  17  at  least  of  Ord's  33 
cases  the  conditions  stated  by  that  author  cannot  safely  be  adduced  as 
anything  more ;  and  it  is  probable  that  they  would  be  found  present  in 
much  the  same  proportion  in  any  other  chronic  painful  disease  of  women. 

Scrofula  and  phthisis  are  regarded  by  Charcot,  Comil,  and  Garrod  as 
frequent  antecedents  of  rheumatoid  arthritis :  the  first  had  several  times 
seen  white  swelling  in  youth,  followed  by  nodular  rheumatism  in  later 
life;*  and  Fuller  found  that  23  out  of  119  victims  of  rheumatic  gout 
had  lost  a  parent  or  one  or  more  brothers  and  sisters  by  consumption.* 
Chlorosis  has  several  times  preceded  rheumatoid  arthritis.  When  the 
prevalence  of  scrofula,  phthisis,  and  chlorosis  is  borne  in  mind,  it  will 
not  appear  strange  that  they  should  frequently  be  found  amongst  the 
antecedents  of  rheumatoid  arthritis,  without  inferring  any  other  relation- 
ship between  them.  Gronorrhoeal  rheumatism  has  also  occasionally  pre- 
ceded rheumatoid  arthritis,  but  Ord  and  Hutchinson  are  probably  correct 
in  regarding  that  affection  as  a  variety  of  rheumatoid  arthritis.* 

Cold,  especially  when  prolonged  and  associated  with  dampness,  is  com- 
monly held  to  be  the  most  common  cause  of  general  rheumatoid  arthritis. 
A  protracted  residence  in  low,  damp  dwellings,  deprived  of  the  sun's 
rays  and  of  a  free  circulation  of  air,  is  a  condition  thought  most  favor- 
able to  the  provocation  of  this  disease,  perhaps  years  after  the  condition 
has  been  done  away  with. 

1  Mhnoires  de  la  Soeiiti  de  Bidogie,  1864.  '  Loo.  eit.,  335. 
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Poverty  and  all  that  it  implies  are  at  least  frequent  antecedents  of  tlie 
disease  (henoe  one  of  its  epithets,  arthritis  pauperum),  as  are  other  debili- 
tating influences,  such  as  night-watching,  iusumcient  food,  mental  worry, 
grief,  anxiety,  etc.  Be  it  remembered,  however,  that  the  disease  is  fre- 
quently observed  in  the  well-to-do,  who  live  in  dry  climates  and  warm 
houses,  are  well  fed,  and  want  for  nothing ;  so  that  the  external  condi- 
tions first  mentioned  are  not  essential  causes  of  the  disease,  and  many  of 
them  may  act  merely  as  adjuvants. 

Direct  injury  of  a  joint  from  a  blow,  a  fracture,  a  whitlow,  etc.  may 
sometimes  induce  a  local  rheumatoid  arthritis,  which  may  subsequently 
become  multiple  and  involve  several  articulations  more  or  less  symmet- 
rically.* 

The  partial  form  presents  some  peculiarities  of  causation — ^thus:  it 
occurs  chiefly  in  advanced  life  (senile  arthritis),  much  less  frequently  in 
middle  life,  very  exceptionally  in  the  very  young.  Men  are  much  more 
liable  to  it  than  women.  It  is  chiefly  this  variety  which  follows  injuries, 
blows,  dislocations,  pressure,  etc.,  and  the  disease  may  then  be  limited  to 
the  injured  joint  and  be  monoarticular,  or  it  may  extend  and  become 
polyarticular,  or  rarely,  as  in  Ord's  case,  even  general.  This  monoartic- 
ular form  appears  to  be  sometimes  induced  by  other  local  irritations  of 
the  articular  structures  than  those  following  traumatic  influences ;  and  as 
foreign  growths  in  joints  and  gouty  irritation  may  respectively  induce 
the  lesions  indicative  of  rheumatoid  arthritis,  so,  it  is  probable,  may  sim- 

Ele  chronic  rheumatism ;  and  this  may  be  the  true  relationship  existing 
etween  tlicse  several  affections.  It  is  doubtful  at  present  whether  purely 
local  irritation  or  injury  of  a  joint  can  originate  the  alterations  belonging 
to  rheumatoid  arthritis — ^that  is,  in  the  absence  of  all  predisposition  to 
that  disease  or  of  the  arthritic  diathesis.  Cold  and  dampness  are  gener- 
ally admitted  to  be  causes  of  the  partial  form,  but  the  evidence  on  this 
point  is  not  altogether  satisfactory.  It  may  be  that  chronic  articular 
rheumatism  is  induced  by  the  prolonged  operation  of  damp  cold,  and 
tliat  the  prolonged  rheumatic  irritation,  aggravated  by  constant  use  of 
the  joint  and  by  occasional  violence,  ultimately  superinduces  the  pro- 
founder  alterations  characteristic  of  arthritis  deformans.  It  appears 
highly  probable  that  if  the  predisposition  exist,  any  long-abiding  irrita- 
tion of  a  joint,  whether  the  result  of  violence  or  disease,  may  ultimately 
originate  the  alterations  of  the  cartilages  and  bones  which  obtain  in  rheu- 
matoid arthritis. 

As  regards  the  etiology  of  Heberden's  nodosities,  and  their  relation  to 
other  aflections  of  the  joints,  the  following  summary  must  suffice :  They 
obtain  chiefly  in  advanced  life,  but  do  occur  rarely  in  the  young ;  they 
are  probably  somewhat  more  frequent  in  women  tlian  in  men ;  although 
more  frequently  seen  in  the  upper  classes,  the  poor  are  not  exempt  from 
them,  no  doubt  because  they  are  specially  exposed  to  slight  but  oft-recur- 
ring injuries  of  their  digits,  such  traumatism  being  an  exciting  cause  of 
the  disease,  especially  when  confined  to  a  single  joint.  The  afiection  is 
sometimes  hereditary ;  both  it  and  the  general  or  the  partial  forms  of 
rheumatoid  arthritis  may  coexist  in  the  same  family  and  even  in  the 
same  person.  The  alterations  in  the  joints  are  identical  with  those 
found  in  the  general  variety  of  rheumatoid  arthritis,  and  exist  without 

^  Vide  Charcot's  and  Ord's  cases,  loc,  eii. 
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deposits  of  urate  of  soda  (Charcot).  It  resembles  the  general  fonn  of 
the  disease  just  mentionea  in  its  tendency  to  involve  many  symmetrical 
articulations  at  the  same  time^  and  the  partial  form  in  the  rarity  with 
which  it  extends  beyond  the  joints  first  attacked.  While  Heberdeu's 
nodosities,  asHaygarth  taught,  do  occur  independently  of  gout  and  the 
gouty  habit,  I  believe  with  Begbie^  and  DucKworth'  that  in  some  per- 
sons they  are  evidences  of  gout  or  the  gouty  diathesis. 

Quite  recently  a  woman  aged  forty-eight  consulted  me  with  these  nodosi- 
ties beginning  upon  the  last  joint  of  the  fingers,  while  she  was  the  sub- 
ject of  vesico-renal  irritation  and  was  passing  free  uric  acid  in  the  urine. 
Hutchinson  has  twic^  seen  them  in  combination  with  a  peculiar  insidious 
and  painless  inflammation  of  the  iris  and  vitreous  body,  which  occurs  in 
the  children  of  the  gouty,  yet  such  children  have  no  deposits  of  lithates 
in  their  joints,  nor  any  lithiasis,  nor  acute  paroxysms  of  true  gout,  and 
he  considers  that  "  the  last  joint  arthritis  is  to  be  regarded  as  in  part 
gouty,  and  in  part  a  kind  of  articular  chilblain."  * 

Lastly,  in  some  instances  they  are  no  doubt  the  hybrid  offspring  of  an 
inherited  tendency  to  both  gout  and  rheumatoid  arthritis. 

No  more  important  principle  in  pathology  exists  than  has  been  of  late 
years  insisted  ujK)n,  especially  by  Jonathan  Hutchinson  and  in  his  recent 
lecture  by  Sir  James  Paget* — ^to  wit,  that  "by  inherited  dispositions, 
accumulating  and  combining  or  converging  in  definite  proportions,  new 
diseases  may  be  develoi)ed  and  old  ones  be  variously  modified." 

The  pathogenesis  of  rheumatoid  arthritis  is  the  subject  of  differences  of 
opinion  very  like  those  existing  in  regard  to  acute  articular  rheumatism. 
The  weight  of  evidence  is  in  favor  of  its  diathetic  relationship  to  rheuma- 
tism; and  the  doctrine  of  an  arthritic  diathesis  and  of  the  oj^ration  of 
the  causes  of  the  disease  through  the  nervous  system  ap])ears  to  be  specially 
applicable  to  it,  with  less  diflBculty  than  to  acute  rheumatism,  and  the 
probability  of  a  specific  germ  being  its  true  cause  is  very  remote.     What 
seems  to  be  necessary  in  addition  to  the  preceding  is,  that  the  causes  shall 
be  more  persisting  and  oft-recurring,  so  as  to  maintain  a  prolonged  local 
irritation  of  the  articular  tissues,  or  that  the  neuro-arthritic  diathesis 
shall  be  highly  developed.     Under  these  conditions  the  prolonged  or  oft- 
repeated  application  of  cold  and  damp  to  the  peripheral  nerves,  severe  or 
oft-repeated  slight  injuries  to  joints,  urethral  or  ovario-uterine  irritation, 
chronic  gout  or  rheumatism,  or  even,  exceptionally,  an  attack  of  the  acute 
form  of  these  diseases,  may  originate  rheumatoid  arthritis ;  and  all  wear- 
ing influences,  such  as  ansemia,  excessive  menstruation,  prolonged  lacta- 
tion, innutrition,  failing  health,  mental  anxiety,  or  shock,  etc.,  act  as  adju- 
vants in  the  development,  aggravation,  and  maintenance  of  the  articular 
disease. 

Diagnosis. — It  is  perhaps  not  possible  to  distinguish  with  certainty 
either  the  acute  or  the  chronic  form  of  rheumatoid  arthritis  from  subacute 
or  chronic  rheumarthritis  respectively  before  the  characteristic  deformities 
of  the  former  affections  have  appeared.  Acute  rheumatoid  arthritis, 
which  is  comparatively  rare,  may  be  said  to  exist,  rather  than  subacute 

1  Omirthutions  io  Pracficnl  Med.,  1802,  p.  29. 

'  "On  Unequivocal  Gouty  DiseaseSi"  SL  Bariholomeici  Hoffpital  Jteporfs^  vol.  xvi.,  1R80, 
p.  190.  •  lYans.  International  Med.  Cong.,  ii.  p.  96. 

*  Lancet,  ii.,  1882,  1017-1021. 
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articular  rheiiraatism,  if  the  disease  affect  early  and  chiefly  the  smaller 
joints  of  the  liands  and  feet  alone  or  along  with  some  of  the  larger 
articulations,  especially  the  stemo-clavicular  or  the  temporo-maxillary ; 
if  the  effusion  into  the  joints  be  abundant ;  if  inflammation  persist  in 
the  articulations  first  involved,  notwithstanding  the  invasion  of  other 
joints ;  if  the  heart  escape ;  if  the  patient  be  a  female  who  is  constitu- 
tionally delicate,  or  has  borne  children  rapidly,  or  is  the  subject  of  dis- 
ordered menstruation,  or  has  been  attacked  soon  after  childbirth  or  during 
lactation ; — finally,  if,  on  cessation  of  the  attack,  one  or  more  of  the  joints 
remain  swollen  and  permanently  enlarged  and  impaired  in  function. 
The  coexistence  of  iritis,  or  a  history  of  a  previous  attack  of  that  disease 
not  attributable  to  syphilis  or  gout,  would  strengthen  the  above  view. 

Precisely  the  same  considerations  serve  to  distinguish  chronic  general 
or  polyarticular  rheumatoid  arthritis  from  chronic  articular  rheumatism, 
with  the  following  qualifications :  endo-  or  pericarditis  is  not  of  frequent 
occurrence  in  chronic  rheumatism,  so  that  this  distinction  is  not  available, 
and  chronic  rheumarthritis  of  long  standing  does  'sometimes  impair  the 
movements  of  the  joints,  and  even  produce  slight  alterations  in  them. 
However,  it  does  not,  as  a  rule,  involve  so  many  Joints  as  rheumatoid 
arthritis ;  it  is  less  symmetrical  in  its  distribution,  and  much  less  prone 
to  implicate  the  stemo-clavicular,  the  temporo-maxillary,  or  the  vertebral 
articulations.  Nor  does  it  cause  removal  of  the  articular  cartilage, 
enlargement  of  the  heads  of  the  bones,  and  the  formation  of  osteophytes 
around  them,  and  of  loose  bodies  in  the  articulations,  together  with 
marked  deformities  and  luxations  of  the  joints.  A  history  of  a  remote 
or  recent  attack  of  acute  rheumarthritis  or  of  chorea,  or  the  presence  of 
chronic  valvular  disease,  would  strongly  indicate  the  simple  rheumatic 
nature  of  the  case. 

The  partial  form  of  rheumatoid  arthritis  can  with  even  less  certainty 
than  the  general  be  distinguished  from  chronic  articular  rheumatism 
before  the  characteristic  alterations  of  the  joints  have  been  developed, 
more  especially  as  it  is  sometimes  a  consequence  of  gouty  irritation  and 
probably  of  chronic  rheumatism.  Chronic  arthritis  following  a  traumatic 
cause,  and  persisting  obstinately  in  the  injured  joint  is  probably  rheuma- 
toid, if  not  strumous,  gouty,  or  periarthritic. 

But  before  definitely  deciding  it  will  be  prudent  to  await  the  develop- 
ment of  some  of  the  characteristic  alterations  of  structure  api)ertaining  to 
rheumatoid  arthritis.  An  affection  of  the  shoulder  frequently  occurs 
which  resembles  in  many  respects  rheumatoid  arthritis,  and  has  been 
well  described  by  Simon  Duplay  *  and  W.  Pepper.*  It  usually  follows 
an  injury,  such  as  contusion,  sprain,  etc.,  of  the  joint,  but  may  be  spon- 
taneous ;  it  is  unattended  by  swelling  or  deformity.  Its  early  symptoms 
are  pain  on  pressure  of  the  shoulder  a  little  below  the  outer  border  of  the 
acromion,  and  especially  behind  it  and  at  the  coracoid  process,  also  about 
the  insertion  of  the  deltoid  and  below  the  acromion  durinff  movements 
of  the  ioint,  especially  when  the  arm  is  raised  from  the  side  or  rotated 
inwardly ;  early  restriction  of  these  movements,  which  increases  till  a 
tibrous  ankylosis  becomes  established  and  scapula  and  humerus  move 
together  as  one  piece,  motion  between  those  bones  no  longer  existing,  and 
forcible  attempts  to  produce  it  giving  great  pain,  and  sometimes  producing 

*  Archivn  OhUraUa  de  Mid,  Nov.,  1872,  pp.  512-542.        •  Archive  of  Med,,  Oct.,  1880. 
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crepitus  in  or  about  the  articulation ;  sometimes  early  numbness  and  pain 
down  the  member  to  the  hand  in  the  course  of  the  ulnar,  internal  cuta- 
neous, or  the  radial  nerve ;  vicious  and  painful  semiflexion  of  the  elbow ; 
after  a  time  wasting  of  the  group  of  muscles  which  move  the  shoulder- 
joint.  Although  usually  monoarticular  and  of  traumatic  origin,  I  have 
seen  it  affect  first  one  and  then  the  other  shoulder  in  the  absence  of  any 
known  injury,  and  b^inning  like  a  neuritis  or  a  neuralgia  of  the  scapulo- 
humeral ner\^es.  Duplay,  however,  regards  it  as  a  periarthritis.  It  may 
be  distinguished  from  the  rheumatoid  arthritis  by  the  absence  of  effusion 
into  or  enlargement  of  the  articulation,  and  of  deformity  of  the  bones ; 
by  the  early  restriction  of  the  movements  and  the  rapid  development  of 
adhesions  which  fix  the  articulation ;  and  by  the  curability  of  the  disease. 

The  articular  affection  of  locomotor  ataxia  sometimes  closely  resembles 
monoarticular  rheumatoid  arthritis,^  but  may  be  distinguished  by  its 
sudden  invasion,  often  without  pain  or  fever ;  the  prompt  development 
of  a  general  and  often  enormous  tumefaction  of  the  entire  member,  with 
copious  efiusion  into  the  joint;  the  early  destruction  of  the  articular 
cartilages,  the  rapid  wearing  away  of  the  heads  of  the  bones,  and  the 
proneness  to  spontaneous  fracture  of  their  brittle  shafts;  the  prompt 
absorption  of  the  articular  effusion,  followed  by  a  relaxed  state  of  the 
ligaments  and  a  facility  of  dislocation ;  the  early  occurrence  of  the 
articular  affection,  when  motor  inco-ordination  is  scarcely  developed,  and 
its  frequent  association  with  the  crises  of  ataxia  or  the  presence  of  some 
of  the  other  symptoms  of  that  disease.  The  importance  of  these  facts 
will  be  especially  evident  in  those  examples  of  ataxic  articular  disease  in 
which,  at  an  advanced  stage,  eburnation  and  deformity  of  the  articular 
surfaces,  with  the  formation  of  loose  bodies  and  osteophytes,  are  obsen^ed, 
just  as  they  are  in  arthritis  deformans. 

Articular  disease  closely  allied  to  what  occurs  in  locomotor  ataxia  is 
now  and  then  observed  in  the  early  stages  of  jirogressive  muscular 
atmphy,'  but  while  the  large  joints,  more  particularly  the  knee  and  the 
shoulder,  suffer  in  the  former  affection,  the  phalangeal  chiefly  and  the 
larger  articulations  more  rarely  are  attacked  in  the  latter.  Of  course 
the  peculiar  symptoms  of  progressive  muscular  atrophy  coexisting  with 
those  of  the  articular  affection  would  serve  to  distinguisn  the  latter  from 
rheumatoid  arthritis. 

It  is  often  very  difficult  to  say  whether  a  given  case  is  one  of  chronic 
rheumatoid  arthritis  or  of  chronic  gout;  and  there  is  no  doubt  that  in 
England,  where  gout  prevails,  it  is  not  unfrequently  associated  with 
rheumatoid  arthritis,  sometimes  preceding  and  even  causing  it,  much 
more  often  following  it,  for  the  one  does  not  exclude  the  other. 

While  rheumatoid  arthritis  most  frequently  begins  in  the  hand,  and  is 
usually  symmetrical  and  bilateral,  gout  commonly  begins  in  the  lower 
extremities,  and  especially  in  the  metatarsal  joint  of  the  great  toe,  and  of 
one  foot  only.  Chronic  gout  is  far  more  frequently  preceded  by  attacks 
of  acute  gout  than  chronic  rheumatoid  arthritis  is  by  the  acute  form  of 
that  affection  ;  a  history  of  inherited  predisposition,  of  indulgence  in  the 

'  Charcot's  Ledwrn  <m  Diseanes  </  the  Nervous  Systentf  Syd.  Soc.,  1877 ;  Archives  dti 
Phymohgity  t  i.,  p.  161,  1868 ;  ibid.,  xi.,  1869. 

*Keinak,  AUoem.  Med,  Central.  Zeiluna,  March,  1862;  Rosenthal,  Qinical  Treatise  on 
Diseases  of  the  jNervous  System^  translated  by  L.  Putzel,  M.  D.;  1879,  p.  286. 
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ase  of  wine,  ale,  porter,  and  of  animal  food,  of  deficient  bodily  exercise, 

with  perhaps  great  mental  occupation  or  anxiety,  of  recurrine  gouty 

dyspepsia  or  oi  a  tendency  to  lithiasis,  would  indicate  gout,  while  the 

absence  of  these  and  a  history  of  frequent  exposure  to  cold  and  wet,  of 

injury  to  the  joint,  of  previous  exhausting  disease  or  drain,  of  impaired 

health,  debility,  or  poverty,  would  strongly  imply  rheumatoid  arthritis. 

Gout  is  especially  observed  in  males  over  thirty,  and  very  rarely  in 

children ;   general  rheumatoid  arthritis  is  chiefly  a  disease  of  females 

during  menstrual  life,  and  occasionally  occurs  in  children  of  either  sex. 

The  partial  form  is,  like  gout,  chiefly  a  disease  of  men,  but  occurs 

generally  at  a  more  advanced  age  than  gout.     Even  chronic  gout  is  more 

or  less   paroxysmal,   with   distinct  intermissions;    chronic  rheumatoid 

arthritis  is  more  or  less  abiding  and  progressive,  with  only  remissions  in 

its  course  and  severity ;  the  former  is  frequently  associated  with  chronic 

renal  disease,  the  latter  is  not.     The  urate-of-soda  deposits  about  the 

articulations  in  gout  appear  as  more  or  less  round  or  ovoid  swellings  in 

the  close  vicinity  of  the  joints,  but  not  observing  their  exact  level  or  their 

general  form ;  softish  when  recent,  they  never  acquire  a  bony  hardness, 

and  are  nearly  always  capable  of  sliglit  lateral  movement.     The  skin 

covering  them  is  frequently  stretched  and  glossy,  and  may  exhibit  white 

spots  of  urate  of  sooa.     The  articular  nodosities  in  chronic  rheumatoid 

arthritis  are  actual  osseous  enlargements  of,  or  outgrowths  from,  the 

articular  surfaces,  formmg  part  of  them,  immovable  and  conserving 

more  or  less  their  form.     The  integument  covering  the  nodosities  is  not 

glassy  or  dotted  with  chalk-like  specks.     The  several  types  of  deformity 

of  the  fingers  previously  described,  and  mainly  producea  in  rheumatoid 

arthritis  by  muscular  contractions  and  altered  shape  of  the  articular 

sur&ces,  are  not  seen  in  gout     Finally,  if  chalk-like  concretions  are 

visible  in  the  ears,  joints,  or  finger-ends,  or  if  the  blood  contain  uric 

add,  gout  is  present.     While   rheumatoid   arthritis  and  chronic  ffout 

occasionally  coexist  in  the  same  patient  in  England,  in  Canada,  where 

the  latter  disease  is  comparatively  rare  and  the  former  quite  common, 

the  writer  does  not  remember  to  have  observed  such  coexistence. 

Besides  the  acute  syphilitic  disease  of  the  joints  already  alluded  to  as 
occurring  in  children  (inherited),  a  chronic  arthritis  is  observed  in  the 
adult  amongst  the  very  late  lesions  of  syphilis.  It  is  usually  monoarticu- 
lar, affects  nie  larger  joints,  especially  the  knee,  and  may  originate  either 
in  the  sjmovial  membrane  or  In  the  bone  and  periosteum.  In  syphilitic 
synovitis  the  history  of  the  case,  the  existence  occasionally  of  soft  gummy 
tumors  in  the  periarticular  tissues  and  of  hydrarthrosis,  tne  trivial  degree 
of  pain  and  tenderness,  the  insidious  invasion  and  chronic  course  of  the 
affectioQ,  and  its  prompt  relief  by  antisyphilitic  remedies,  will  indicate 
the  nature  of  the  case. 

When  it  originates  in  the  bone  and  periosteum,  although  the  invasion 
niay  be  prompt  and  the  pain  at  first  severe,  the  latter  usually  moderates 
greatly  and  becomes  nocturnal,  and  the  articular  surfaces  present  localized 
rather  than  general  enlargement  (hyperostosis);  nodes  often  coexist; 
efiusion  is  moderate,  unless  the  synovial  membrane  is  also  involved,  and 
full  doses  of  iodide  of  potassium  will  soon  aflTord  relief. 

Prognosis. — ^In  the  polyarticular  form  the  course  varies  much  more  than 
is  commonly  believed,  and  the  disease  must  not  be  r^arded  as  necessarily 
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S regressive  arid  incarable.  When  it  occurs  in  young  persons,  and  in  chil- 
ren  more  especially,  although  it  may  suffer  exacerbations  and  remissions 
for  a  few  years,  yet  arrest  of  the  disease  and  recovery  of  the  functions 
of  the  joints,  sometimes  with  very  little  deformity,  now  and  then  take 
place  under  suitable  management.  Quite  recently  a  man  of  thirty-two 
consulted  me  about  a  vesical  affection  who  from  the  age  of  eight  had 
suffered  every  winter  for  twenty  years  from  rheumatoid  arthritis  in  his 
hands  and  feet,  and  finally  in  the  knees.  Yet  when  seen  by  me  he  had 
been  free  from  pain  in  his  joints  for  three  years,  and,  although  they 
were  somewhat  deformed,  their  mqvemcnts  were  remarkably  free  and 
painless. 

Several  of  my  younger  patients  while  bearing  children  rapidly  and 
nursing  them  have  had  the  disease  in  their  hancLs  or  hands  and  wrists ; 
exacerbations  have  recurred  during  subsequent  lactations,  and  yet  the 
disease  has  either  become  arrested  or  progressed  very  slowly  and  at  long 
intervals.  It  is  admitted,  however,  that  these  are  all  exceptional  cases, 
and  that  the  tendency  both  of  polyarticular  and  of  the  monoarticular 
forms  is  to  progress,  and,  either  steadily  or  at  intervals  and  by  recurring 
attacks,  to  permanently  deform  the  joints  and  impair  their  movements. 
Even  under  these  circumstances,  however,  the  patients  may  suffer  little 
pain  unless  when  forcible  movements  of  the  articulations  are  attempted. 

On  the  other  hand,  while  the  disease  cannot  be  regarded  as  curable 
under  the  employment  of  drugs,  very  much  can  frequently  be  done, 
especially  in  the  polyarticular  form,  to  relieve  the  suffering  and  to  retard, 
if  not  arrest,  the  progress  of  the  disease,  and  even  to  restore  sometimes 
very  considerably  the  functions  of  the  joints.  Neither  of  these  forms  of 
rheumatoid  arthritis  can  be  said  to  be  dangerous  to  life,  and  they  often 
exist  ten  or  twenty  years  and  more  without  seriously  injuring  the  general 
health.  Heberden's  nodosities  are  incurable,  but  they  are  little  more 
than  deformities. 

Treatment. — The  treatment  of  rheumatoid  arthritis  is,  as  a  rule,  dis- 
appointing, and  perhaps  no  affection  requires  more  perseverence  and  self- 
reliance  on  the  part  of  the  physician  or  more  hopeful  resolution  on  that  of 
the  patient.  Our  first  duty  is  to  make  an  exhaustive  search  as  to  the  prob- 
able cause  of  the  disease,  as  its  removal  is  an  important  step  in  the  treat- 
ment of  the  affection,  although  such  search  is  frequently  futile,  and  many 
of  the  alleged  causes  may,  after  all,  be  mere  antecedents  or  coincidences. 
However,  inasmuch  as  the  pathology  of  the  disease  is  very  obscure, 
any  abnormal  condition  of  organ  or  function  that  may  be  discovered 
should  receive  strict  and  prompt  attention,  lest  it  should,  either  through 
disturbed  innervation  or  malassimilation  or  impaired  nutrition  or  defect- 
ive excretion,  be  the  predisposing  or  exciting  cause  of  the  disease.     In 
women  the  most  careful  inquiry  should  be  made  into  the  state  of  the 
ovario-uterine  organs  and  functions,  and  the  least  departure  from  their 
norm  should  be  at  once    treated.     Deficient,  excessive,  or  painftil  men- 
struation, leucorrhoea,  ovarian  irritations,  or  pain,  even  displacements  of 
the  uterus  or  ovary,  should  be  corrected  as  soon  as  possible.     Repeated 
pregnancy  and  prolonged  lactation,  recurring  mental  anxiety  and  physical 
fatigue,  defects  of  diet,  want  of  food,  of  sunlight,  and  of  good  air,  resi- 
dence in  damp  dwellings,  occupations  involvii^g  exposure  to  cold   and 
wet,  are  conditions  supplying  important  indications  which  too  often  are 
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beyond  the  control  of  the  physician,  although  they  peremptorily  require 
his  attention.  The  general  form  is  often  met  with  in  anaemic  persons 
and  ill  those  of  impaired  health  and  vigor,  and  probably  very  rarely 
occars  under  opposite  circumstances ;  and  there  is  a  consensus  of  opinion 
that  a  lowering  system  of  treatment  is  contraindicated  in  rheumatoid 
arthritis. 

Having  efficiently  set  about  correcting  or  removing  these  various  pre- 
disposing or  detennining  causes  of  the  disease,  we  next  direct  our  care 
to  the  disease  itself.  The  remedies  which  had  been  found  most  useful  in 
rheumatoid  arthritis  before  the  introduction  of  salicylic  acid  were  cod- 
liver  oil,  quinia,  iodine,  iron,  arsenic,  and  various  mineral  waters, 
employed  either  externally  or  internally,  usually  in  both  ways.  Judg- 
ing from  my  own  late  experience  and  from  the  results  obtained  by 
Ste'  and  other  French  physicians,  as  communicated  by  Jules  Com- 
pagnon,*  sodium  salicylate,  given  in  sufficient  doses,  promises  to  be 
more  generally  useful  in  the  more  acute  forms  or  in  the  actively  inflam- 
matory x>^riods  and  exacerbations  of  the  disease  than  any  of  those  agents. 
Incluaing  S6e's  cases,  Compagnon  has  related  17  examples  of  rheu- 
matoid arthritis,  most  of  them  of  the  general  progressive  form,  in  whidi 
great  improvement  as  regards  pain,  stiffness,  swelling,  and  even  deformity, 
followed  promptly  the  employment  of  that  salt,  even  after  the  failure  of 
other  remedies.  It  proved  signally  useful  recently  in  a  rebellions  chronic 
case  of  my  own.  Pollock  has  lately  published  an  instance  in  which 
5  grains  of  salicylate  of  quinia  three  times  a  day  were  in  three  or  four 
days  followed  by  great  relief.*  The  testimony  already  given  of  Dr.  J.  T, 
Eskridge  as  to  the  great  value  of  this  salt  in  chronic  rheumatism  will  be 
held  by  some  to  be  corroborative  of  its  value  in  rheumatoid  arthritis. 
It  is  hardly  necessary  to  say  that  it  often  fails  in  this  intractable  disease, 
but  it  has  frequently  relieved  the  pain  and  swelling  and  arrested  the 
progress  of  it,  at  least  for  the  time,  even  when  alkalies,  iodine,  arsenic, 
baths,  etc.  had  failed. 

It  is  probable  that  less  than  45  grains  per  diem  of  the  sodium  salt  is 
of  little  value  in  even  the  most  chronic  forms,  and  that  the  quantity 
requires  to  be  increased  in  proportion  as  the  febrile  symptoms  are  active, 
so  that  a  drachm  and  a  half  or  two  drachms  may  need  to  be  administered 
in  the  day  to  some  persons.  It  should  be  given  in  divided  doses  at 
mtervals  of  two  hours,  and,  what  is  of  primary  importance,  it  should  be 
continued  for  a  long  time,  even  after  much  improvement  has  resulted, 
and  should  be  resorted  to  from  time  to  time,  especially  during  recurrences 
of  the  pain,  heat,  or  swelling.  It  is  of  consequence,  especially  in  elderly 
patients,  to  ascertain  that  the  medicine  is  being  promptly  eliminated  by 
the  kidneys  and  to  watch  its  effect  upon  the  heart.  The  administration 
along  with  it  of  a  little  old  rye  whiskey  or  brandy  will  sometimes  be  neces- 
sary in  feeble  people.  In  those  rather  common  cases  in  which  the  skin  is 
inactive  and  perhaps  harsh  the  salicylate  often  improves  that  important 
oi^n  of  oxidation  and  elimination,  and  should  it  not  do  so  the  addition 
of  the  ammonium  carbonate  may  be  tried,  especially  in  feeble  persons 
with  weak  hearts. 

>  BtiiU^  <U  VAeadhnU  de  Mid.,  Paris,  t.  y.,  2d  Serie,  1877. 

*  De  f  Utilite  du  SalieylaU  cie  Soude  dam  le  TraUement  du  Rheutnaiiamej  par  Jalee  Com- 
psgnon,  Paris^  1880.  *  The  Lancet,  u.,  1882, 141 
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Moreover,  the  other  drugs  which  sometimes  prove  serviocable  in  this 
disease  may  be  given  at  tne  same  time  or  alternately  with  the  salicylate, 
or  instead  of  it  if  it  is  not  found  to  be  of  use  or  is  not  tolerated:  In 
chronic  cases  a  prolonged  course  of  cod-liver  oil,  alone  or  along  with  malt 
extract,  often  seems  to  be  of  real  service,  especially  when  nutrition  is 
much  impaired  or  when  the  patient  is  the  subject  of  acquired  or  inherited 
struma.  Iodide  of  }K)tassiuni,  in  combination  with  quinia  or  other  tonic, 
will  often  prove  signally  useful  in  chronic  cases  unaccompanied  by  pyrexia, 
in  which  the  pains  are  worst  at  night.  It  should  be  first  tried  in  moder- 
ate doses  (5  to  8  graiu.s),  and  be  continued  for  a  long  time  with  occasional 
intermissions,  and  before  discarding  it  from  disappointment — which 
often  arises — 15-  to  20-grain  doses  may  be  given  tentatively  for  a  short 
period.  Milk  or  coffee  or  Vichy  water  are  good  vehicles  for  its  admin- 
istration. Whether  free  iodine  in  the  form  of  the  tincture,  so  highly 
spoken  of  by  Las^ue,*  acts  as  well  or  better  tlian  the  iodide  of  potas- 
smm  is  doubtful.  He  gave  it  at  meals,  in  doses  progressively  increased 
from  10  drops  to  5  or  6  gninimes  twice  a  day,  in  sherry  or  sweetened 
water,  and  persevered  with  it  for  a  long  period.  Garrod  has  had  many 
restorations  to  health  in  severe  forms  of  tliis  disease  from  the  persevering 
employment  of  the  syrup  of  the  iodide  of  iron.  The  iron  in  these  prep- 
arations may  deserve  as  much  commendation  as  the  iodine,  for  it  has  often 
]>roved  signally  useful  in  this  disease,  not  alone  on  account  of  the  anaemia 
which  so  frequently  attends  it,  but  through  its  beneficial  influence  upon 
the  nutritive  functions  and  the  circulation. 

The  usual  rules  regulating  the  employment  of  iron  are  to  be  observed, 
and  the  condition  of  the  digestive  organs  will  demand  special  attention 
during  its  employment.  Although  the  influence  of  arsenic  upon  rheu- 
matoid arthritis  is  not  uniform,  yet  as  it  sometimes  proves  really  useful' 
it  should  be  tried.  Like  iron,  it  may  prove  beneficial  in  several  ways — 
by  improving  the  quality  of  the  bloo(i,  promoting  the  circulation  in  the 
superficial  layers  oi  the  skin,  or  exerting  some  influence  upon  either  the 
nerve-centres  or  perhaps  upon  the  vaso-motor  nerves  of  the  cutaneous  or 
articular  tissues.  The  last-mentioned  suggestion  is  favored  by  the  cir- 
cumstance noted  by  Charcot — viz.  that  the  first  effects  of  arsenic  in  nod- 
ular rheumatism  are  often  intensification  of  the  articular  pains,  and  some- 
times the  pi*oduction  of  redness  and  swelling  where  tliey  did  not  exist 
before.  That  author  found  arsenic  without  effect  or  injurious  in  very 
inveterate  cases  and  when  the  disease  had  appeared  at  an  advanced  age. 
Five  to  ten  minims  of  Fowler's  solution,  or  of  the  solution  of  the  arseui- 
ate  of  sodium,  which  is  perhaps  less  irritating  than  the  former,  should 
be  given  immediately  after  meals,  and  its  effects  upon  the  gastric  and 
hepatic  functions  carefully  watched.  De  Mussy  has  highly  recommended 
arsenical  baths  (Sss-Sij  of  arseniate  of  soda  to  30  gallons  of  water),  but 
as  the  arsenic  is  not  absorbed  by  the  unbroken  skin,  any  improvement 
which  may  follow  its  employment  is  probably  owing  to  the  temperature 
of  the  bath  or  the  bath  itself. 

A  similar  remark  lias  been  made  respecting  the  value  of  the  various 

*  Arch,  Ohi,  de  Mid,,  1856. 

'  Ab  to  the  value  of  arsenic  in  rhenmatoid  arthritis,  see  Bardsley's  Medical  Rfports, 
London,  1807:  Begbie»  Kdin,  Med.  and  Surg.  Jour.,  1858;  Fuller,  ilb.  ciY.,  p.  362;  Gar- 
rod,  lib.  cit.f  3a  ed.,  p.  534;  Gueneao  de  Musst,  Bull,  de  ThSrapeuiiquej  L  Ixvii.,  1864,  p. 
24 ;  Charcot,  lib,  eit.,  p.  222. 
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themial  mineral  baths,  natural  and  artificial,  so  much  employed  in  this 
disease.^  It  is  neither  the  nature  nor  proportion  of  their  mineral  ingre- 
dients, but  the  degree  of  temperature,  wliich  constitutes  the  essential 
point  in  the  action  of  a  bath.  This,  if  true,  explains  the  almost  equal 
reputation  of  the  many  varieties  of  thermal  mineral  springs  in  the  treat- 
ment of  rheumatoid  arthritis  and  chronic  rheumatism.  It  is  this  that 
permits  the  physician  to  promise  the  poor  patient  as  much  benefit  from 
the  employment  of  hot  baths  of  simple  water  as  of  those  of  New  Zea- 
land, Plombi5res,  or  Arkansas. 

The  time  for  a  resort  to  hot  baths  in  rheumatoid  arthritis  is  when  the 
very  violent  pains  have  subsided  sufficiently  to  allow  of  their  employ- 
ment ;  and  while  they  may  be  hopefully  used  in  the  most  chronic  and 
advanced  cases,  the  earlier  they  are  employed  the  more  curative  they  are. 
The  temperature  of  these  hot  baths  need  not,  as  a  rule,  exceed  95  to 
100®  F.,  although  some  authorities  approve  of  raising  the  temperature 
to  110®  or  112°  while  the  patient  is  in  the  water.  A  series  of  twenty  to 
thirty  such  baths,  taken  every  second  day  for  ten  to  twenty  minutes,  is 
sufficient  for  one  trial,  and  often  eflfects  very  great  improvement  in  the 
disease.  The  aggravation  or  return  of  pain  in  the  joints  which  often 
follows  the  employment  of  warm  baths  will  cease  after  the  fifth  or  sixth 
bath.  Gfarrods  experience  of  the  Turkish  bath  is  not  favorable;  it 
very  often  does  much  mischief  by  causing  debility,  and  its  excessive  use 
has  induced  rheumatoid  arthritis  in  persons  previously  free  from  the 
disease. 

Now,  while  it  may  be  true  that  simple  hot-water  baths  employed  at 
home  are  as  good  as  mineral  thermal  baths  taken  at  their  source,  it  is 
generally  admitted  that  it  is  best  to  send  persons  who  can  affi^rd  the 
expense  to  the  springs  themselves,  where  they  may  drink  the  waters  as 
well  as  employ  them  externally,  and  at  the  same  time  secure  all  the 
advantages  arising  from  change  of  habits,  scene,  and  climate,  from 
restriction  to  a  proper  diet,  and  from  the  systematic  employment  of  the 
waters  and  baths  under  the  direction  of  persons  experienced  in  their 
administration,  etc.  No  reliable  rules  can  be  laid  down  for  the  selection 
of  the  mineral  waters  best  adapted  to  each  case :  the  stronger  alkaline 
waters  perhaps  had  better  be  used  with  great  care,  such  as  thase  of  Carlsbad, 
Vichy,  Mont  Dor6,  Weisbaden,  and  aftxjr  a  course  of  thermal  mineral  baths 
at  such  places  as  Aix-les-Bains,Wildbad,  Bath,  Aix-la-Chapelle,  etc.,  Garrod 
advises  resort  to  some  place  where  the  air  is  bracing  and  the  waters  tonic 
or  chalybeate,  as  Buxton,  Spa,  Schwalbach,  or  St.  Moritz.  In  this  coun- 
try gooid  results  are  often  obtained  at  the  Hot  Springs  of  Arkansas  and 
the  Hot  Sulphur  and  the  Lithia  Springs  of  Virginia.  The  use  inter- 
nally and  in  the  form  of  hot  baths  of  the  mineral  springs  of  Saratoga, 
of  Michigan,  of  the  Licks  of  Kentucky,  and  of  California,  of  St.  Leon 
and  St  Catherine's  (Canada),  is  frequently  very  beneficial.  In  the  selection 
of  the  mineral  waters  to  be  drunK,  and  of  the  temperature  and  other 

Joalities  of  the  baths  to  be  employed,  careful  attention  must  be  paid  to 
le  condition  of  the  functions  of  the  skin,  liver,  kidneys,  and  nervous 
system ;  but  space  cannot  be  afforded  here  for  the  consideration  of  this 
extensive  topic.     Moreover,  it  occasionally  happens  that  after  failure  of 

*  Vide  Niemeyer,  Text-Book  Pi-act,  Med.,  N.  Y.,  18G7,  j).  488;  Traitement  du  Rheum. 
par  l€B  bains  d  hatUe  temperaiurf^  par  Cli.  Aug.  Boulher,  Paris,  1878. 
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sulphur  or  alkaline  baths  some  other  form  may  succeed,  as  the  vapor  or 
hot-air,  or  tepid  or  very  hot-water  bath.  If  decided  benefit  follow  the 
first  series  of  baths,  recourse  should  be  had  from  time  to  time  to  a  fresh 
series,  even  for  several  years,  in  obstinate  cases.  Mud  and  peat  batlis 
are  much  valued  in  Germany,  although  they  do  not  always  agree  with 
weakly  or  aged  people. 

The  local  treatment  is  of  equal  importance  with  the  general,  and  it  is 
not  unfrequently  more  efiective  in  restoring  the  functions  of  the  articula- 
tions.    In  that  rare  variety,  acute  rheumatoid  arthritis,  attended  with 
much  pain  and  heat  in  the  joints,  perfect  rest  in  bed  is  called  for, 
together  with  other  measures  adapted  to  subdue  the  inflammation  and 
allay  the  pain.     Compresses  wet  with  warm  water,  rendered  anodyne  by 
the  addition  of  laudanum  or  belladonna,  or  both,  and  covered  witn  oiled 
silk,  suit  some  cases — light  linseed  poultices,  applied  moderately  warm 
and  extending  considerably  beyond  the  limits  of  the  articulation  and 
covered  with  gutta-percha  or  oiled  silk,  in  others.    As  the  pain  and  local 
heat  subside,  the  tincture  of  iodine  may  be  applied  extensively,  or  blis- 
tering-fluid over  limited  areas  above  and  below  the  affected  joints,  but 
not  on  them  until  the  inflammation  has  very  much  abated  and  is  becom- 
ing chronic.     These  simple  methods  should  be  employed  assiduously  and 
l>e  aided  by  appliances  to  secure  actual  rest  of  the  inflamed  joints.     In 
the  chronic  variety  complete  rest  is  not  needed  unless  during  the  acute 
exacerbations,  but  the  movements  should  be  at  first  somewhat  restrained 
and  be  regulated  by  the  effects  produced.     But  the  severe  pain  experi- 
enced during  the  movements  must  be  borne ;  it  will  subside  promptly. 
Decided  increase  of  pain  and  heat  in  the  part,  lasting  many  hours,  would 
indicate  more  reserve  in  the  use  of  the  joints.     It  is  frequently  very 
difficult  to  determine  when  and  to  what  extent  movement  may  be  per- 
mitted in  this  disease.     No  fixed  rule  can  be  laid  down  of  universal 
application,  but  it  may  be  stated  that  in  proportion  as  the  local  disease 
becomes  indolent  and  inactive  may  pressure  and  active  movements  of  the 
joints  be  resorted  to,  for  they  then  have  a  beneficial  influence  in  prevent- 
ing stiffness,  contraction,  and  deformity.     Indeed,  in  my  opinion  it  is 
not  wise  to  delay  these  movements  long  even  in  subacute  cases.     The 
editor  of  this  work  has  especially  insisted  upon  the  importance  of  sys- 
tematic daily  movements  of  the  affected  joints  as  the  most  essential  part 
of  the  treatment,^  "  combined  with  thorough  massage  of  all  the  muscles 
whose  functional  activity  is  impeded  and  impaired." 

The  abiding  chronic  inflammation  indicated  by  local  heat,  swelling, 
and  inflammation  of  the  affected  tissues  may  be  variously  treated.  The 
joints  may  be  thoroughly  fomented  with  tolerably  hot  water  or  by  means 
of  the  local  vapor  bath  for  half  an  hour,  morning  and  night,  and  then 
be  gently  rubbed  for  ten  or  fifteen  minutes  with  iodine  or  weak  mercurial 
ointment  or  with  the  compound  camphor  or  acetic  turpentine  liniment, 
or,  if  these  are  too  stimulating,  with  some  bland  oil,  such  as  cod-liver  or 
neats'  foot  or  cocoa  oil,  after  which  should  be  applied  hot-water  com- 
presses or  linseed  poultices  or  a  wrap  of  soft  cotton  wool  covered  with 
oiled  silk  and  secured  by  an  elastic,  moderately  tight  roller.  If  these 
means  prove  inefficient  and  the  inflammatory  process  grow  more  indo- 

^''Some  Practical  Eemarks  on  Chronic    RheumatUm/'  by  Wm.  Pepper,   M.  D., 
Archives  of  Medicine,  Oct.,  ISSO. 
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lent,  counter-irritants  may  be  conjoined  with  or  substituted  for  them. 
Small  fly  blisters  or  strong  iodine  paint  may  be  applied  close  to  the 
joints^  or  tlie  ordinary  iodine  tincture  may  be  brushed  over  them,  or  the 
above  ointments  or  liniments  and  one  of  the  bland  oils  may  be  more 
forcibly  rubbed  in.  The  prolonged  rubbing  of  these  stiff,  swollen  joints 
with  oil  is  not  valued  as  much  as  it  deserves. 

Compression  of  the  thickened  tissues  by  means  of  a  thick  envelope  of 
cotton  wool  and  thin  flannel  or  rubber  bandage  sometimes  acts  very  well, 
probably  by  reducing  the  amount  of  blood  and  interfering  with  cell- 
growth  or  promoting  cell-degeneration.  Hot  sand-batlis  to  the  afiected 
joints  are  sometimes  useful. 

These  several  measures  should  be  perseveringly  applied,  and  in  pro- 
portion as  chronicity  prevails  the  active  and  passive  movements  of  the 
articulations  and  massage  of  the  muscles  and  adjacent  tissues  should  be 
daily  and  eflSciently  practised. 

Electricity  will  often  be  found  an  important  adjuvant  in  this  as  well 
as  in  an  earlier  stage,  not  only  in  improving  the  nutrition  of  the  muscles, 
but  in  promoting  aDsoq)tion,  allaying  jxiin,  and  subduing  excitability  of 
the  peripheral  structures,  removing  muscular  contractions,  and  probably 
modifying  the  local  inflammatory  processes.  It  appears  also  in  some 
cases  to  improve  the  general  health.  The  constant  current  is  generally 
the  most  useful,  and  should  have  an  intensity  of  about  ten  to  fifteen 
milliamp^res,  and  be  applied  daily  for  ten  or  fifteen  minutes.  The  posi- 
tive pole,  terminating  m  a  large  flat  moistened  sponge,  is  applied  to  the 
spinal  origin  of  the  brachial  or  lumbar  plexus,  according  as  the  superior 
or  inferior  members  suffer,  while  the  negative  pole  is  immersed  in  a 
vessel  of  warm  salt  water  in  which  the  hands  or  feet  are  placed.  Some 
apply  the  n^ative  electrode  to  the  joints  and  the  positive  to  the  limb 
higher  up.^  The  faradic  current  may  also  be  employed  on  account  of  its 
action  ujwn  the  muscles  and  small  vessels.  In  the  advanced  stage 
attended  with  marked  thickening  of  the  articular  and  periarticular 
tissues,  with  contractions  of  the  musclas  and  greater  or  less  impairment 
of  movement,  the  above  measures  are  still  our  chief  resources ;  out  they 
may  be  employed  more  vigorously.  We  have  little  fear  now  of  lighting 
up  inflammation ;  we  ind^d  desire  to  excite  a  more  active  circulation  in 
the  part  with  a  view  of  removing  the  congested  state  of  the  capillaries 
and  venules,  so  favorable  to  the  development  of  fibroid  growtns.  In 
this  stage  especially  vigorous  active  and  passive  movements  of  the 
affected  joints,  and  massage  of  the  muscles  which  move  them,  and 
gymnastics,  are  imperatively  needed,  and  it  is  sometimes  almost  mar- 
vellous what  an  amount  of  mobility  and  usefulness  may  thereby  be 
restored  to  apparently  helplessly  crippled  and  deformed  articulations 
and  members.  Persons  who  liave  not  walked  for  years  are  frequently 
80  much  improved  as  to  be  able  to  leave  their  sofa  or  bed,  and  with  or 
witliout  crutches  or  mechanical  aids  walk  about,  while  their  abiding 
pains  depart,  and  tliis  notwithstanding  the  permanent  deformity  of  the 
articular  surfaces.  ^For  the  various  mechanical  appliances  that  are 
fiometinics  necessary  m  tliis  advanced  stage  works  upon  surgery  may 
be  consulted.) 

The  hygienic  measures  to  be  obser\''ed  are  pr«;bably  very  much  the 

^  liomolle,  ^(6.  ciL^  p.  710. 
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same  as  tbose  iudicated  in  the  article  upon  simple  chronic  articular  rheu- 
matism— some  of  them  at  least — ^and  are  such  as  may  be  inferred  from  a 
review  of  the  exciting  causes  of  rheumatoid  artliritis.  Be  it  remembered 
also  that  acute  and  chi*onic  articular  rheumatism  appear  amongst  the  causes 
of  that  disease.  We  are  hardly  justified  in  promismg  arrest  of  the  disease 
on  removal  to  a  warm,  dry,  and  even  climate ;  yet  wealthy  patients  need 
not  be  dissuaded  from  trying  the  experiment.  The  use  oi  flannel  under- 
clotliing  and  the  employment  of  tepid  or  even  moderately  cool  batlis, 
followed  by  the  use  of  the  flesh-brush  or  rough  towel,  are  important 
means  of  protecting  persons  predisposed  to  this  disease.  The  ordinary 
hygienic  laws  adapted  to  mamtain  a  healthy  state  of  all  the  functions, 
mental  as  well  as  physical,  are  to  be  observed,  for  in  this  disease  the 
influence  of  the  mind  over  the  body  is  shown  by  the  frequency  with 
which  rheumatoid  arthritis  follows  closely  upon  mental  shocks,  worry,  etc. 

The  diet,  it  is  generally  admitted,  should  be  of  a  nutritious  diaracter, 
yet  plain  and  digestible,  and,  unless  specially  required  to  meet  certain 
indications,  should  not  include  heavy  wines  or  fermented  liquors.  How- 
ever, Garrod  affirms  tliat  uncomplicated  rheumatoid  arthritis  is  not 
aggravated  by  the  use  of  porter,  ale,  or  sound  wines ;  and  his  rule  is  to 
give  sufficient  of  these  alcoholic  beverages  to  support  the  tone  of  the 
whole  system,  but  not  enough  to  excite  the  circulation  and  thereby  pro- 
iluce  subsequent  reaction. 

Finally,  the  above  system  of  treatment  must  be  persisted  in  year  by 
year  with  the  object  of  securing  arrest  when  cure  has  not  been  effected. 


QonorrhcBal  Rheumatism,  or  GonorrhcBal  Arthritis. 

Synonyms. — Arthrite  ou  Arthropathie  blennorrhagique,  Tripper-rheu- 
matismus,  Gonooele,  Urethral  Rheumatism,  Urethral  Synovitis. 

Etiology. — As  its  name  implies,  the  cause,  par  excellence,  of  the  dis- 
ease is  gonorrhoea,  as  was  perhaps  first  indicatea  by  Selle^  and  Swediaur,* 
although,  no  doubt,  an  affection  apparently  identical  is  rarely  observed 
associated  with  non-contagious  urethral  discharge  and  with  the  urethral 
irritation  incident  to  cathetcrism  and  to  stricture.  I  have  seen  it  associated 
with  a  simple  mucous  urethral  dischai'ge  in  a  man  of  gouty  habit,  married 
and  free  from  the  suspicion  of  specific  infection.  Such  discharge  has  been 
attributed  to  gouty  in-itation,  to  dietetic  and  venereal  excesses,  and  to  the 
f'ontact  of  non-specific  vaginal  secretion ;  and  such  origin  is  well  established. 
More  than  one  observer  has  noticed  a  susceptibility  to  urethritis  on  the 
i>art  of  persons  who  have  had  gonorrhoeal  rheumatism.  A  gouty  taint 
IS  undoubtedly  often  present  in  urethral  rheumatism.  These  non-gonor- 
rhceal  cases  require  more  close  investigation  than  they  have  received.* 
Foumier  has  not  met  with  them.* 

The  stage  of  the  gonorrhoea  at  which  the  articular  affection  may  appear 
varies  very  much.  It  frequently  sets  in  from  the  sixth  to  the  sixteenth 
<lay  of  the  discharge ;  it  is  common  enough  between  the  thiixl  and  sixth 
or  twelfth  weeks,  and  may  be  delayed  as  late  as  the  twelfth  month.    There 

^  Chr.  Th.  Selle,  MecUcina  Cfinicoy  oder  Handbueh  der  Medicin^  Berlin,  1781. 
'  Swecli.iur,  London  Med,  Oaz^^  1781. 

•  See  Ellit)Uson,  "Non-contagious  Urethral  Rheum.,"  Med,  TimeSf  i.  CO,  p.  613. 

*  Foumier,  Nouv.  Diet,  de  Med.  et  de  Chir.,  t.  v.  p.  228. 
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is  no  constant  relation  between  the  severity  of  the  urethral  inflammation 
and  the  frequency  with  whicJi,  or  the  time  at  which,  the  articular  symp- 
toms arise ;  and  these,  once  established,  appear  to  be  largely  independent 
of  the  state  of  the  urethra.  On  the  advent  of  the  joint  affection  the  dis- 
charge usually  continues  as  it  was,  although  it  onen  abates  somewhat. 
Fresn  attacks  of  gonorrhoea,  even  when  very  mild,  often  develop  new 
invasions  of  the  articular  affection,  as  though  an  idiosyncrasy  exis- 
ted. 

While  the  ordinary  exciting  causes  of  simple  acute  articular  rheuma- 
tism are  not  necessary  to  the  production  of  gonorrhoeal  rheumatism,  they 
do  now  and  then  act  as  adjuvants.  Such  are  cold,  fatigue,  and  injuries 
of  the  joints,  and  a  severe  acute  arthritis  is  not  infrequently  developed 
during  gonorrhcBa  under  such  circumstances.  Other  predisposing  influ- 
ences probably  exist,  the  absence  of  which  in  some  measure  explains  the 
infrequency  of  gonorrhceal  rheumatism  as  compared  with  the  prevalence 
of  eonorrhcea.  Bcsnier  holds  that  constitutional  rheumatism,  tlie  arthri- 
tic habit,  or  rh6redit6  arthritique,  is  not  infrequently  present  in  the  vic- 
tims of  gonorrhoeal  rheumatism  as  a  predisposition ;  Nolen^  found  an 
inherited  rheumatic  predisposition  in  6  out  of  88  cases,  and  that  4  others 
had  had  rheumatism  before  contracting  gonorrhoea;  and  Hutchinson 
maintains  that  it  is  the  existence  of  the  arthritic  diathesis  which  enables 
urethral  inflammation  to  produce  eonorrhoeal  rheumatism.  He  says: 
"  From  statistics  that  I  have  carefully  collected  I  have  no  hesitation  in 
believing  that  the  predisposing  cause  of  it  usually  is  the  inheritance  of 
arthritic  tendencies ;  and  adds,  "  Very  oft;en  the  subject  of  gonorrhoeal 
rheumatism  will  give  a  fiunily  historv  of  gout.''  However,  the  disease 
often  occurs  in  the  absence  of  any  discoverable  tendency,  hereditary  or 
acquired,  to  simple  articular  rheumatism.  On  the  other  hand,  persons 
have  had  one  or  several  attacks  of  gonorrhoea  previously  that  did  not 
give  rise  to  rheumatism.  Nolen's  table  of  88  cases  contains  1 2  instances 
of  this  kind.  It  is  probable  that  by  reducing  the  resisting  foixie  of  the 
organism,  scroftila,  the  so-called  lymphatic  diathesis,  ansemia,  and  debil- 
ity favor  the  development  of  the  disease. 

Gonorrhoeal  rheumatism,  like  gonorrhoea,  is  proportionally  as  well  as 
actually  much  more  frequent  in  men  than  in  women  (111  men,  7  women, 
Nolen) ;  and  the  greater  proclivity  of  the  former  has  been  attributed  to 
the  greater  delicacy,  sensibility,  and  complexity  of  the  structures  involved 
in  tliem  than  in  women  by  gonorrhoea. 

Morbid  Anatomy. — The  lesions  of  gonorrhoeal  rheumatism  in  the 
early  stage  resemble  closely  those  of  acute  articular  rheumatism;  and 
it  is  probable,  for  opportunities  of  ascertaining  by  actual  dissection 
are  very  rare,  that  the  synovial  membrane  chiefly  suffers.  In  more 
advanced  stages  the  joints  contain  serous  fluid  in  which  fibrinous 
flakes  and  numerous  leucocytes  are  found ;  the  cartilages  may  be 
eroiled  and  soft^ened;  and  in  some  protracted  cases  even  the  bones  may 
participate  in  the  inflammation,  and  the  changes  found  in  polyartic- 
ular rheumatoid  arthritis  may  be  developed.  Ultimately  fibrous  adhe- 
sions, resulting  in  ankylosis,  may  occur.  Suppuration  very  rarely  takes 
place,  and  it  is  probable  that  in  such  cases  pysemia  is  added  to  gonor- 
rhoeal arthritis. 

^  **  Rheumatismus  ^norrhoicua,"  DeuUehes  Archiv  far  klin.  Med.,  Bd.  xxzii.,  1883. 
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Symptoms. — Gonorrhoeal  rheumatism  may  attack  any  of  the  joints ; 
it  most  commonly  invades  the  larger  at  firsts  more  especially  the  knee ; 
the  ankle  is  next  in  order  of  frequency,  and  then  succeeds  the  shoulder, 
closely  followed  by  the  smaller  joints  of  the  liands  and  feet,  which  are 
very  seldom  aifectol  primarily  and  antecedently  to  the  larger  joints.  The 
temporo-maxillary,  the  sacro-iliac,  the  stemo-clavicular,  the  intervertebral, 
do  not  escape  gonorrhoeal  rheumatism  more  than  they  do  rheumatoid  or 
pyeemic  arthritis.*  The  disease  most  frequently  invades  several  joints 
simultaneously  or  successively,  but,  soon  declining  in  many  of  them,  it 
finally  becomes  localized  in  a  few  or  rarely  in  a  single  articulation.  It 
is  monoarticular  from  the  first  in  about  20  per  cent,  of  cases,  especially 
in  the  knees. 

Gonorrhoeal  rheumatism  presents  several  clinical  forms:   First,  Ar- 
thralgic :  pains  of  greater  or  less  severity,  sometimes  increased  by  move- 
ment, but  unaccompanied  by  redness  or  swelling,  affect  one  or  frequently 
several  joints ;  they  wander  from  joint  to  joint,  are  liable  to  exacerba- 
tions, and  sometimes  resist  treatment.  This  form  occurs  either  in  a  chronic 
state  in  the  course  of  an  old  gonorrhoea,  and  without  other  rheumatic 
symptoms,  or  as  an  acute  affection  along  with  other 'rheumatic  symp- 
toms, as  in  the  second  form.     Second :  Rheumatic:  in  this  the  symptoms 
are  almost  identical  with  those  of  subacute  articular  rheumatism  or  the 
more  active  forms  of  polyarticular  rlieumatoid  arthritis.     Several  joints 
are  usually  implicated,  ])erhaps  suddenly,  either  quite  spontaneously  or 
after  chill,  exertion,  or  strain,  or  rheumatic-like  pains  having  been  felt 
for  two  or  three  days  in  the  soles,  ankles,  or  loins,  the  painful  joints 
become  moderately  swollen,  tender,  and  hot ;  pyrexia  supervenes  with 
its  early  chilliness,  malaise,  and  anorexia;  the  temperature  is  not  high ; 
the  profuse  acid  sweating  and  the  very  acid,  high-colored  urine  of  acute 
articular  rheumatism  are  not  observed  or  but  transiently  and  to  a  very 
slight  degree.     In  a  few  days  the  moderate  febrile  disturbance  subsides, 
but  the  local  inflammation  persists,  and  extends  to  other  joints,  without 
promptly  leaving  those  first  invaded ;  while  lingering  in  all  it  often  fixes 
itself  in  one  or  more  joints,  and  is  apt  to  produce  a  copious  and  rebellious 
intra-articular  effusion.     Still,  it  very  rarely  involves  as  many  articula- 
tions as  primary  acute  rheumatism.     The  periarticular  tissues  usually  are 
more  involved  tlian  in  subacute  or  even  chronic  primary  articular  rheu- 
matism.    Hence  the  considerable  swelling  from  oedema  on  the  back  of 
the  hand  or  foot,  around  the  knee,  behind  the  elbow,  and  the  copious 
effusion  into  the  adjoining  bursse  and  tendinous  sheaths,  and  in  the  case 
more  especially  of  the  small  joints  of  the  fingers  and  toes  the  fiisiforni 
enlargement  and  deformities  resulting  from  periostitis  of  the  articuhir 
extremities.     The  pain,  deformity,  pseudo-ankylosis,  etc.  produced   by 
these  periarticular  processes  are  very   persistent  and   rebellious,   and, 
although  they  do  usually  disappear  at  last,  occasionally  the  inflammatory 
irritation  extends  to  the  cartilaginous  and  osseous  structures,  and  rheu- 
matoid arthritis  with  its  permanent  deformities  results.     It  is  perha]>s 
chiefly  in  this  polyarticular  form  of  gonorrhoeal  rheumatism  that  oerebnil, 
spinal,  cardiac,  pleural,  and  ocular  complications  most  frequently  octtur. 

*  Vide  Fournier,  Nowu.  Did,  de  Med,  et  de  Chir.  Prai,,  t.  v.  p.  230:  in  119  cases,  knee, 
83;  ankle,  32;  lingera  and  toes,  23;  hip,  16;  wrist,  14;  shoulder,  12;  elbow,  11;  tenip.- 
maxillary,  6 ;  etc 
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Iq  the  Third  form,  or  Acute  Gronorrhoeal  Arthritis,  after  two  or  three  days 
of  pain  wandering  from  joint  to  joint,  a  single  articulation  suddenly, 
and  frequently  about  the  middle  of  the  night,  becomes  the  seat  of  atro- 
cious and  abiding  pain,  followed  in  a  few  hours  by  very  considerable 
swelling  of  the  articulation,  not  due  chiefly  to  articular  effusion,  but  to  peri- 
articular oedema  and  enlargement  of  the  bones.  The  pain  and  tenderness 
are  most  severe  at  the  Ime  of  junction  of  the  articular  surface;  the 
swelling  b^ins  at  that  point,  and  extends  widely,  especially  over  the 
dorsal  aspects  of  the  wrists  and  elbows,  the  joints  most  liable  to  this 
form,  although  any  articulation  may  suffer.  The  joint  is  also  hot,  it 
nmy  he  pale,  but  is  usually  more  or  less  red,  and  occasionally  presents 
the  appearances  of  severe  phlegmonous  inflammation,  and  excites  a  sen- 
sation of  pseudo-fluctuation.^  The  affection  may  resolve,  or  fibrous 
ankylosis  may  ensue,  or  very  rarely  suppurative  destruction  of  the 
articulation  may  occur,  although  such  issue  has  been  denied  (by  Four- 
nier,  RoUet,  Voelker).  It  is  remarkable  that,  like  the  other  forms  of 
gonorrhoeal  rheumatism,  the  acute  inflammatory  form  is  not  accompanied 
By  a  general  febrile  disturbance  at  all  proportionate  to  the  severity  of 
the  local  disease.  A  Fourth  form  occurs  as  a  Chronic  Hydrarthrosis. 
Although  occasionally  accompanying  the  polyarticular  variety,  it  is  fre- 
quently observed  independently,  and  is  then  often  monoarticular,  and  affects 
especially  the  knee  ;  however,  both  knees  sometimes  are  involved.  The 
ankle-  and  elbow-joints  suffer  much  less  commonly  than  the  knee.  The 
effusion  into  the  articulation  takes  place  insidiously,  although  rapidly 
producing  considerable  enlargement  oi  and  fluctuation  in  the  joint,  with- 
out local  heat,  redness,  or  tenderness,  and  often  with  but  little  or  no  pain 
or  pyrexia.  It  is  not  as  often  associated  with  inflammation  of  the  ten- 
dinous sheaths  and  bursae  or  of  the  eye  as  the  polyarticular  form,  but  it 
is  apt  to  be  very  slow  in  resolving,  and  may  last  for  two  or  three  months, 
a  year,  or  seveiiil  years,  and  in  scrofulous  patients  may  d^enerate  into 
white  swelling.  The  formation  of  pus  in  the  joint  is  very  rare.  It 
occurred  twice  in  96  cases  tabulated  by  Nolen ;  hydrarthrosis  obtained 
12  times ;  and  serous  synovitis  64  times ;  chronic  rheumatism  or  arthritis 
deformans  5  times ;  tumor  albus  once.*  A  Fiftli  form  of  gonorrhoeal 
rheumatism,  like  other  varieties  of  so-called  secondary  rheumatism, 
iovolves  predominantly  the  tendons  and  tendinous  sheaths,  the  burssB 
and  periosteum,  sometimes  without,  but  far  more  frequently  in  associa- 
tion with,  affection  of  the  joints.  Pain,  sometimes  severe  and  increased 
by  movement  and  pressure  and  aggravated  at  night,  with  local  swelling 
and  tenderness,  are  the  symptoms.  In  their  fixity  and  jjersistence,  their 
tendency  to  relapse,  and  their  chronic  course  these  periarticular  affections 
resemble  gonorrhoeal  inflammation  of  the  joints.  Gonorrhoeal  bursitis 
is  often  severe  enough  to  resemble  phlegmon,  but  it  does  not  end  in  sup- 
puration; it  is  most  common  in  the  burssB  covering  the  patella,  the 
olecranon,  and  especially  in  that  under  the  tendo  Achillis  and  the  deep 
one  covering  the  inferior  tuberosity  of  the  os  calcis;  but  any  of  the 
bursee  may  suffer  from  gonorrhoeal  rheumatism.  The  periosteum  in  the 
vicinity  of  the  affected  articulation  and  over  the  most  prominent  parts  of 
the  bones  is  sometimes  the  seat  of  small  circumscribed  firm  nodes  which 

^  Ik  tArUuriU  aiyue  ^crigine  blennorrkagique,  par  le  Dr.  Andr^  Felix  Bieur,  Paris,  1881. 
'IocciL,p.  133. 
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are  painful  and  tender,  and  may  either  resolve  rapidly  or  very  slowly 
(Foumier). 

Along  chiefly  with  the  third  form  of  gonorrhoeal  rheumatism,  or  inde- 
pendently, the  various  muscles  and  nerves  may  be  the  seat  of  myalgia  and 
neuralgia.  The  sciatic  nerve  is  specially  liable.  In  the  same  form  are 
often  met  those  ocular  affections  observed  not  infrequently  in  rheumatoid 
arthritis  and  very  rarely  in  acute  articular  rheumatism — ^viz.  conjuncti- 
vitis and  iritis.  Aqua  capsulitis  is  more  common  than  the  others,  accord- 
ing to  Foumier.  The  ocular  affections  may  precede,  accompany,  or  alter- 
nate with  the  articular,  and,  not  being  due  to  direct  introduction  of  the 
urethral  contagium  into  the  eye,  are  regarded  as  manifestations  or  local- 
izations of  gonorrhceal  rheumatism.  The  varieties  of  erythema  some- 
times present  in  primary  acute  articular  rheumatism  have  been  observed 
in  gonorrhoeal  rheumatism. 

Much  difference  of  opinion  obtains  as  to  whether  inflammations  of  the 
heart,  lungs,  and  serous  membranes  occur  as  manifestations  or  localiza- 
tions of  true  gonorrhoeal  rheumatism.  Even  those  who,  like  Besnier, 
contend  for  the  rheumatic  natui*e  of  gonorrhoeal  rheumatism  admit  that 
they  are  quite  exceptional  in  tliat  affection.  Endocarditis  is  probably 
more  frequent  than  pericarditis,  and  the  aortic  are  more  liable  than  the 
other  valves  to  sufier.  Gonorrhceal  endocarditis  has  been  observed  with- 
out the  articular  affection,  although  it  is  especially  when  several  joints 
are  involved  and  the  pyrexia  is  well  marked  in  gonorrhoeal  rheumatism 
that  the  above  visceral  complications  occur.  While  admitting  that 
Morel,*  Marty,*  Pfuhl,*  and  others  have  reported  what  appear  to  have 
been  authentic  cases  of  gonorrhoeal  endocarditis,  I  would  remark  that  it 
must  be  almost  impossible  at  times  to  distinguish  a  polyarticular  acute 
gonorrhoeal  rheumatism  from  ordinary  acute  articular  rheumatism,  and 
that  in  other  instances  the  possibility  of  pyaemia  developing  in  gonor- 
rhoea, and  producing  both  the  articular  and  the  visceral  lesions,  or  the 
latter  only,  cannot  be  denied.  And  the  same  remarks  are  applicable  to 
the  cerebral  and  spinal  disturbances  that  Vidart  and  others  have  recorded 
as  occurring  in  gonorrhceal  rheumatism. 

The  course,  termination,  duration,  and  prognosis  need  not  be  insisted 
upon  after  what  has  gone  before.  The  duration  is  very  variable.  Many  i-e- 
cover  in  four  to  eight  weeks,  many  not  for  three  to  six  months  and  longer; 
relapses  are  of  frequent  occurrence;  complete  and  tolerably  prompt  recov- 
ery is  not  uncommon  in  first  attacks  and  in  young  and  healthy  subjects ; 
rebellious  persistency,  and  even  deformity,  with  impairment  of  the  artic- 
ular movements,  and  not  infrequently  even  fibrous  ankylosis  of  one  or 
many  joints,  sometimes  including  the  vertebral,  may  be  observed.  In- 
deed, the  most  formidable  examples  of  spondylitis  are  associated  with 
gonorrhoeal  rheumatism  as  its  exciting  cause.*  These  unfavorable  issues 
are  most  apt  to  follow  repeated  attacks  in  unhealthy  and  especially  scrof- 
ulous persons.  Both  rheumatoid  arthritis  and  strumous  articular  disease 
have  appeared  as  sequels  of  gonorrhoeal  rheumatism.  Life  is  not  endan- 
gered, except  in  very  rare  instances  in  which  cardiac  or  cerebral  compli- 

^  Rev,  dtg  Sciences  Mid.  '  Architfes  ginircUea  de  Mid.,  Dec,  1876. 

»  DeuUcKe  ZeiUehrifi  fur  pracL  Med,,  No.  50,  1878. 

^  Brotlfiiret  cites  two  Buch  cases:  BeynoUls's  System  of  Med.,  i.  980.  So  does  Kolen 
in  an  elaborate  article  upon  rheumatismus  gonorrhoicus  in  DetUsches  Ardiiv  fiir  idin. 
Med.,  fid.  xxxii.,  1883.    I  had  not  seen  it  before  this  paper  was  written. 
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ctitioQS  obtain ;  and  to  stiffened  enlarged  joints  the  functions  may  often 
be  restored  by  efficient  treatment. 

Diagnosis. — In  some  instances  no  doubt  what  appears  to  be  ordinary 
gonorrhceal  rheumatism,  owing  to  the  coexistence  oi  urethral  discharge 
and  articular  inilammatiou,  is  really  pysemic  arthritis.  The  intermediate 
link  in  the  causation  may  be  suppuration  in  the  prostate  or  its  veins  or 
in  the  testicle  or  the  j)enis  or  in  its  dorsal  vein,  or  the  urethral  pus  may 
undergo  changes  and  become  septic  and  be  absorbed.  In  other  instances 
it  is  highly  probable  that  true  primary  acute  articular  rheumatism  some- 
times occurs  coiucidentally  with  eonorrhoea.  If  in  addition  to  the  pres- 
ence or  recent  existence  oi  ffouorrnoea  the  case  present  several  of  the  fol- 
lowing features,  gouorrhoeal  rheumatism  may  be  said  to  exist :  moderate 
or  mild  pyrexia  and  ailicular  pain ;  the  number  of  joints  attacked  being 
few,  with  a  tendency  to  concentration  in  one,  either  from  the  first  or  sec- 
ondarily ;  no  migration  from  one  joint  to  another ;  no  delitescence,  but 
marked  chronicity  and  indolence,  with  a  tendency  to  hydrartlirosis  and 
to  implication  of  the  synovial  sheaths  and  burssB ;  an  absence  of  cardiac 
complications ;  the  frequent  and  often  early  coincidence  of  special  oph- 
thalmic affections. 

Treatment. — ^The  patient  should  be  confined  to  bed,  so  as  to  secure 
rest  to  the  inflamed  articulations,  and  when  severe  arthritis  (third  form) 
exists  an  efficient  splint  is  peremptorily  required,  and  its  application  is 
often  followed  by  prompt  relief  to  the  pain.  It  should  be  retained  until 
not  only  all  pain,  but  all  tenderness  on  pressing  the  articulation,  has 
disappeared.  In  short,  the  principles  and  details  of  local  treatment 
suited  to  gonorrha^al  rheumatism  are  the  same  as  those  recommended  for 
rheumatoid  arthritis,  which  it  so  closely  resembles;  and  the  reader  is 
referred  to  that  article  for  information.  Although  there  is  a  greater  pro- 
clivity to  copioas  effusion  into  the  joints  in  gonorrhoeal  rheumatism  than 
in  rheumatoid  arthritis,  tliere  is  less  to  those  deeper  lesions  which  affect 
the  bones,  and  complete  recovery  is  usually  more  certain  and  more  prompt 
in  the  former  than  in  tlie  latter.  Measures  to  prevent  stiffness  and  even 
ankylosis  of  the  articulations  are  often  an  urgent  indication.  In  the 
general  treatment,  also,  almost  the  same  remedies  are  indicated  as  have 
been  recommended  for  rheumatoid  arthritis.  The  salicylate  of.  sodium, 
given  freely,  is  sometimes  signally  useful,  more  especially  when  several 
joints  are  acutely  inflamed.  In  the  more  chronic  stages,  when  much 
articalar  efluiion  exists,  a  prolonged  course  of  potassium  iodide  is  occa- 
sionally beneficial.  The  local  measures,  however,  simultaneously  em- 
ployed, doubtless  co-operate  efficiently.  Iron  and  quinia  will  frequently 
be  demanded  by  general  debility,  amemia,  and  impaired  nutrition ;  and 
the  same  may  be  said  of  cod-liver  oil,  extract  of  malt,  etc.  The  circum- 
stances under  which  the  various  baths  are  likely  to  be  useful  have  been 
mentioned  in  connection  with  the  treatment  of  rheumatoid  arthritis. 

The  gonorrhoea  should  be  treated  in  the  same  way  that  it  ought  to  be 
if  no  arthritis  existed.  The  rest,  the  moderate  diet,  and  even  the  sali- 
cylate of  sodium,  favor  its  removal,  but  the  frequent  employment  of 
oiild  astringent  injections  should  not  be  omitted. 


GOUT. 
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Depinitiox. — Gont,  aa  a  disease,  in  the  traditional  acceptation  of  the 
temii  is  a  specific  arthritis,  characterized  by  the  deposit  ox  the  salts  of 
uric  acid  in  the  afiTected  joints.  Gout,  as  a  diathesis,  is  a  blood  crasis  in 
which  there  is  an  accumulation  in  the  blood  serum  of  the  uric  acid  salts, 
the  consequence  either  of  the  increased  formation  or  of  the  defective 
excretion  of  these  products  of  proteid  metamoq)ho6is.  The  manifold 
irritations  of  tlie  diifcrent  tissues,  and  the  accompanying  subjective  and 
objective  symptoms  provoked  by  this  dyscrasia,  are  termea  gouty. 

Synonyms. — (a)  Eng,,  Gout ;  Lat,y  Gutta ;  Fr.y  Goutte ;  Sp,,  Gota ; 
Ger.y  Gicht— denved  from  the  nomenclature  of  humoral  pathology  and 
descriptive  of  the  distillation  (goutte  h  goutte)  of  the  poisonous  numor 
into  tlie  joints — arthritis  uratica.  (6)  Gouty  diathesis ;  constitutional 
gout;   irregular  gout 

Classification. — (a)  Grout  as  a  specific  form  of  articular  inflamma- 
tion is  classified  according  to  its  location— cheiragra,  onai^ra,  podagra, 
gonagra,  etc.  (6)  Gout  as  a  constitutional  disease  is  classified,  1st, 
accoi^ing  to  the  structures  affected — e.g.  articular  gout;  tegumentary 
gout,  embracing  mucous  as  well  as  cutaneous  affections  of  gouty  origin ; 
nervous  gout;  ])arenchymatous  or  visceral  gout ;  2d,  according  to  the  degree 
of  the  inflammatory  process — ^acute,  subacute,  and  chronic;  3d,  aocorfing 
to  certain  irregularities  manifested  in  the  development  and  progress  of 
gnuty  lesions  as  metastatic,  retrooedent,  and  suppressed  gout.  This  classi- 
fication of  constitutional  gout  is  based  upon  the  well-recognized  clinical 
observation  in  the  history  of  gouty  persons  and  gouty  families,  that  the 
characteristic  lesions  of  the  joint-structures  are  often  correlated  with 
lesions  of  the  skin,  mucous  and  serous  membranes,  vessels,  nen^es,  and 
parenchymatous  oi^ns,  which  are  marked  by  the  same  blood  dyscrasia 
that  exists  in  articular  gout,  and  which  are  most  successfully  treated  by 
the  same  measures  whicli  experience  has  suggested  in  the  management  of 
the  arthritic  disease. 

Musgrave  in  his  work  *  treats  of  a  great  number  of  varieties  of  gout, 
as  follows:  De  arthritide  anomala;  de  colica  arthritica;  de  diarrhoea 
arthritica;  de  dysenteria  arthritica ;  de  abscesse  intestinorum  arthritica; 
de  melancholia  arthritica  ;  de  syncope  arthritica  ;  de  calculo  rcnum  arth- 
ritico  ;  de  asthmate  artliritico ;  de  catarrho,  tussi,  et  peripneumonia  artli- 
ritica;  de  phthise  arthritica;  de  angina  arthritica;  de  capito  dolore  ct 

^  De  ArihrUidt  AnomaJiaf  sive  Interna,  Dissertatio,  GenevR,  1715 
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vertigine  artliritica ;  de  apoplexia  arthritica ;  de  paralysi  arthritica ;  de 
doloribus  in  corpore  vagis,  fixis;  de  ophthalmia^  de  erysipelate  et  achori- 
bus  arthriticis ;  etc 

History. — ^The  records  of  medicine  furnish  simple  evidence  of  the 
prevalence  of  gout  in  all  ancient  as  well  as  in  modem  civilized  com- 
munities. Its  origin  in  the  perversion  of  physiological  functions  was  as 
dearly  recognized  by  the  prophets  of  the  old  testament  of  the  medical 
art  as  it  is  by  die  founders  of  the  gospel  of  modem  science.  The  refined 
processes  of  animal  chemistry  have  simply  revealed  the  materies  morbi 
which  was  foreshadowed  in  the  "  peccant  matters "  of  the  humoralists, 
which  were  supposed  to  be  distilled  into  the  joints  and  other  structures, 
provoking  inflammation  and  tophous  deposits.  This  is  the  most  notable 
and  interesting  &ct  in  the  history  of  gout,  that  it  has  from  the  earliest 
times  beea  regarded  as  a  specific  form  of  arthritis  and  dependent  upon 
the  circulation  in  the  blood  of  peccant  matter.  It  was  not,  however, 
until  the  latter  part  of  the  eighteenth  century,  when  Murray  Forbes,  and 
a  few  years  later  Wollaston,  called  attention  to  the  fact  that  uric  acid 
was  the  chief  ingredient  in  urinary  calculi  and  in  tophous  deposits,  that 
our  knowledge  of  the  pathology  of  gout  may  be  said  to  have  had  its 
beginning.  The  demonstration  by  Grarrod,  in  1848,  of  the  presence  of 
lithate  of  soda  in  the  blood  of  gouty  persons,  also  marks  an  era  in  the 
history  of  the  pathology  of  eout. 

While  the  humoralistic  theory  of  gout  has  prevailed  almost  to  the 
exclosion  of  all  others,  it  is  historically  interesting  to  note  that  the  views 
of  the  solidists,  as  represented  by  Cullen,  who  maintained  that  ^'  gout  was 
an  affection  of  the  nervous  system  in  which  the  primary  moving  powers 
of  the  whole  system  are  lodged,"  have  been  recently  revived  and  are 
attracting  considerable  attention. 

Etioixxjy:  Pbedisposixo  Causes. — Heredity  may  be  r^arded  as 
the  most  prominent  of  the  predisposing  causes  of  gout.  Statistics  of 
arthritic  gout  show  this  tendency  in  a  varying  but  always  large  propor- 
tion of  cases.  Scudamore  observed  it  in  nearly  60  per  cent,  of  his  cases ; 
Garrod,  in  50  per  cent  of  his  hospital  cases  and,  in  a  much  larger  pro- 
portion, in  his  private  practice;  Grairdner  found  it  in  140  out  of  156 
cases.  If  all  the  manifestations  of  the  gouty  vice  were  taken  into  con- 
sideration in  determining  the  influence  of  heredity,  it  would  doubtless  be 
shown  in  a  still  larger  percentage  of  cases. 

It  is  generally  supposed  that  there  is  a  greater  frequency  of  inher- 
itance from  the  male  ancestors  and  in  the  male  descendants.  This 
may  be  explmned  by  the  fact  that  men  are  more  exposed  to  the  other 
pnxlisposing  and  to  the  exciting  causes  of  gout.  My  own  experience 
leads  me  to  suspect  that  if  we  took  into  consideration  the  irr^ular 
manifestations  of  this  morbid  inheritance,  we  should  find  it  as  frequently 
in  the  female,  both  in  the  ascending  and  descending  line ;  of  the  greater 
frequency  of  acute  articular  gout,  however,  in  the  male,  there  can  be  no 
question.  While  it  is  true  that  acute  attacks  are  comparatively  rare  in 
women,  both  before  and  after  the  menopause,  it  is  undeniable  that  the 
subacute  and  chronic  forms  of  gouty  arthritis  are  by  no  means  rare  in 
them,  both  before  and  after  the  cessation  of  menstruation.  The  Hippo- 
cratic  proposition  that  women  enjoy  immunity  from  gout  by  reason  of 
the  menstrual  flux  can  hardly  be  entitled  to  much  consideration  in  view 
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of  the  fiujt  that  they  are  commonly  less  exposed  to  the  exciting  causes  of 
the  disease,  and  tliat  when  they  subject  themselves  to  the  same  vicious 
habits  which  entail  the  disease  in  men  they  suifer  like  men. 

Statistics  as  to  the  age  at  which  articular  gout  is  most  often  devel- 
oped show  that  the  lai^r  proportion  of  cases  occurs  in  the  decade 
from  thirty  or  forty.  It  is  rare  before  twenty,  and  the  frequency 
diminishes  rapidly  afler  sixty.  Some  well-authenticated  cases  have  been 
observed  before  puberty  in  children  in  whom  the  hereditary  taint  was 
strongly  developed.  Gairdner  claims  to  have  seen  several  cases  in  infants 
at  the  breast.  Trousseau  saw  a  case  in  a  boy  aged  six,  and  Garrod  in  a 
youth  of  sixteen.  At  the  other  extreme  Grarrod  reports  a  first  attack  at 
the  age  of  eighty,  and  another  in  the  ninetieth  year.  The  cases  at  the 
extremes  of  age  are  certainly  rare,  and  other  causes  of  arthritic  inflam- 
mation might  easily  be  invoked  to  explain  them.  It  is  a  significant  fact 
that  the  largest  proportion  of  attacks  of  acute  articular  gout  occurs  after 
the  period  of  complete  development  is  ended  and  before  the  period  of 
degenerative  changes  has  begun,  when  the  necessities  of  growth  have 
ceased  and  food  is  required  only  for  the  nutrition  of  the  tissues,  the 
maintenance  of  vital  energies,  and  the  demands  of  work. 

Much  stress  was  laid  by  the  earlier  ^v^iter8  on  the  effect  of  tem- 
perament as  a  predisposing  cause  of  gout.  The  vague  ideas  involveil 
m  the  classification  of  mankind  according  to  temperament  may  be  said 
to  have  lost  their  influence  in  the  scientific  conceptions  of  modem  path- 
ology. Gout  is  observed  in  persons  exhibiting  the  most  diverse  pecu- 
liarities in  physical  conformation  and  physical  disposition.  The  true 
interpretation  of  the  facts  in  regard  to  the  relations  of  temperament  to 
gout,  so  far  as  those  relations  exist,  would  seem  to  be  that  the  conditions 
which  give  rise  to  gout  are  responsible  also  for  the  physical  and  moral 
idiosyncrasies  of  gouty  subjects. 

A  vicious  hygiene  may  be  regarded  as  one  of  the  chief  predisposing 
causes  of  gout.  The  disease  is  essentially  one  of  advanced  civiliza- 
tion, and  is  alike  the  product  of  the  luxury  and  the  misery  which  a 
high  civilization  entails.  It  is  a  common  error  to  suppose  that  gout 
is  the  consequence  only  of  luxurious  living.  If  the  essential  cause  of 
the  disease  is  the  circulation  of  imperfectly  oxidized  plasma,  then  there 
are  two  ways  in  which  this  defective  oxidation  may  be  brought  about : 
cither  there  is  an  excess  of  food  ingested  beyond  the  capacity  of  tlie 
individual,  under  the  most  favorable  conditions,  to  consume,  or  the  con- 
ditions of  oxidation  may  be  so  impaired  that  the  complete  combustion 
of  even  a  moderate  supply  of  food  is  impossible.  Perfect  oxidation 
requires  an  even  balance  between  the  amount  of  food  ingested  and  the 
oxygen  inhaled.  A  consideration  of  this  axiom  explains  several  circum- 
stances in  the  history  of  gout.  As  has  been  remarked,  the  disease  is 
rare  during  the  period  of  growth  and  development,  when  the  processes 
of  nutrition  are  active  and  the  consumption  of  food  in  excessive  quanti- 
ties is  rendered  possible  by  the  large  demands  for  the  needs  of  the  grow- 
ing body  and  for  the  development  of  active  energy.  It  is  common  in 
adult  life  when  the  processes  of  nutrition  are  less  active,  when  groAvth  is 
complete,  and  when  the  supply  of  food  must  be  regulated  according  to  the 
amount  of  energy  to  be  developed.  It  must  also  be  observed  that  while 
the  disease  is  most  frequently  caused  by  excesses  in  the  consumption  of 
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food,  it  is  also  often  the  consequence  of  an  insufficient  supply  of  pure 
air ;  hence  we  find  it  often  among  those  who  cannot  be  accused  of  glut- 
tony, but  whose  occupations  or  poverty  compel  them  to  live  and  work  in 
a  vitiated  atmosphere. 

The  influence  of  alcoholic  liquors  in  the  production  of  gouty  dyscrasia  is 
generally  acknowledged.  There  seems  to  be  a  striking  difference,  however, 
in  the  effects  of  tlie  distilled  and  fermented  preparations  of  alcohol  in  this 
respect  Grout  is  certainly  more  prevalent  in  countries  where  large  amounts 
of  fermented  liquors  are  used  than  in  those  where  distilled  spirits  are  chiefly 
consumed.  The  disease  is  more  prevalent,  for  example,  in  England  than  in 
Scotland  or  Ireland,  especially  among  the  lower  classes ;  it  is  said  also  that 
it  is  rare  in  Russia  and  Poland,  where  spirits  are  more  exclusively  used. 
There  is  a  difference  also  in  the  predisposing  influence  of  the  different 
varieties  of  fermented  liquors  in  the  production  of  gouty  dyscrasia.  The 
heavier  wines,  sheny,  madeira,  and  port,  are  known  to  be  more  mischiev- 
ous in  this  respect  tnan  the  lighter  wines  of  France  and  Germany,  though 
there  is  abundant  clinical  evidence  of  the  fact  that  even  these  wines,  and 
especially  the  richer  clarets,  Burgundies,  and  Rhine  wines,  frequently  give 
rise  to  acute  gout  and  the  gouty  habit.  There  can  be  no  question  as  to 
the  pernicious  effects  of  the  malt  liquors  as  gout-producers.  The  great 
frequency  of  gouty  diseases  particularly  among  the  lower  classes  who 
consume  these  beverages  in  large  quantities  is  undeniable.  This  is  true 
especially  of  the  stronger  English  and  Scotch  ales,  and  to  a  less  degree 
of  the  lighter  English,  American,  and  Grerman  beers.  The  effect  of 
cider  and  perry  as  gout-producers  is  also  well  recognized.  It  has  been 
observed  in  certain  districts  of  England  where  cider  is  largely  consumed, 
and,  though  acute  articular  gout  is  said  not  to  be  a  common  disease  in 
New  England,  where  cider  has  always  been  much  used,  there  can  be  no 
question  that  it  ofi^n  leads  to  the  development  of  the  irr^ular  forms  of 
gout.  As  one  of  the  forms  of  fermented  alcoholic  beverages  containing, 
in  its  fresh  state  especially,  a  large  amount  of  sugar,  it  favors  the  pro- 
duction of  the  acid  dyspepsia  which  is  a  common  antecedent  in  the  form- 
ation of  a  gouty  dyscrasia. 

In  1854,  Gkirrod  called  attention  to  the  fact  that  a  considerable  pro- 
portion of  the  gouty  patients  in  hospital  practice — at  least  30  per  cent. 
— ^was  represented  by  painters  and  other  workers  in  lead.  This  state- 
ment has  since  been  confirmed  by  other  observers,  and  the  associa- 
tion of  the  characteristic  symptoms  of  this  form  of  metallic  poisoning, 
such  as  the  blue  line  on  the  gums,  colic,  and  the  different  forms  of  par- 
alysis, with  both  articular  and  visceral  gout,  especially  the  contracted 
kidney,  is  certainly  frequent.  The  relation,  however,  of  saturnine 
]x>isoning  to  gout  in  this  association  is  not  easy  to  determine,  Garrod 
himself  pointing  out  that  while  the  women  in  the  lead-works  fi'equently 
had  the  colic,  they  but  rarely  had  gout.  The  difference  in  susceptibility 
of  different  individuals  to  all  forms  of  metallic  poisoning  is  well  recog- 
nized. It  is  more  strikingly  observed  perhaps  in  mercurial  and  arsenical 
poisoning  than  in  that  of  lead.  It  is  well  known  that  the  internal  use 
of  lead  as  an  astringent  in  cases  of  hemorrhage  and  intestinal  catarrh  is 
occasionally,  though  very  rarely,  followed  by  the  evidences  of  lead-poison- 
ing.     This  difference  in  susceptibility   is  perhaps  explicable  on   the 

theory  that  persons  inclined  to  gout  have  less  power  in  eliminating  thr 
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metal  than  those  who  are  not  gouty,  so  that  it  is  possible  that  plumbism 
is  the  effect  rather  than  the  cause  of  gout,  as  has  been  commonly  supposed 

Tanquerel  des  Planches  found  none  of  those  changes  in  the  kidneys  as 
the  result  of  plumbism  such  as  are  frequently  met  with  in  gout,  and 
Rosenstein,  who  was  able  to  produce  saturnine  epilepsy  in  dogs,  found 
no  renal  changes  to  have  occurred.  Charcot  and  Gombault  in  recent 
experiments  oi  feeding  guinea-pigs  with  lead  found  changes  in  the  kid- 
neys similar  to  those  produced  by  tying  the  ureters. 

ExcrriNO  Causes. — Paroxysms  of  acute  or  subacute  gouty  inflam- 
mation of  the  joints,  skin,  or  mucous  membranes,  as  well  as  the  neuroses 
of  gouty  origin,  are  excited  by  a  variety  of  causes :  errors  in  diet,  both 
as  to  quantity  and  as  to  specific  articles ;  excesses  in  the  use  of  fermented 
liquors— even  moderate  indulgence,  in  persons  with  strong  gouty  tend- 
encies— are  perhaps  the  most  common  exciting  causes.  Sudden  changes 
in  temperature,  and  especially  sudden  changes  in  barometrical  pressure, 
sometimes  excite  and  often  aggravate  the  sufferings  of  gouty  persons. 
Blows,  contusions,  and  mechanical  strain  frequently  determine  arthritic 
attacks;  the  large  proportion  of  paroxysms  affecting  the  metatarso- 
phalangeal joint  of  the  great  toe  is  explained  by  the  fiict  that  this  joint 
is  more  exposed  than  any  other  to  strain  and  injury.  Finally,  nervous 
exhaustion,  from  any  cause,  from  overwork  or  sexual  excesses,  from 
grief,  anger,  or  shock,  may  provoke  any  of  the  inflammatory  or  neurotic 
consequences  of  this  disease. 

Pathology. — It  would  be  impossible  in  the  limits  of  this  article  to 
review  the  many  theories  that  have  prevailed  in  regard  to  the  pathology 
of  gout,  or  even  to  discuss  fully  those  that  may  be  said  to  divide  pro- 
fessional opinion  at  the  present  day.  Since  the  discovery,  by  Garrod,  of 
the  salts  of  uric  acid  in  the  blood-senim  of  gouty  patients,  the  humoral 
pathology  of  gout  has  certainly  had  the  largest  number  of  adherents. 

The  lithsemic  pathology  may  be  said  to  be  based  primarily  upon  the 
chemical  theory  of  digestion  or  food-transformation.     This  theory  pro- 
ceeds upon  the  idea  that  every  atom  of  albuminous  or  carbonaceous  food 
that  enters  the  body,  whether  it  goes  to  the  construction  of  tissue  or  is 
destined  for  the  direct  conversion  of  potential  into  active  energy,  is 
finally  eliminated,  for  the  most  part,  as  urea,  carbonic  acid,  and  water. 
This  transformation,  of  course,  is  supposed  to  be  effected  by  a  process  of 
oxidation,  but  neither  the  exact  mode  of  transformation  nor  the  share 
which  the  different  organs  and  tissues  take  in  its  accomplishment  can  be 
said  to  be  certainly  known.     Recent  investigations  seem  to  indicate  that 
the  liver  is  chiefly  concerned,  not  only  in  the  metamorphosis  of  the 
carbohydrates,  but  also  in  the  formation  of  urea,  so  that  the  arrest  in 
the  conversion  of  starches  and  sugars  which  results  in  glycosuria,  and 
the  check  in  the  metabolism  of  the  proteids  which  give  rise  to  lithcemia, 
may  both  have  their  origin  in  hepatic  derangement.     The  not  infrequent 
association  of  glycosuria  and  lithsemia  in  the  same  patient,  and  the  fre- 
quent alternation  of  gout  and  saccharine  diabetes  in  gouty  families,  are 
significant  facts  in  support  of  the  common  onVin  of  these  diseases. 

The  purely  chemical  theor}*^  of  gout  and  diabetes,  that  they  are  diseases 
of  suboxidation — a  theory  most  ably  advocated  by  Bence  Jones  ^ — ^has 

^  Lectures  on  Some  of  the  Appliealions  of  Chemistry  and  Mechanics  to  Pathology  and  T'hera' 
peutiesy  H.  Bence  Jones,  Lonaon,  1867. 
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much  to  commend  it  from  the  valaable  suggestions  whieh  it  affords  in 
the  cliuical  management  of  these  maladies ;  but  it  must  be  acknowledged 
that  while  a  defective  oxidation  seems  to  be  an  essential  factor  in  the 
production  of  gout  and  diabetes,  it  is  impossible  to  reduce  the  process  to 
the  simplicity  of  a  chemical  equation.  It  cannot  be  claimed  that  the 
complex  chain  of  transformations  which  organic  chemistry  has  demon- 
strated in  the  destructive  metamorphosis  of  albumen  and  starch  in  tlie 
laboratory  is  represented  in  the  vital  chemistry  of  the  body.  All  that 
can  be  said  in  the  present  state  of  knowledge  is,  that  the  metabolism  of 
food  is  in  its  nature  a  chemical  analysis,  modifiod  and  regulated  by  vital 
force,  and  resulting  in  the  building  up  of  tissues  and  in  the  conversion 
of  potential  into  active  energy.  Imperfect  blood-elaboration  must 
depend  upon  much  besides  a  disturbance  of  tlie  balance  between  the 
amount  of  food  ingested  and  the  oxygen  inhaled,  though  this  must 
miquestionably  be  an  important  factor  in  its  production.  Heredity  and 
the  mysterious  influence  of  the  nervous  system  complicate  the  problem 
of  the  malnutrition  which  leads  to  gout,  in  such  a  way  that  while  the 
general  proposition  may  be  maintained  that  gout  is  a  disease  in  which 
6uboxidation  occurs,  it  is  not  possible  to  affirm  whetlier  suboxidation  is 
the  essence  of  the  disease  or  only  one  of  it  phenomena. 

It  is  probable,  however,  that  the  pathogenesis  of  the  gouty  dyscrasia 
involves  a  much  more  complex  process  than  the  simple  accumulation  of 
uric  acid  salts  in  the  blood.  Uric  acid,  like  urea,  is  one  of  the  normal 
results  of  the  metamorphasis  of  the  albuminous  foods  and  tissues.  In 
birds  and  reptiles  it  takes  the  place  of  urea  as  the  final  issue  of  this 
metabolism.  It  has  been  supposed,  as  one  atom  of  uric  acid  can  be  split 
by  oxidation  into  two  atoms  of  urea  and  one  of  mesoxalic  acid,  that  uric 
arid  was  the  penultimate  of  urea,  the  result  of  a  lower  degree  of  oxida- 
tion. It  is  by  no  means  certain,  however,  that  it  is  a  necessary  antecedent 
of  urea.  In  birds,  who  consume  by  their  rapid  breathing  an  enormous 
proportion  of  oxygen,  as  well  as  in  the  slow-breathing  reptilia,  the 
nitrogenous  excremente  are  in  the  form  of  urates;  and  under  such 
divergent  conditions  it  is  impossible  to  explain  tlie  variations  in  the 
proteid  metabolism  by  varying  degrees  of  oxidation.  The  only  reason 
that  can  be  assigned  for  the  elimination  of  the  nitrogenous  waste  in  some 
animals  in  tlie  form  of  urea  and  in  others  in  that  of  urates  is  the  teleo- 
logical  one  that  the  urea  is  destined  for  a  fluid  and  the  urates  for  a  solid 
excretion. 

But  apart  from  these  physiological  objections  to  the  theory  that  uric 
acid  is  necessarily  the  oflfending  substance  in  gout,  it  is  well  known  that 
uric  acid  salts  accumulate  in  the  blood  in  febrile  diseases,  in  disorders  of 
digestion,  and  in  ansemia — notably  in  splenic  ansBmia — ^and  do  not  pro- 
duce either  the  symptoms  or  lesions  of  gout.  Todd  maintained  that  gout 
might  occur  without  an  excess  of  uric  acid  in  the  blood ;  and  it  is  certain 
that  in  the  atonic  and  irregular  forms  of  the  disease  uric  acid  may  not  be 
found  in  excess  in  the  blood  or  appear  in  excess  in  the  urine.  Another 
significant  circumstance  in  the  history  of  gouty  persons  tending  to  show 
that  uric  acid  may  be,  after  all,  only  an  epiphenomenon  in  the  disease, 
and  not  its  exciting  cause,  is  that  the  power  of  digesting  farinaceous  and 
saccharine  foods  in  this  disease  is  markedly  diminished.  To  such  a 
degree  is  this  true   that  sufferers  from  the  gouty  dyscrasia  are  most 
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promptly  relieved  of  their  symptoms  of  primary  Indigestion  by  restrict- 
ing  their  diet  very  largely  to  albuminous  foods ;  and  not  only  does  sudi 
a  aiet  diminish  the  dyspeptic  symptoms,  but  I  am  persuaded  by  a  con- 
siderable expecience  tliat  it  is  one  of  the  surest  prophylactics  against  the 
recurrence  of  gouty  lesions.  It  is  well  known  that  the  fermented  prep- 
arations of  aloohol  are  among  the  most  frequent  excitine  causes  of  acute 
gout,  and  cases  are  by  no  means  infrequent  in  which  indulgence  in  sweet 
foods  and  in  fruits  will  provoke  many  of  the. well-recognized  local  lesions 
of  the  disease. 

The. explanation  of  this  anomaly  in  the  uric  acid  pathology  of  gout 
may  possibly  be  found  in  the  suggestion  of  Garrod,  that  the  deposition 
of  the  urates  is  caused  by  their  insolubility,  and,  as  this  insolubility  is 
increased  by  the  diminished  alkalinity  of  the  serum,  that  the  evolution 
of  the  acids  in  the  digestion  of  the  carbohydrates  so  diminishes  the 
normal  alkaline  state  of  tlie  blood  that  the  uric  acid  salts  are  more 
readily  precipitated.  But  even  if  we  accept  this  explanation,  the  fact 
remains  that  as  efficient  factors  in  the  production  of  the  gouty  diathesis 
the  carbonaceous  foods  may  play  as  large  and  perhaps  a  larger  part  than 
the  albuminous  foods.  It  would  seem,  therefore,  in  view  of  the  con- 
flicting evidence  in  regard  to  the  theory  of  the  uric  acid  origin  of  gout, 
that  the  chemical  pathology  of  this  dyscrasia  is  still  involved  in  consid- 
erable obscurity. 

The  recent  advances  in  neuropathology  have  revived  of  late  years 
the  views  of  Cullen  on  the  pathology  of  gout     Dyce  Duckworth  ^  has 
lately  advocated  the  theoiy  that  gout  is  a  trophoneurosis.     This  theory 
grows  out  of  the  recognition  of  the  protean  manifestations  of  this  disease, 
and  especially  of  the  neurotic  element  which  is  so  prominently  developed 
in  its  evolution.     The  frequency  of  purely  nervous  S3rmptoms  in  gouty 
persons  is  a  fact  which  is  daily  brought  to  the  notice  of  those  who  have 
much  opportunity  to  study  the  disease.     These  symptoms  may  be  said  to 
affect  all  the  functions  of  the  nervous  system ;  among  these  we  may 
mention  psychical  disturbances,  such  as  hypochondriasis  and  hysteria; 
derangements  of  sensation,  such  as  neuralgias  and  dyssesthesias  of  every 
variety;   and  spasms  of  voluntary  and  involuntary  muscles,  such  as 
cramps,  grinding  of  the  teeth,  asthma,  and  vesical  tenesmus.     Another 
fact  which  arrests  attention  in  the  history  of  gouty  persons  is  the  fre- 
quency with  which  purely  nervous  influences  determine  attacks  of  gout ; 
tiie  effect  of  nervous  exhaustion,  whether  provoked  by  overwork  or 
mental  anxiety,  or  the  more  explosive  discharges  of  nerve-force  in  rage 
and  great  emotional  excitement  of  any  kind,  is  well  recc^nized  as  a 
frequent  precursor  of  gouty  lesions.     The  influence  of  certain  diseases 
of  the  nervous  centres  also,  such  as  cerebro-spinal  meningitis.  Pott's 
disease,  and  tabes  dorsalis,  in  determining  arthropathies  and  lesions  of 
the  skin  and  mucous  membranes,  furnishes  a  stnking  analogical  argu- 
ment in  favor  of  the  possible  nervous  origin  of  the  lesions  in  TOut. 
The  recognition  of  these  facts,  however,  does  not  necessarily  militate 
against    the    commonly   accepted    humoral   pathology  of   gout.      The 
healthy  action  of  the  nervous  centres  must  depend  primarily  upon  a 
normal  nutrition,  and  a  normal   nutrition  depends  on  healtliy  blood- 
tdaboration.     That  perverted  innervation  may  be  an  important  factor 

^  Brit,  Mtd,  Jour.,  March  26, 1881. 
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ID  the  development  of  malnutrition  through  the  accident  of  inheritance 
is  doubtless  true,  but  in  the  acquired  disease  it  seems  more  probable 
tiiat  the  lithsemio  condition  is  the  primary  source  of  disturbed  inner* 
vation.  It  may  be  that  gouty  lesions  are  determined  as  reflex  phe- 
nomena through  the  medium  of  the  trophic  centres — ^if  such  centres 
there  be — ^rather  than  by  the  direct  irritation  of  the  alBected  tissues  by 
the  gouty  blood;  and  it  is  not  unreasonable  to  suppose  that  nervous 
exhaustion  from  any  cause  may  produce  in  these  centres  greater  reflex 
excitability.* 

Pathological  Anatomy. — Blood-Changes. — Garrod's  demonstra- 
tion of  the  excess  of  uric  acid  in  the  blood  of  gouty  persons  constitutes 
the  chief  recognized  hsemic  change  in  this  disease.  That  this  is  a  con- 
stant change,  and  one  that  is  essential  to  the  existence  of  gout,  cannot  be 
said  to  be  proved.  The  presence  of  uric  acid  in  the  blood  is  not  always 
productive  of  gout,  since  it  has  often  been  found  in  the  blood  of  healthy 
persons,  and  its  temporary  excess  during  pyrexia,  and  especially  in  the 
fevers  and  other  morbid  states  in  which  spleen  is  congested,  has  already 
been  noted.  The  excess  of  uric  acid,  however,  in  gouty  blood  may 
reach,  according  to  Garrod,  as  much  as  0.11  grain  in  1000  grains  of 
serum.  It  is  probable  that  other  oxcrementitious  substances  exist  in  the 
blood  in  gout  which  bear  a  closer  etiological  relation  to  this  disease  than 
uric  acid,  but  they  have  not  been  demonstrated.  The  other  blood- 
changes  which  are  noted  by  Grarrod — ^the  diminished  specific  gravity 
of  the  serum  from  loss  of  albumen,  the  diminished  alkalinity,  and  the 
increase  of  the  fibrin  in  the  inflammatory  forms  of  the  disease — are  prob- 
ably inconstant.  In  chronic  gout  the  objective  signs  of  anaemia  which 
are  often  present  would  indicate  a  marked  diminution  in  the  red  blood- 
oorpusdes. 

The  tissues  which  are  the  chief  seat  of  gouty  lesions  are  the  connective 
tissues.  *  In  the  evolution  of  the  disease  the  joints,  where  the  connective 
tissue  is  most  dense  and  the  least  vascular,  suffer  earliest;  at  a  later 
period  the  connective  tissue  of  the  blood-vessels,  nerves,  and  viscera 
becomes  subject  to  gouty  changes. 

According  to  Garrod,  the  exudations  in  articular  gout  are  rich  in 
the  urates  of  soda,  lime,  magnesia,  and  ammonia;  they  also  contain 
some  phosphate  of  lime  and  traces  of  organic  matter.  The  watery  por- 
tion is  absorbed  and  the  salts  are  deposited  in  crystalline  forms.  The  loca- 
tion of  these  deposits  varies :  they  are  found  on  the  synovial  surfaces, 
in  the  cartilase-cells,  and  in  the  intercellular  substance ;  in  the  tendons, 
ligaments,  and  bursce,  and  in  the  subcutaneous  connective  tissue.  The 
urate  of  soda  occurs  not  on  the  free  surface  of  the  cartilage,  and  replacing 

^  Edward  Liveing,  in  his  work  On  Megrim^  Sick  Headache,  and  Some  Allied  Diwrders, 
p.  404,  thus  expreflses  his  conviction  as  to  the  neurotic  theory  of  gout :  "  The  view  which 
is  commonly  entertained  is,  that  the  excessive  generation  or  retention  of  uric  acid  m  the 
^ystem,  which  is  regarded  as  the  fundamental  fact  in  the  pathology  of  gout,  exerts  a  toxic 
influence  upon  the  nervous  centres,  while  the  particular  character  of  the  disorder  is 
determined  by  the  territory  involved.  This  limited  operation  of  a  cause  so  general  in 
its  nature  is  a  real  obstacle  to  this  view ;  on  the  other  hand,  there  is  much  in  the  history 
of  gout — its  hereditary  character,  limitation  to  particular  ages  and  sexes,  periodicity, 
explosive  character,  sudden  translations,  and  remarkable  metamorphic  relations  with 
nenroos  disorders — which  seems  to  stimp  the  malady  as  a  pure  neurosis ;  and  even  the 
fit  itself,  with  its  sadden  nocturnal  invasion,  the  late  Dr.  Todd  was  accustomed  to  com- 
pve  to  one  of  epilepsy  or  of  asthma." 
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the  latter,  as  was  formerly  generally  supposed,  but  as  an  infiltration  into 
the  substance  of  that  tissue ;  and  Grarnxl  found  that  there  is  always  a 
thin  layer  of  unaifected  cartilage  lying  between  the  deposit  and  the  free 
articular  surface — an  observation  which  has  been  confirmed  by  Budd  and 
quite  recently  by  Ebstein.* 

Very  important  are  the  recent  investigations  of  the  latter.  After 
making  numerous  observations  on  the  cartilages  and  other  afiected  tissues 
of  gouty  subjects,  besides  studying  the  disease  artificially  produced  in 
fowls,  he  has  shown  that  those  portions  of  cartilage  and  other  tissues  in 
which  the  deposit  occurs  are  in  a  state  of  necrosis,  as  is  evident  from  the 
fact  that  when  the  urates  are  dissolved  out  by  warm  water  the  area  in 
which  the  deposit  occurred,  though  apparently  normal  to  the  eye,  refuses 
to  be  stained  with  aniline  dyes,  and  lies  plainly  visible  as  a  light  spot  in 
tlie  midst  of  stained  tissue.  Since  the  work  of  Weigert  we  know  that 
this  is  a  sure  sign  of  that  peculiar  form  of  death  of  a  tissue  to  which  the 
name  of  coagulation  necrosis  has  been  given.  Ebstein  r^ards  this 
necrosis  as  primary  and  the  deposition  of  the  uratic  salt  as  secondary. 
According  to  him,  the  urates  circulating  in  the  blood  give  rise  to  necrosis 
in  pai*ts  where  the  circulation  is  sluggish  (as  the  articular  cartilages,  the 
ears,  and  the  extremities  generally),  and  where,  consequently,  they  remain 
a  greater  length  of  time  in  contact  with  the  tissues.  The  necrotic  por- 
tion has,  however,  an  acid  reaction,  which  causes  a  deposition,  from  the 
soluble  neutral  salt,  of  an  acid  urate  in  a  crystalline  form.  Ebstein 
claims  that  this  necrotic  area,  in  which  there  is  deposited  a  crystalline 
urate  of  soda,  and  around  which  there  is  a  secondary  inflammatory  zone, 
is  characteristic  solely  of  gout.  "  I  have  never  seen,"  he  says,  "  in  gout 
a  crystalline  deposit  of  urates  occurring  in  normal  tissue." 

In  addition  to  these  so-called  specific  changes  we  find  a  hyperplasia 
of  the  connective  tissue  in  the  fibrous  structures  of  the  affected  joints. 
The  thickening  tlms  induced,  with  the  contraction  of  the  new  tissue 
and  the  atrophic  changes  resulting  from  pressure  and  disuse,  are  the 
causes  of  the  deformities,  subluxations,  and  impaired  movements  of 
gouty  joints.  Occasionally,  the  local  irritation  provoked  by  the 
pressure  of  the  tophous  deposits  results  in  abscesses  from  which  a 
mixture  of  pus  and  pasty  urates  may  be  dischai^ed.  These  abscesses 
in  feeble  ana  anaemic  subjects  are  sometimes  difficult  to  heal.  More 
frequently  the  skin  undergoes  gradual  absorption  and  the  chalk-like 
deposits  are  exposed. 

The  frequency  with  which  the  metatarso-phalangeal  joint  of  the  great 
toes  is  affected  in  gouty  persons  has  always  been  noted.  In  Scudamore's 
tables  the  proportion  of  the  first  attacks  in  this  joint  was  72  per  cent., 
and  in  66  per  cent,  one  or  both  great  joints  were  affected  to  the  exclu- 
sion of  other  joints.  This  frequency  is  due  to  the  fact  that  this  joint  is 
the  most  vulnerable  one  in  the  body,  baring  as  it  does  the  weight  of  the 
body  and  being  exposed  to  most  frequent  shock.  The  phalangeal  joints 
of  the  hands  and  the  wrist-joints  are  also  often  the  seat  of  acute  gout, 
though  these  joints  are  more  frequently  affected  by  the  subacute  form  of 
the  disease.  The  larger  joints  may  also  be  the  seat  of  true  gouty  inflam- 
mation; indeed,  no  joint,  not  even  the  intervertebral,  can  be  said  to 
enjoy  immunity,  and  the  hip  and  shoulder  are  occasionally  attacked  to 

»  W.  EbeteiD,  Die  Natur  und  Behandlung  der  Oicht,  Wiesbaden,  1882. 
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the  exclusion  of  others.    The  cartilages  of  the  ear  and  the  arytenoid  car- 
tilages are  sometimes  the  seat  of  gouty  deposits. 

The  great  frequency  of  arterial  sclerosis,  and  the  subsequent  fatty  and 
chalky  metamorphosis  in  persons  who  have  sniTered  from  chronic  gout, 
are  well  recognized.  Next  to  syphilis,  gout  seems  to  be  the  most  com- 
mon cause  of  these  arterial  changes.  The  influence  of  these  lesions  in 
the  arteries  and  capillaries  in  determining  cardiac  hypertroi)hy  and  cere- 
bral hemorrhage  is  often  seen  in  the  accidents  which  terminate  the  lives 
of  gouty  patients. 

In  the  heart  a  gouty  endocarditis  is  of  not  uncommon  occurrence, 
according  to  Ebsteiu,  who  cites  Lancereaux  as  having  found  uric  acid  in 
concretions  on  the  valves.  Garrod,  however,  aft;er  examining  a  number 
of  cases  in  which  cardiac  disease  existed  with  gout,  states  tliat  in  his 
opinion  the  valvular  changes  are  not  due  to  a  gouty  deposit,  he  never 
having  been  able  to  demonstrate  the  presence  of  uric  acid  in  them. 

Some  years  aco  Sir  James  Paget  called  attention  to  the  frequency  of 
adhesive  phlebitis  as  a  gouty  lesion.  This  is  observed  in  connection 
with  articular  gout,  but  may  also  occur  independently  of  joint-lesion. 
It  is  observed  most  frequently  in  the  lower  limbs,  is  generally  symmet- 
rical, and  shows  a  dispasition  to  metastasis. 

Neuritis  and  sclerotic  lesions  of  the  nerve-centres  are  not  uncommon 
in  the  history  of  acquired  and  inherited  gout.  The  neuralgias  and  other 
temporary  dyssesthesias  which  constitute  a  considerable  category  in  the 
symptoms  of  gouty  persons  are  doubtless  due  to  transient  central  and 
peripheral  lesions. 

The  so-called  gouty  kidney  is  the  most  striking  illustration  of  the 
effect  of  the  gouty  dyscrasia  in  the  production  of  a  characteristic  vis- 
ceral lesion.  The  changes  which  occur  in  the  kidney  as  a  result  of 
gout  are — a  contraction  of  the  organ,  the  result  of  interstitial  inflam- 
matory processes,  and  a  deposition  of  uratic  salts,  occurring  mainly  in 
the  papillary  portion.  The  views  as  to  the  exact  locality  where  these 
deposits  occur  still  differ  considerably.  Garrod  is  of  opinion  that  it 
occurs  in  the  fibrous  interstitial  tissue.  Virchow,  on  the  other  hand, 
regards  the  lumen  of  the  tubuli  as  the  seat  of  the  deposit,  and  in  this 
he  is  supported  by  Charcot  and  Cornil  and  Ranvier,  Lancereaux  and 
Wagner.  Dickinson  inclines  to  the  view  of  Grarrod,  and  believes  that  it 
is  the  deposition  of  the  urates  in  the  interstitial  tissue  which  gives  rise 
to  the  chronic  inflammation  which  results  in  cirrhosis  of  the  kidney — the 
granulai  kidney  of  gout.  Ebstein  seems  to  think  that  the  interstitial 
connective  tissue,  having  previously  undergone  a  state  of  necrosis,  as  in 
cartilage  and  other  connective  tissues,  is  the  seat  of  the  deposit.  As  in 
cartilage,  he  regards  this  necrotic  state  as  typical  of  gouty  deposits. 
About  the  necrotic  area  in  which  the  deposit  has  occurrcil  a  sccondar}* 
inflammation  takes  place,  leading  ultimately  to  contraction  of  tlie  new 
fibrous  tissue  formed.  He  calls  attention  to  the  fact  that  (1)  the  kidneys 
may  be  perfectly  sound  in  gout ;  ^2)  the  kidneys  may  be  the  seat  of 
chronic  interstitial  inflammatory  changes,  with  cirrhosis,  without  any 
urate  deposits  of  any  kind  being  demonstrable;  (3)  there  may  be 
chronic  mterstitial  nephritis,  wath  crystallized  urates  in  the  urinary 
tubules. 

As  regards  changes  in  the  liver,  few  satisfactory  accounts  exist.    Por- 
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tol  originally  called  attention  to  the  fact  that  in  gout  and  rheumatism 
indurations  of  the  liver  caused  by  the  dei3oeit  of  a  phosphatic  earth 
occurred,  and  Charcot  has  recently  referred  to  the  fact.  Lbstein  cites 
a  case  in  which  in  a  gouty  patient  he  M'as  able  to  make  a  diagnosis  of 
moderate  hypertrophic  hepatic  cirrhosis,  but  so  far  he  had  not  been  able 
to  confirm  it  by  post-mortem  examination.^ 

Symptomatology. — ^The  development  of  true  gouty  lesions,  whether 
of  the  acute  or  subacute  form,  is  usually  preceded  by  a  period,  more  or 
less  protracted,  in  which  cliaracteristio  derangements  of  the  health  pre- 
sent themselves.  These  derangements  may  be  conveniently  classified 
as  disturbances  of  primary  digestion  and  as  manifestations  of  malnu- 
trition. 

The  disturbances  of  primary  digestion  are  repeated  attacks  of  flat- 
ulent dyspepsia,  with  pyrosis,  colicky  pains,  alternate  constipation  and 
diarrhoea,  and  a  scanty,  high-colored,  and  heavy  urine  with  uratic  sedi- 
ments. This  dyspepsia  may  be  accompanied  with  a  variety  of  reflex 
nei'vous  symptoms,  such  as  pain  in  the  na[)e  of  the  neck  and  occiput, 
insomnia,  palpitation,  sighing  respiration,  singultus,  and  nausea.  These 
symptoms  are  commonly  described  as  due  to  biliousness,  and  are  pro- 
voked by  excesses  in  diet,  and  not  unfrequently  by  moderate  indulgence 
in  certain  common  articles  of  food,  such  as  sweets,  fruits,  farinaceous 
foods,  and  the  fermented  preparations  of  alcohol. 

Derangements  of  nutrition  are  shown  by  a  disposition  to  erythema- 
tous and  catarrhal  affections  of  the  skin  and  mucous  membranes, 
to  affections  of  the  sebaceous  glands,  and  to  premature  falling  of 
the  hair.  There  is  oflen  a  more  or  less  marked  tendency  to  obesity. 
Accompanying  these  derangements  there  may  be  a  loss  of  energy,  both 
physical  and  mental,  manifesting  itself  in  indolence  and  fatigue  on  slight 
exertion,  in  irritability  of  temper,  with  diminished  intellectual  activity 
and  hypochondriasis.  Neither  tlie  primary  indigestion  nor  tlie  nutritive 
derangements  invariably  precede  the  development  of  acute  gouty  lesions, 
nor  are  they  necessarily  followed  when  they  exist  by  the  articular  signs 

*  Gout  in  Animals. — Of  the  occurrence  of  gout  in  animals  not  many  reliable  reports 
exist ;  Kbstein  has  collected  a  few.  Thus,  he  cites  a  case  where  in  an  old  hunting-dog 
uratic  concretions  were  found  in  the  articular  ligaments  and  in  the  periosteum  of  the 
epiphyses  of  many  joiuts,  but  e^ipecially  those  connecting  the  ribs  with  their  cartilages. 
In  the  toes  of  falcons  and  of  parrots  kept  in  confinement  deposits  of  urates  have  l^n 
observed,  and  in  an  alligator  dying  in  captivity  deposits  were  found  in  the  muscles  as 
well  as  the  joints  which  consisted  of  free  uric  acid  together  with  sodium  urate. 

Experimentally,  Ebstein  was  able  to  produce  gouty  lesions  having  all  the  character- 
istics of  those  occurring  spontaneously  m  man  by  injecting  subcutaneouslv  small  quan- 
tities of  the  neutral  chromate  of  potasli  into  the  blood  of  cocks  for  a  considerable  period 
of  time.  By  this  method  changes  in  the  epithelial  elements  of  the  kidney  were  pro- 
duced, preventing  the  elimination  of  the  urates  from  the  blood  and  causing  their  conse- 
quent accumulation  in  the  system.  He  obtained  in  this  way  typical  de^Kisits  of  urates  in 
the  joints,  tendons,  muscular  sheaths,  heart,  and  other  oi^ans,  while  the  birds  emaciated 
and  finally  died.  But  these  experiments,  which  are  extremely  valuable  and  interesting, 
still  need  confirmation. 

The  experiment  of  tying  the  ureters  of  fowls  is  an  old  one.  Galvani,  who  was  per- 
haps the  nrst  to  perform  it,  employed  it  in  his  investigations  on  the  kidney,  and  since 
then  Zalesky,  Pawlinoff,  Von  Schroeder,  Colosanti,  and  others  have  made  use  of  it  in 
their  experimental  studies  on  the  site  of  origin  of  uric  acid.  As  a  result  of  this  oper- 
ation deposits  of  urates  occur  in  v;*rious  organs.  Kbstein,  however,  does  not  r^ird 
them  as  analogous  to  the  gouty  deposit  in  human  beings,  as  they  lack  the  feature  of 
necrosis,  which,  as  mentioned  above,  he  considers  as  alone  characteristic  of  the  true 
gouty  lesion. 
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of  gout ;  bat  they  are  so  commonly  associated  with  the  evolutioD  of  what 
ore  regarded  as  the  specific  lesions  of  gout  that  they  may  fairly  be  de- 
scribed as  constituting  its  prodromal  period. 

Acute  Abticulak  GtOUT. — A  typical  attack  of  acute  gout  is  usually 
sadden.  It  seizes  its  victim  without  warning,  and  often  rouses  him  from 
sleep  with  a  vicious  agonizing  pain  in  the  joint  assailed.  Examination 
will  reveal  a  slight  redness,  heat,  and  puffiness  of  the  part  affected  alto- 
gether disproportioned  to  the  intensity  of  the  pain ;  the  tenderness  is 
exquisite,  and  the  torture  is  often  aggravated  by  the  occurrence  of  reflex 

risms  of  neighboring  muscles.  There  is  usually  moderate  fever,  and 
the  surface  be  exposed  there  may  be  a  chill.  Sleep  is  impossible  and 
the  restlessness  uncontrollable.  As  the  morning  advances  slight  perspira- 
tion occurs,  and  sleep  may  become  possible.  With  the  abatement  of  paiu 
there  is  coincident  increase  in  the  signs  of  inflammation :  the  joint 
swells,  the  skin  becomes  red  and  oedematous  around  the  joint,  and  the 
superficial  veins  are  distended.  But,  though  the  paiu  subsides  with  the 
occurrence  of  swelling,  and  usually  in  proportion  to  its  degree,  the  ten* 
derness  and  pain  on  any  attempt  to  move  the  joint  continue  to  be  extreme. 
The  day  is  passed  in  comparative  ease,  but  the  evening  generally  brings 
an  exacerbation  of  pain  and  fever,  and  the  night  another  paroxysm  of 
agony — ^not  as  severe  as  the  first,  but  severe  enough  to  make  the  daylight 
a  benison.  The  progress  of  the  disease  after  the  second  day,  provided  it 
is  confined  to  one  joint,  is  usually  marked  by  a  steady  and  regular  decline 
in  the  severity  of  the  symptoms.  If  the  attack  is  confined  to  a  single 
joint,  a  week  may  elapse  oefore  the  inflammatory  signs  subside,  and  it 
may  be  a  fortnieht  before  pressure  can  be  borne  or  the  mobility  of  the 
joint  is  restored.  Occasionally  the  sufferings  of  an  acute  attack  of  gout 
may  be  protracted  by  successive  seizures  for  several  weeks.  The  fever 
during  the  attack  is  distinctly  remittent,  the  evening  exacerbation  rarely 
exceeding  103°  F. 

The  urinary  symptoms  before,  during,  and  after  an  acute  paroxysm  of 
gout  are  interesting  and  important  in  their  bearing  upon  the  uric-acid 
theory  of  the  disease.  Garrod's  statements  upon  this  point  are  generally 
accepted,  and  have  been  confirmed  by  other  observers.  He  says  that 
previous  to  the  attack  the  amount  of  uric  acid  in  the  urine  is  below  the 
average — ^that  during  the  paroxysm  the  proportion  grows  smaller,  and 
only  rises  to  the  normal  standard  with  the  termination  of  the  seizure. 
The  reaction  of  the  urine  is  strongly  acid  during  the  paroxysm.  This  is 
due  probably  to  the  increased  excretion  of  acid  phosphates.  The  quan- 
tity of  the  urine  is  generally  diminished,  the  specific  gravity  increased, 
and  the  color  deepened. 

Attacks  of  acute  gout  are  generally  followed  by  improved  health  and 
capacity  for  physical  and  mental  work  and  enjoyment.  The  blood  seems 
to  be  purified,  the  processes  of  digestion  and  assimilation  are  once  more 
normally  performed,  the  equilibrium  of  the  nervous  centres  is  restored, 
and  the  evolution  of  all  the  vital  enei^ies  proceeds  with  ease  and  vigor. 
This  state  of  well-being  may  continue  for  a  year  or  two  years,  or  even  a  longer 
period,  after  the  first  attack,  the  immunity  varying  according  to  the  inten- 
sity of  the  inheritance  or  the  habits  of  life.  The  subsequent  attacks  are 
apt  to  occur  at  increasingly  shorter  intervals,  and,  as  a  rule,  the  acuteness 
of  them  tends  to  diminish.     Gradually  the  dyscrasia  becomes  more  pro-' 
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found,  ami  the  constitutional  symptoms  and  structural  changes  wliich 
belong  to  the  atonic  and  irregular  forms  of  the  disease  are  developed. 

Atoxic  Gout. — ^Though  subacute,  irregular,  or  atonic  gout  is  often 
the  sequence  of  repeated  attacks  of  the  acute  disease,  it  is  not  necessarily 
preceded  by  them,  nor  is  acute  gout  invariably  followed  by  a  marked 
TOuty  dyscrasia.  It  is  not  uncommon  for  a  well-characterized  gouty 
habit  to  exist,  manifesting  itself  by  many  and  varied  gouty  phenomena, 
without  the  occurrence  of  any  acute  lesions,  and  repeat^  attacks  of  acute 
articular  gout  may  occur  without  the  development  of  the  progressive  impair- 
ment of  health  and  the  tissue-changes  which  distinguish  the  chronic  malady. 
The  recognition  of  this  fact  is  important,  inasmuch  as  the  occurrence 
of.  acute  gout  is  commonly  regarded  as  an  essential  element  in  the  diag- 
nosis of  tne  gouty  dyscrasia.  Acute  articular  attacks,  as  already  not^, 
are  very  rare  in  women,  in  whom  the  subacute  and  irregular  forms  of 
the  disease  are  by  no  means  infrequent  So  far  as  acute  articular  gout 
is  of  value  in  the  diagnosis  of  the  constitutional  vice,  it  is  perhaps  as 
significant  if  established  in  the  history  of  a  near  relative  as  in  the  indi- 
vidual in  whom  tlie  disease  is  suspected. 

The  general  symptoms  of  atonic  gout — or,  as  it  may  more  properly  be 
called,  the  gouty  dyscrasia — ^are  similar  to  those  which  sometimes  precede 
the  development  of  the  acute  form.  The  difference  lies  in  their  persist- 
ence, in  the  subacute  character  of  the  local  lesions,  and  in  the  absence 
of  the  relief  to  the  constitutional  symptoms  which  follows  acute  attacks. 

The  dyspeptic  symptoms  are  jjerhaps  the  most  pronounced  and  uni- 
form in  the  history  of  the  evolution  of  chronic  gout  These  symptoms 
have  been  already  described,  but  the  fact  which  seems  esi)ecialiy  to  dis- 
tinguish them  is  that  they  are  chiefly  provoked  by  the  acid  fermentation 
of  the  carbohydric  elements  of  the  food,  the  sugar  and  starches,  and 
especially  by  the  fermented  preparations  of  alcohol;  the  ability  to  digest 
these  articles  of  diet  appears  to  be  deficient  in  the  gouty  dyspeptic. 

The  changes  in  the  urine  in  the  gouty  dyscrasia  are  especially  important 
In  the  formative  stages  of  the  gouty  vice  the  amount  of  urine  may  not  vary 
much  from  the  normal  quantity,  but  the  proportion  of  solid  constituents, 
especially  of  the  urea,  is  increased,  so  that  the  siiecific  gnivity  may  rise  to 
1.030  or  1.035.  The  acid  reaction  is  intensified  by  the  excess  of  the  acid 
urates  and  phosphates  upon  which  the  normal  acidity  depends.  Sometimes 
crystalline  deposits  of  uric  acid,  urates,  and  oxalates  take  place  in  the 
tubuli  of  the  kidney  and  in  the  bladder,  and  lead  to  the  nephritic  and 
vesical  irritations  which  are  often  the  source  of  much  inconvenience  and 
pain.  Where  the  urine  is  free  from  these  crystalline  constituents  as  it 
a)mes  from  the  bladder  it  may  deposit  them  within  a  few  hours  after  its 
passage.  At  a  later  stage  in  the  development  of  the  gouty  dyscrasia  the 
quantity  and  quality  of  the  urine  undei-go  marked  changes.  The  quan- 
tity is  increased ;  the  color  is  pale,  partly  in  consequence  of  dilution  and 
partly  through  a  diminution  in  the  amount  of  coloring-matter.  The 
quantity  may  be  so  considerable  as  to  constitute  a  polyuria.  The  reac- 
tion is  neutral  or  only  feebly  acid ;  crystalline  sediments  of  uric  acid  and 
calcium  oxalate  may  occasionally  appear,  and  the  specific  gravity  may  be 
so  low  as  to  indicate  not  only  a  relative  but  an  absolute  diminution  in  the 
daily  excretion  of  urinary  solids.  Traces  of  albumen  and  of  sugar  are 
not  infrequently  observed. 
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The  articular  symptoms  of  chronic  gout  are  subacute.  They  affect  the 
joints,  as  a  rule,  which  are  most  exposed  to  strain  and  injury,  and  hence 
are  most  common  in  the  hands  and  feet,  but  they  may  involve  the  knee 
and  the  hips,  the  elbow  and  the  shoulder,  and  even  the  intervertebral 
joints.  The  pain  is  less  severe,  because  the  tension  is  never  so  consider- 
able ;  the  tenderness  is  often  a  source  of  great  discomfort ;  the  swelling 
varies  with  the  acuteness  of  the  inflammatory  process,  the  joints  being 
more  or  less  permanently  enlarged  by  hypertrophic  changes  affecting  the 
articular  structures  and  by  tophous  deposits.  The  deformities  are  in- 
creased by  ankylosis,  by  contractions,  by  absoq)tion  of  the  cartilages, 
by  partial  luxations,  and  by  the  atrophy  of  disused  muscles.  Crepita- 
tions are  oflen  observed  in  the  affected  joints.  Exacerbations  of^  the 
local  symptoms  are  often  provoked  by  movements,  by  imprudence  in 
diet,  by  changes  in  temperature  or  in  barometric  and  hygrometric  condi- 
tions, and  not  infrequently  by  psychical  disturbances. 

The  frequency  with  which  tegumentary  affections,  mucous  as  well  as 
cutaneous,  are  observed  as  correlative  phenomena  of  arthritic  lesions  in 
gouty  persons  and  in  gouty  families  justifies  the  inference  that  the  same 
Uthsemic  vice  which  determines  articular  inflanmiations  is  oflen  respon- 
sible for  derangements  of  nutrition  in  the  skin  and  mucous  membranes. 
The  French  school  of  dermatology,  which  has  always  maintained  the 
humoral  origin  of  many  cutaneous  diseases,  has  long  recognized  the 
arthritic  nature  of  a  large  class  of  affections  of  the  skin.     Bazin  ^  has 

S'vcn  the  most  precise  description  of  the  arthritides,  as  he  terms  them, 
e  iiisists  upon  certain  functional  derangements  of  the  skin  as  cha- 
racteristic of  the  gouty  diathesis,  such  as  excessive  perspiration,  espe- 
cially in  certain  r^ions,  as  the  head,  the  axillse,  the  liands  and  teotj 
and  the  sexual  oi^ns,  and  also  affections  of  the  sebaceous  glands, 
causing  the  different  forms  of  seborrhcea  and  the  premature  falling  of 
the  hair.  He  notes  the  liability  in  gouty  persons  to  certain  neurotic 
affections,  such  as  pruritus,  general  or  localized,  about  the  arms  and 
genital  organs.  Erythematous  affections,  especially  urticaria,  erythema 
nodosum,  and  the  fugitive  erythema  which  occurs  about  the  fiice,  causing 
sudden  and  evanescent  swelling  of  the  eyelids,  cheeks,  lips,  and  even  the 
toogae  and  soft  palate,  are  recognized  by  him  and  other  observers  as 
arthritic  in  their  origin.  Among  the  erythemata  which  are  observed  in 
gouty  persons  the  peliosis  rheumatica  should  be  mentioned. 

The  more  persistent  inflammatory  lesions  of  the  skin,  such  as  eczema 
and  psoriasis,  which  are  characterize  by  long-continued  hypertemia  with 
hyperplasia,  are  now  recognized  as  among  the  possible  transformations 
of  gout.  They  are  certainly  oflen  observed  alternating  with  arthritic 
lesions,  and  associated  with  all  the  characteristic  derangements  of  nutri- 
tion which  belong  to  the  gouty  habit.  The  frequency  of  the  various 
forms  of  acne,  the  inflammatory,  as  well  as  those  which  result  from 
excessive  function  of  the  glands,  in  persons  having  a  strong  gouty  inher- 
itance, is  recognized  by  many  dermatologists.  I  have  noticed  these 
lesions  especially  in  young  women  belonging  to  gouty  families.  They 
are  generally  accompanied  by  marked  dyspeptic  symptoms,  and  not  infre- 
quently by  neuruac  derangements. 

Garrod,  in  a  paper  read  at  the  International  Medical  Congress  in  1881 

*  Affections  gtUriquea  de  la  Peau,  Paris,  18C2. 
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on  ^'  Eczema  and  Albuminuria  in  Relation  to  Grout/'  affirms  that  eadj 
year  strengthens  his  conviction  that  gout  and  eczema  are  most  closely 
allied.  Since  his  attention  was  first  called  to  this  relation  in  1860,  he 
has  found  a  gradually  increasing  percentage  of  eczema  in  the  cases  of 
gout  that  have  come  under  his  observation.  Dividing  all  the  cases  from 
1860  to  1881  into  ten  groups,  he  found  the  percentage  rose  from  10  in 
the  first  group  to  47  in  the  tentli.  He  accounts  for  this  rapid  increase 
in  the  percentage  in  the  fact  that  in  the  first  few  years  the  eczema  was 
only  observed  when  it  was  very  patent ;  during  the  past  two  or  three 
years  he  has  had  made  more  careful  inquiries  as  to  the  presence  of  eczema 
or  other  skin  eruption  in  every  case  of  gout,  and  by  these  means  has 
frequently  discovered  its  presence  when  it  might  otherwise  have  been 
overlooked.  Garrod  believes  that  eczema  is  the  special  skin-lesion  of 
gouty  subjects,  and  does  not  regard  psoriasis  as  having  anything  more 
than  an  acci4ental  connection  with  gout.  He  admits  that  the  latter  is 
often  associated  with  rheumatoid  arthritis.  It  must  be  remembered, 
however,  that  Grarrod  does  not  admit  that  gout  ever  exists  without 
lithatic  deposits. 

In  regaixl  to  the  location  of  gouty  eczema,  it  appears  to  affect  by. 

f)reference  the  more  tender  and  vascular  regions  of  the  skin.  The  eye- 
ids,  ears,  the  scalp,  and  back  of  the  neck,  the  finders  and  toes,  particu- 
larly the  dorsal  and  lateral  surfaces,  and  in  old  people  the  1^,  are 
especially  liable  to  be  attacked.  The  subjective  symptoms  of  gouty 
eczema  are  oflen  the  source  of  great  suffering  ;  die  burning  and  itcliing 
are  sometimes  intolerable.  Tms  is  especially  true  of  persons  of  highly 
neurotic  constitution. 

It  is  not  possible  to  affirm  that  there  are  lesions  of  the  mucous  mem- 
branes which  are  strictly  analogous  in  their  transient  character  to  the 
erythematous  affections  of  the  skin,  but  it  is  not  unreasonable  to  suppose 
that  many  of  tlie  temporary  disturbances  of  indigestion  to  which  gouty 
patients  are  subject  are  caused  by  an  evanescent  hyperemia  corresponding 
to  the  vaso-motor  derangements  wliich  are  observed  in  the  external 
integument.  In  regard,  however,  to  the  more  persistent  catarrhal  lesions, 
there  can  be  no  question  as  to  their  analogy  with  those  which  affect  the 
skin.  The  continuity  of  these  lesions  at  the  orifices  of  the  mucous 
tracts,  and  the  frequent  association  of  external  eczemas  with  catarrhs  of 
mucous  membranes,  are  facts  of  common  experience.  Greenhow  ^  of 
London  first  called  attention  to  the  frequengr  with  which  chronic  bron- 
chitis is  associated  with  the  gouty  dyscrasia.  In  an  analysis  of  96  cases  of 
chronic  bronchitis  he  elicited  the  fact  that  in  34  out  of  the  96  a  distinct 
gouty  history  attached  either  to  the  patients  themselves  or  to  some  of 
Uieir  immediate  relatives.  In  14  of  the  cases  the  patients  were  subject 
to  attacks  of  acute  regular  gout  as  well  as  to  bronchitis.  He  also  noted 
the  association  in  a  number  of  cases  of  bronchitis  and  psoriasis  with 
gravel  and  gout.  My  own  exjxjrieuce  confirms  these  observations,  and 
also  the  alternations  of  catarrhal  and  parenchymatous  tonsillitis,  of 
pharyngeal  and  laryngeal  catarrh,  and  of  asthma  and  chronic  bron- 
chitis, with  the  more  common  manifestations  of  regular  and  irregular 
gout. 

The  occurrence  of  subacute  gastro-duodenal  and  intestinal  catarrh.^ 
^  On  Oironic  BronchUis,  E.  Headlam  Greenhow,  M.  D.,  London,  1S69. 


ATONIC  GOUT.  123 

Willi  hemorrhoidal  complications  is  even  more  common  tliat  the  catarrhal 
afiections  of  the  respiratory  tract.  The  lesion^  in  fact,  which  gives  rise 
to  the  manifold  dyspeptic  symptoms  in  gouty  subjects  is  doubtless  a 
catarrhal  one. 

The  genito-urinary  tract  exhibits  also  the  tendency  to  catarrhal  affec- 
tions in  sufferers  from  the  gouty  dyscrasia.  It  is  certain  that  gouty 
persons  are  especially  liable  to  vesical  catarrh,  and  it  is  generally 
admitted  that  rheumatic  and  gouty  persons  are  particularly  suscept- 
ible to  gonorrhoea.  My  own  ex])erience  leads  me  to  suspect  that 
chronic  urethral  discharge  resulting  from  acute  urethritis  is  more  com- 
mon in  rheumatic  pei*sons  than  in  those  not  having  this  taint.  The 
etiological  relations  of  eonorrhoeal  rheumatism  and  kerato-iritis  are 
still  involved  in  obscurity,  though  I  am  inclined  to  believe  tliat  a 
careful  examination  of  the  personal  and  family  history  in  cases  of  these 
diseases  would  establish  the  opinion  that  has  been  maintained  as  to 
their  gouty  origin. 

The  presence  of  albumen  in  the  urine  of  persons  suffering  from  acute 
gout  is  occasionally  observed.  Under  these  circumstances  it  is  transient, 
and  has  probably  no  more  significance  tlian  is  asually  attached  to  this 
symptom  in  the  course  of  any  acute  febrile  disease.  In  chronic  gout  it 
is  by  no  means  infrequently  observed  as  a  more  or  less  persistent  symp- 
tom. It  is  associated  under  tliese  circumstances  with  a  copious  discharge 
of  urine  of  pale  color  and  low  density,  and  with  the  general  signs  of 
what  Rayer  first  described  as  tlie  nephrite  goutteuse. 

The  importance  of  this  symptom  is  very  great  when  we  consider  the 
insidious  development  of  tliis  form  of  disease  and  the  difficulty  of  its 
early  diagnosis.  Recent  investigations  point  to  the  value  of  the  changes 
in  tlie  urine  in  tlie  progress  of  the  gouty  dyscrasia  as  bearing  upon  uiis 
question.  It  has  already  been  notai  that  in  the  early  history  of  gouty 
persons  the  urine  is  often  scanty,  high-colored,  excessively  acid,  of  high 
8])ccific  gravity,  occasionally  albuminous  and  saccharine,  and  frequently 
depositing  sediments  of  urates  and  calcium  oxalate.  McBride  of  New 
York  *  has  recently  called  attention  to  tliis  condition  of  the  urine  and  its 
association  with  high  arterial  tension  as  the  functional  stage  of  the  gran- 
ular kidney — as  the  stage,  that  is  to  say,  during  which  the  necessity  of 
eliminating  large  amounts  of  imperfectly  oxidized  nitrogenous  material 
maintains  a  constant  state  of  renal  hypersemia,  which  finally  induces  the 
changes  in  the  tubular  and  intertubular  structures  wliich  constitute  the 
anatomical  features  of  this  form  of  disease. 

The  occasional  presence  of  sugar  in  tlie  urine  of  gouty  persons  has 
already  been  noted.  I  have  repeatedly  observed  this  symptom  in  the 
urine  of  gouty  dyspepsia.  It  occurs  more  commonly  in  obese  subjects, 
and  is  usually  intermittent  and  easily  controlled  by  dietetic  restrictions. 
In  these  cases  it  is  not  necessarily  associated  with  a  very  large  amount 
of  urine.  In  chronic  gout  and  in  connection  with  the  granular  kidney 
a  more  serious  form  of  glycosuria  is  occasionally  observed.  Under  these 
circumstances  it  increases  largely  the  polyuria  which  is  characteristic  of 
gouty  nephritis,  and  is  sometimes  overlooked  because  it  occurs  in  a  urine 
of  a  low  density,  often  ^ot  more  than  1.010.     It  is  not  controlled  by  diet 

»  7^  Early  Duitpum$  of  Chronic  BrighCs  DiseoMy  T.  A.  McBride,  M.  D.,  New  York, 
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to  the  same  extent  that  it  is  in  the  cases  previously  described^  and  is  in 
my  experience  a  prognostic  sign  of  bad  import. 

Some  of  the  most  distressing  symptoms  to  which  gouty  persons 
are  es{>ecially  liable  are  those  connected  with  the  passage  of  gravel 
from  the  kidney  to  the  bladder.  Where  gravel  alone  passes,  it  may 
cause  little  uneasiness,  and  the  fact  is  only  recognized  through  the  dis- 
covery of  blood  in  the  urine  in  connection  with  uric  acid  or  calcium 
oxalate  crystals.  When,  however,  the  sand  forms  concretions  in  the 
pelvis  of  the  kidney,  their  dislodgment  and  passage  through  the  ureter 
are  accompanied  by  the  well-known  agonies  of  renal  colic. 

Dysuria  is  a  symptom  from  which  gouty  persons  often  exi^erienoe  much 
inconvenience  and  suifering.  It  is  usually  associated  with  extremely  acid 
urine  of  high  density  containing  crystalline  sediments.  It  may  manifest 
itself  only  m  frequent  and  [lainful  micturition,  or  it  may  be  associated 
with  such  a  degree  of  vesical  tenesmus  as  to  cause  retention  and  neces- 
sitate the  use  of  the  catheter. 

Diagnosis. — If  the  term  gout  be  restricted  to  that  form  of  arthritis 
in  which  an  excess  of  urates  is  found  in  the  blood  with  tophous  deposits 
in  the  affected  joints,  the  cartilages  of  the  ear  and  nose,  and  in  the  sub- 
cutaneous connective  tissue,  then  the  diagnosis  of  this  disease  is  a  simple 
one.  It  is  a  disease  with  a  pathognomonic  sign.  But  if  the  pathology  of  gout 
consists  rather  in  a  more  complex  morbid  condition  of  the  blood,  of  which 
an  excess  of  urates  in  the  serum  is  only  one  of  a  number  of  phenomena, 
and  not  necessarily  the  sole  and  essential  cause  of  the  local  lesions,  then 
the  question  of  diagnosis  involves  a  consideration  of  all  tlie  correlated 
morbid  conditions  which  are  so  frequently  associated  in  gouty  persona 
and  gouty  families  as  to  justify  the  inference  that  they  have  a  common 
origin  in  a  perverted  nutrition,  the  essential  nature  of  which  is  imper- 
fectly understood. 

The  very  existence  of  the  terms  gouty  rheumatism  and  rheumatic  gout 
which  are  in  common  use  shows  that  what  is  regarded  by  many  excefient 
authorities  as  the  confounding  of  distinct  entities  must  have  some  foun- 
dation in  clinical  exi)erience.     If  we  consider  gout,  in  its  strictest  patho- 
logical sense,  acute  inflammatory  rheumatism,  rheumatoid  arthritis,  or 
gouty  rheumatism,  and  senile  arthritis  or  the  arthritis  deformans  and 
gonorrhoeal  rheumatism  as  separate  and  distinct  diseases,  we  shall  find 
ourselves  compelled  to  ignore  certain  common  clinical  fiicts  which  indi- 
cate a  bond  of  union  between  them.     Heredity,  for  exam])le,  is  common 
to  them  all,  and  more  than  this,  there  appears  to  be  a  tendency  to  a  differ- 
entiation of  the  taint  in  families.     It  is  well  known,  for  instance,  that  the 
children  of  gouty  parents  are  especially  liable  to  acute  rheumatism,  and 
acute  rheumatism  in  youth  is  often  folio we<l  by  gout  in  later  years.     It 
is  also  a  fact  of  common  ex[>erience  that  while  the  men  in  gouty  families 
are  the  victims  of  true  gout,  the  women  are  apt  to  be  the  subjects  of 
rheumatoid  arthritis.     The  arthritis  deformans  which  develops  with  the 
degenerations  of  advancing  years  is  not  infrequently  associated  with   a 
family  histoiy  of  genuine  gout.   Gonorrhoeal  rheumatism  also,  according  to 
the  experience  of  many  trustworthy  observers,  oflcn  recognizes  an  inher- 
itance to  gouty  lesions.     But  it  is  not  alone  in  heredity  and  the  differen- 
tiation of  the  type  of  the  disease  in  families  that  the  unity  of  these 
affections  displays  itself.      The  same  disturbances  of  digestion  which 
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diaracierize  the  history  of  true  gout  are  observed  in  those  who  are  liable 
to  acute  rheumatism^  to  rheumatoid  arthritis^  and  to  arthritis  deformans. 
It  is  true  that  excesses  in  food  and  fermented  liauors  do  not  determine,  as 
m  gout,  attacks  of  acute  rheumatism  nor  of  tne  chronic  forms  of  arth- 
ritis, for  these  latter  diseases  are  commonly  due  to  causes  ojxiniting  upon 
the  nervous  system,  as  exposure  to  cold  and  dampness  or  to  pliysical  or 
emotional  shock  of  some  kind ;  still,  there  is  in  the  subjects  of  these 
diseases  a*  more  or  less  marked  tendency  to  the  same  dyspeptic  disorders, 
odJ  especially  to  the  diminished  capacity  in  digesting  tlie  carbohydrates, 
which  the  subjects  of  true  gout  exhibit.  In  the  diagnosis  of  gout,  there- 
fore, it  would  seem  that  the  question  of  differentiating  this  disease  from 
tliose  which  simulate  it  is  not  one  in  which  we  are  called  }i\yon  to  dis- 
tinguish one  morbid  entity  from  another,  as  typhus  from  typhoid  fever 
or  syphilis  from  cancer,  but  rather  to  determine,  first,  the  presence  of  a 
Fcoognized  constitutional  vice ;  and,  secondly,  to  differentiate  the  variety 
of  the  lesions  by  which  this  vice  manifests  itself. 

In  the  diagnosis  of  the  gouty  dyscrasia  the  first  point  to  determine  is 
that  of  heredity.  This  requires  a  careful  inquiry  into  collateral  as  well 
as  direct  descent,  and  does  not  necessarily  involve  the  discovery  of  arth- 
ritic diseases  in  the  ancestors,  though  these  are  doubtless  the  most  strik- 
ing and  trustworthy  proofs ;  but  the  tradition  in  the  family  of  persistent 
dyspepsia,  or  what  is  commonly  called  biliousness,  of  chronic  catarrhal 
affections  of  the  skin  and  mucous  membranes,  and  of  the  chronic  forms  of 
renal  disease,  are  significant  indications  of  this  dyscrasia.  In  the  personal 
history  the  evidences  of  the  lithaemic  tendency,  as  indicated  by  the  charac- 
teristic dyspeptic  symptoms  which  have  been  described,  and  especially  by 
the  feeble  capacity  for  the  digestion  of  carbohydrates,  are  of  great  diag- 
nostic value. 

The  diagnosis  of  gouty  joint-lesions,  whether  acute  or  chronic,  depends 
partly  upon  the  determination  of  the  gouty  dyscrasia,  and  partly  uj)on 
tlie  difierential  distinctions  which  separate  gouty  inflammations  from 
acnte  rheumatism,  rheumatoid  arthritis,  ana  from  the  arthropathies 
which  result  from  traumatism  and  from  lasions  of  nerves  and  nerve- 
centres. 

Gouty  arthritis  may  be  distinguished  from  acute  rheumatism  by  the 
fact  that  it  is  more  often  hereditary — ^that  it  occurs  in  older  subjects, 
attacking  generally  the  smaller  joints,  and,  as  a  rule,  in  the  acute  form, 
localizing  itself  in  one  or  two  joints.  It  is  also  noteworthy  that  the 
constitutional  symptoms  are  not  aa  severe  as  in  rheumatism.  Gout 
deforms  the  joints,  while  acute  rheumatism  leaves  no  traces  of  the 
inflammatory  process.  In  addition  to  these  distinctions  there  is,  accord- 
ing to  Garrod,  the  crucial  test  of  an  excess  of  urates  in  the  blood-sertim. 
From  rheumatoid  arthritis  or  rheumatic  gout,  gout  in  its  acute  and 
regular  form  is  distinguished  by  the  more  acute  local  and  constitutional 
symptoms.  Gout  is  periodical  in  its  attacks,  while  rheumatoid  arthritis 
^  progressive.  It  attacks  the  smaller  joints  or  those  most  exposed  to  strain, 
while  rheumatoid  arthritis  occurs  in  the  large  as  well  as  the  small  joints, 
and  appears  to  be  more  independent  of  traumatism  as  an  exciting  cause. 
Gout  is  more  common  in  men,  rheumatoid  arthritis  in  women.  Accord- 
Jng  to  Garrod  and  other  excellent  authorities,  deposits  of  urates  are 
never  found  in  the  joints  in  rheumatoid  arthritis,  and  there  is  no  excess 
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of  urates  in  the  blood.  This  statement  is  denied  by  Hutcliinsou. 
Ulcerations  of  cartilages,  contractions  of  tendons,  atrophies  of  muscled 
with  subluxations  of  joints,  are  more  common  in  rheumatoid  arthritis 
than  in  gout. 

While  tliese  local  distinctions  are  undeniable,  it  is  proper  to  obser\'e 
that  in  rheumatoid  arthritis  the  constitutional  symptoms  of  the  gouty 
dyscrasia,  especially  the  dyspeptic  derangements  and  the  nervous  dis- 
turbances, are  often  well  marked ;  and  it  should  also  be  noted  that  the 
Srincipal  distinction,  the  absence  of  urates  in  the  blood  and  in  the 
iseased  joints,  is  one  that  is  based  on  the  exclusive  theoiy  that  uric 
acid  is  the  materies  morbi  of  true  gout.  If,  as  is  still  maintained  by 
some  excellent  authorities,  uric  acid  is  not  essential  to  gout,  then  it  must 
be  confessed  that  the  other  distinctions  are  purely  lesional,  and  that  the 
common  constitutional  symptoms  suggest  that  these  diseases  are  divergent 
branches  of  a  single  trunk. 

Gouty  arthritis  is  not  always  easily  distinguishable  from  traumatic 
inflammation  of  the  joints,  inasmuch  as  traumatism  plays  so  important 
a  part  as  an  exciting  cause  of  gouty  attacks.  The  history  of  previous 
seizures  and  the  presence  of  predisposing  causes  of  gout  are  the  points 
upon  which  the  determination  of  tne  gouty  nature  of  the  inflammation 
would  dejx^nd.  A  termination  in  suppuration  would  exclude  the  idea  of 
the  gouty  nature  of  an  arthritis. 

With  the  arthropathies  of  purely  nervous  origin,  such  as  occur  in  par- 
alyzed limbs,  in  Pott's  disease,  and  in  tabes  dorealis,  gout  can  hardly  be 
confounded,  although  the  arthritic  complications  in  these  diseases  have 
been  used  to  illustrate  the  neurotic  theory  of  both  gout  and  rheumatism. 

The  diagnosis  of  irregular  gout — f.  6.  of  gouty  aflections  of  the  skin 
and  mucous  membranes,  of  the  structures  of  tlie  eye,  and  of  the  paren- 
chymatous organs — must  be  based  more  upon  the  hereditary  history  and 
upon  the  correlated  phenomena  recognized  in  the  personal  history  than 
upon  any  specific  character  in  the  lesions  themselves.  In  the  gouty 
form  of  nepnritis  there  are,  it  is  true,  in  the  urinary  symptoms,  in  tlie 
anaemia,  in  the  arterial  fibrosis,  and  in  the  cardiac  hypertrophy,  diag- 
nostic signs  of  great  value. 

Prognosis. — ^Acute,  regular,  articular  gout  is  probably  never  a  fatal 
disease  where  it  occurs  in  a  robust  person  without  visceral  complications. 
In  rare  instances  the  first  attack  may  never  be  repeated,  or  only  two  or 
three  attacks  may  occur  in  the  course  of  a  long  life.  In  the  majority  of 
instances,  however,  frequent  repetitions  are  the  rule,  the  intervals  between 
the  attacks  growing  progressively  shorter ;  occasionally  repeated  seizures 
go  on  through  a  long  life,  the  attacks  becoming  milder  with  advancing 
years,  and,  save  the  crippling  efiects  of  the  disease,  the  patient  may  enjoy 
in  the  intervals  a  fair  degree  of  health.  This,  however,  is  the  exception. 
With  the  increased  frequency  of  the  arthritic  attacks  the  signs  of  the 
constitutional  vice  become  more  marked.  The  dyspeptic  disorders  become 
more  persistent  and  rebellious  to  treatment,  various  transformations  of  the 
disease  manifest  themselves,  and  tissue-changes  make  insidious  and  inev- 
itable progress.  When  this  stage  of  the  gouty  disease  is  reached,  the 
prognosis  becomes  more  grave  because  of  the  complications  and  accidents 
to  which  the  suflerer  is  liable.  These  complications  and  accidents  are 
the  result  of  the  nervous,  vascular,  and  visceral  lesions  whicli  have  been 
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described.  "Vaso-motor  instability  gives  rise  to  a  great  ^^rioty  of  painful 
functional  derangements  resulting  from  serious  cerebral,  pulmonary,  gas- 
tric, and  renal  congestions.  Glycasuria  is  not  an  uncommon  complication 
in  dironic  gout,  and  seriously  affects  the  question  of  prognosis.  Arterial 
d^enerations  may  cause  thrombotic  accidents,  and  the  formation  of 
miliary  aneurisms  in  the  brain  may  determine  a  fatal  issue  by  softening 
or  hemorrhage.  Anginal  attacks  due  to  cardiac  muscular  degeneration 
may  also  imperil  life. 

The  principal  visceral  lesion  which  leads  directly  or  indirectly  to  a 
fatal  issue  in  gout  is  that  of  the  kidney.  This  involves  danger  either 
through  the  induction  of  a  hopeless  amemia  and  its  consequences  in 
dropsical  efiusions,  or  by  determining  inflammatory  accidents  of  the 
gravest  nature. 

That  gout  shortens  life  in  the  majority  of  cases  is  unquestionable — a 
fact  which  is  sufficiently  attested  by  the  care  with  which  life-insurance 
companies  exclude  risks  in  which  a  well-pronounced  inherited  tendency 
or  existing  manifestation  of  tlie  disease  can  be  substantiated. 

The  prognosis  varies  of  course  with  the  rapidity  with  which  the  con- 
stitutional dyscrasia  is  developed,  and  this  rapidity  vnll  depend  on  the 
intensity  of  the  inheritance  and  the  mode  of  life.  Some  gouty  subjects 
escape  the  vascular  and  visceral  complications  of  the  disease  for  a  long 
period,  although  crippled  and  deformed  by  its  articular  ravages,  ana 
attain  advanced  age;  others  may  succumb  in  comparative  youth  to 
its  most  profound  lesions.  It  is  a  happy  circumstance  that  under 
wise  hygienic  management  and  judicious  medication  acquired  gout  may 
be  checked  in  its  progress,  and  even  a  strong  inherited  tendency  may  be 
lately  controlled. 

Treatment. — A  logical  consideration  of  the  treatment  of  gout 
embraces,  first,  the  treatment  of  the  constitutional  vice,  based,  as  far 
as  possible,  on  the  nature  and  causes  of  the  disease ;  and,  secondly,  the 
treatment  of  the  lesions  which  the  disease  determines.  If  we  regard  the 
accumulation  in  the  blood-serum  of  the  salts  of  uric  acid  as  the  essential 
cause  of  the  gouty  lesions,  then  the  origin  of  the  constitutional  vice  is  in 
the  conditions  which  bring  about  this  accumulation.  As  we  have  urged, 
none  of  the  theories  of  the  production  of  the  lithsemic  state  harmonize 
all  its  phenomena.  It  is  impossible  to  represent  the  complex  processes 
of  nutrition  by  chemical  formuliE,  and  equally  impossible  to  divorce 
chemical  reactions  from  a  share  in  their  production.  We  can  trace  the 
metabolism  of  the  azotized  and  carbonaceous  foods  through  many  changes 
to  their  ultimate  disintegration  into  urea,  carbonic  acid,  and  water,  but 
we  do  not  know  all  the  steps  by  which  this  conversion  is  effected,  nor  the 
organs  or  tissues  in  which  it  is  accomplished.  We  may  reasonably  assume 
that  the  agent  through  which  the  potential  energy  of  the  food  is  evolved 
b  oxygen,  and  that  the  process  of  nutrition  is  hence  partly,  at  least,  a 
process  of  oxidation.  This  chemical  view  of  the  digestion  and  assimila- 
tion of  food  may  be  said  to  be  the  rational  basis  of  the  treatment  of  the 
lithsemic  state.  To  control  the  accumulation  of  azotized  matters  in  the 
blood,  and  to  secure  their  thorough  combustion  and  conversion  into  urea, 
carbonic  acid,  and  water  are  the  recognized  aims  of  the  treatment  of  the 
vice  upon  which  gout  depends. 
Diet. — ^The  prevention  of  the  accumulation  of  azotized  matters  in  the 
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blood  involves,  first,  a  oonsidcration  of  the  miestion  of  the  diet  app: 
ate  to  the  gouty  dyscrasia.  The  almost  uniform  counsel  upon  this 
of  all  the  authorities  from  Sydenham  to  the  present  time  is,  that 
minous  foods  should  be  sparingly  allowed  in  the  diet  of  the 
patient,  and  that  vegetable  foods,  especially  the  farinaceous,  should 
stitute  the  principal  aliment.  This  counsel  is  based  upon  the  theor 
uric  acid  is  the  offending  substance,  and,  this  being  the  outconK 
nitrogenous  diet,  the  nitrogenous  element  in  diet  must  be  reduced, 
own  obser\'ation  has  led  me  to  believe  that  while  this  may  be  a  Icgi^ 
deduction  from  the  uric-acid  theory  of  gout,  it  is  not  supported  ] 
results  of  clinical  experience.  If  there  is  one  signal  peculiarity 
digestive  derangements  of  gouty  persons,  it  is  their  limited  poi 
digest  the  carbohydrates,  the  sugars  and  starches.  In  whatever 
these  foods  are  used,  they  are  more  commonly  the  source  of  the  d; 
tic  troubles  of  sufferers  from  gout  than  the  albuminous  foods, 
provoke  the  acid  and  flatulent  dyspepsia  which  so  generally  precec 
explosion  of  the  gouty  paroxysm ;  and  it  must  have  attracted  the 
tion  of  every  oliserver  who  has  studied  the  dyspeptic  disorders  of 
ers  from  inherited  gout,  who  have  sought  to  control  their  unhapp 
itage  by  abstemious  habits,  that  these  disorders  are  especially  pre 
by  over-indulgence  in  saccharine  and  amylaceous  foods. 

It  is  not  possible  to  explain  satisfactorily  why  tlie  lithsemic  coi 
should  be  induced  by  the  carbonaceous  aliments,  but  we  believe  th( 
be  no  question  as  to  the  fiict.  If,  as  modem  physiological  investij 
tend  to  show,  the  liver  is  the  organ  in  which  urea  as  well  as  glyo 
formed,  it  may  be  that  the  overtaxing  of  its  functions  manifests 
more  readily  in  the  conversion  of  the  albuminous  than  in  that 
carbonaceous  foods ;  or  it  is  possible  that  the  carbonaceous  foods  a 
tined  chiefly  for  the  evolution  of  mechanical  energy,  and  that  wh 
destiny  is  not  fulfilled  through  indolence  and  im|>erfect  oxygen-s 
they  esca|)e  complete  combustion,  and  so  vitiate  the  blood.  Bui 
ever  may  be  the  cause  of  this  anomaly,  the  clinical  fact  remains 
gouty  persons  the  conversion  of  the  azotized  foods  is  more  comple 
a  minimum  of  carbohydrates  than  it  iswith  an  excess  of  them — ii 
words,  that  one  of  the  best  means  of  avoiding  an  accumulation  < 
ates  in  the  blood  is  to  diminish  the  carbohydrates  rather  th 
azotized  foods. 

The  diet  which  a  considerable  experience  has  led  me  to  adopt 
treatment  of  the  gouty  dyscrasia  is  very  similar  to  that  which  gly 
requires.  The  exclusion  of  the  carbohydrates  is  of  course  not  sc 
Abstinence  from  all  the  fermented  preparations  of  alcohol  is  perh 
most  important  restriction,  on  account  of  the  unfermentcd  dcxti 
sugar  which  they  contain.  This  restriction  accords  with  the  c 
experience  respecting  the  part  which  wine  and  beer  play  as  predi 
causes  of  the  gouty  disease  and  as  occasional  exciting  causes  o\ 
lesions. 

Next  to  the  fermented  liquors,  the  use  of  saccharine  food  in  the 
gouty  persons  needs  to  be  restricted.     This  limitation  also  is  on< 
common  experience  confirms.     Sweet  foods  cannot  be  said  to  be 
vocative  of  the  dyspeptic  derangements  of  the  lithsemic  subjects 
and  beer,  but  they  are  certainly  oflen  responsible  for  the   forms 
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the  dyscrasia  and  for  perpetuating  many  most  distressing  ailments. 
Their  more  or  less  strict  prohibition  may  constitute  the  essential  point 
of  treatment  not  only  in  controlling  the  progress  of  the  constitutional 
vice,  but  in  subduing  some  of  the  most  rebellious  lesions.  It  is  import- 
ant to  observe  that  this  prohibition  sometimes  involves  abstinence  from 
sweet  and  subacid  fruits,  in  the  raw  as  well  as  in  the  preserved  state. 
Paroxysms  of  articular  gout  have  been  known  to  follow  indulgence  in 
strawberries,  apples,  watermelons,  and  grapes,  and  the  cutaneous  and 
mucous  irritations  which  follow  even  the  most  moderate  use  of  these 
fruits  in  some  gouty  persons  are  certainly  not  uncommon. 

Next  in  order  to  the  saccharine  foods  as  the  source  of  indigestion  in 
gouty  persons  come  the  amylaceous  aliments.  These  constitute,  necessa- 
rily, so  large  an  element  in  ordinary  diet  that  the  limitation  of  them  in 
the  dietary  of  gouty  persons  applies,  in  the  majority  of  cases,  only  to 
their  excessive  use.  This  excessive  use,  however,  is  often  observed. 
There  is  a  popular  prejudice  in  favor  of  this  class  of  foods,  and  a  corre- 
sponding prejudice  against  the  too  free  indulgence  in  animal  foods.  The 
purely  starchy  aliments,  such  as  potatoes  and  the  preparations  of  com 
and  rice,  and  even  those  which  contain  a  considerable  portion  of  gluten, 
like  wheat,  oatmeal,  and  barley,  often  provoke  in  gouty  subjects  a  great 
deal  of  mischievous  and  painful  indigestion.  This  feeble  capacity  for  the 
digestion  of  farinaceous  foods  is  most  frequently  observed  in  the  children 
of  gouty  parents,  and  especially  in  persons  inclined  to  obesity,  and  in 
those  whose  occupations  are  sedentary  and  whose  lives  are  passed  for 
the  most  part  in-doors,  and  they  are  least  common  in  those  whom  neces- 
sity or  pleasure  leads  to  much  active  muscular  exercise  in  the  open  air. 

The  fiits  are  as  a  rule  easily  digested  by  gouty  dyspeptics.  This  is  a 
fortunate  circumstance,  for  the  reason  that  in  the  anaemia  which  is  fre- 
quently one  of  the  consequences  of  chronic  gout  the  fatty  foods  are 
of  inestimable  value.  In  cases  of  persistent  and  rebellious  lithsemia  an 
exclusively  milk  diet  constitutes  a  precious  resource. 

The  succulent  vegetables,  such  as  tomatoes,  cucumbers,  cauliflower, 
cabbage,  and  the  different  varieties  of  salads,  constitute  for  the  gouty 
as  well  as  the  diabetic  subject  agreeable  and  wholesome  additions  to 
a  diet  from  which  the  starchy  and  saccharine  v^etables  have  to  be 
laigely  excluded. 

The  quantity  of  food  proper  for  gouty  persons  to  consume  can  only 
be  determined  in  individual  cases  by  the  age,  the  habits,  and  the 
occupation.  It  is  fair  to  assume  that  in  adults,  in  whom  there  is  no 
longer  any  provision  to  be  made  for  growth,  the  daily  quantity  of 
food  must  be  r^ulated  according  to  the  amount  of  energy  which  is 
expended.  In  this  energy  must  be  reckoned  the  amount  necessary  for 
the  maintenance  of  animal  heat  and  the  other  vital  functions,  and  the 
amount  which  is  necessary  for  the  operation  of  every  variety  of  nervous 
force.  In  other  words,  the  potential  energy  latent  in  the  food  must  cor- 
respond to  the  active  energy  exhibited  in  the  daily  evolution  of  vital, 
btellectual,  and  mechanical  work.  The  more  nearly  this  balance  is 
maintabed  the  more  closely  the  physiological  standard  of  health  is  pre- 
served. That  an  excess  of  food  is  a  most  frequent  cause  of  the  goutjr 
dvscnsia  among  the  well-to-do  classes  is  undeniable,  and  it  is  possible 
that  regulation  of  the  quantity  according  to  the  rule  above  mentioned 
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may,  after  all,  be  the  most  important  point  in  the  management  of  mai 
gouty  patients.  It  may  be,  also,  that  the  reason  why  the  withdrawal  i 
3ie  carbohydrates  produces  its  good  effects  upon  these  patients  is  that  \ 
thereby  exclude  a  large  amount  of  force-producing  foods  which  do  mi 
chief  because  they  are  imperfectly  consumed. 

Exercise. — Next  in  importance  to  diet  as  a  hygienic  regulation  in  tl 
management  of  gouty  patients  is  enforced  exercise.  The  axiom  of  Abe 
nethy,  "  to  live  on  a  shilling  a  day,  and  earn  it,"  comprises  the  philos 
phy  of  the  true  relations  of  food  to  work,  and  of  both  to  the  highc 
development  of  physical  health.  Exercise  is  to  be  enforced  not  simp 
as  a  means  of  securing  an  active  respiration,  and  thereby  an  abundai 
supply  of  oxygen,  but  also  as  a  means  of  converting  the  potential  ener^ 
of  the  food  consumed  into  vital  energy.  The  essential  condition,  mor 
over,  of  healthy  nutrition  in  every  organ  and  in  every  tissue  is  tl 
mamtenance  of  a  vigorous  functional  activity.  Over-use  is  not  mo: 
productive  of  tissue-degeneration  than  disuse.  Hence  the  question  o 
exercise  in  its  largest  sense  involves  not  only  muscular  work,  but  wor 
of  all  kinds,  which  tends  to  promote  a  healthy  activity  of  the  psychic 
as  well  as  the  physical  functions.  Muscular  exercise  in  the  open  air  hj 
a  special  value  for  the  victims  of  this  gouty  dyscrasia  by  equalizing  tl 
circulation,  quickening  the  respiratory  movements,  and  stimulating  th 
elimination  of  effete  matters  from  the  skin  and  lungs,  but  mental  wor 
and  wholesome  diversions  are  not  less  important  as  antagonizing  the  cv 
effects  of  indolence  and  over-feeding,  which  are  among  the  common  pn 
disposing  causes  of  acquired  gout.  In  persons  who  are  incapacitated  b 
neursesthenia  or  by  excessive  corpulence,  the  result  of  long  indulgence  i 
indolent  and  luxurious  habits,  it  may  be  necessary  to  resort  to  passi\ 
exercise  by  rubbing,  massage,  and  electrical  excitation  in  order  to  secui 
the  good  effects  of  voluntary  work. 

Bathing. — Another  hygienic  r^ulation  of  great  value  in  the  treatmer 
of  gouty  dyscrasia  is  the  promotion  by  bathing  and  friction  of  the  elire 
inative  function  of  the  skin.  Daily  sponging  with  cold  water,  where  i 
is  not  contraindicated  by  a  feeble  circulation  and  a  slow  reaction  from  tli 
shock,  is  a  practice  to  be  commended.  Where,  for  the  reasons  mentionec 
it  is  not  practicable,  tepid  baths  and  frictions  may  be  substituted.  I 
cases  where  the  arthritic  lesions  are  progressive  and  advanced  muc 
benefit  may  be  derived  from  hot  baths.  It  is  doubtful  whether  th 
thermal  alkaline  and  sulphur  spas  owe  their  renown  in  the  treatmen 
of  chronic  gout  so  much  to  the  mineral  ingredients  of  their  springs  as  t< 
their  high  temperature.  The  Russian  and  Turkish  baths  furnish  mos 
efficient  means  for  increasing  the  functional  activity  of  the  skin,  but  the; 
often  have  a  depressing  effect  on  the  action  of  the  heart,  producing  faint 
ness  and  dyspnoea,  and  should  always  be  advised  with  caution. 

Climate. — In  rebellious  forms  of  the  gouty  dyscrasia  a  warm  climat 
is  unquestionably  a  hygienic  condition  of  great  value.  The  geographica 
distribution  of  gout,  which  shows  that  the  disease  is  much  less  commoi 
in  warm  than  in  temperate  and  cold  climates,  while  it  may  not  perhapi 
be  wholly  explained  by  temperature  alone,  is  very  certainly  largely  du< 
to  it.  The  possibility  of  out-door  life  and  the  increased  functional  activ 
ity  of  the  skin  which  warm  climates  favor  are  circumstances  more  or  lea 
antagonistic  to  the  development  of  the  gouty  diathesis. 
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Medicinal  Treatment. — The  objects  to  be  aimed  at  ia  medicinal 
treatment  of  the  gouty  dyscrasia  are — 

1st,  the  improvement  of  the  primary  digestion. 

2d,  the  relief  of  the  gastro-intestinal  catarrh,  which  is  the  cause  of 
the  direct  and  reflex  dyspeptic  symptoms  which  belong  to  this  diathesis. 

3d,  the  augmentation  of  food-oxidation,  so  as  to  secure  its  thorough 
combustion. 

4th,  the  promotion  of  the  elimination  of  the  waste  products  of  nutri- 
tion. 

1.  The  improvement  of  primary  digestion — or,  as  it  has  been  aptly 
called,  exterior  digestion — often  requires  very  strict  attention  beyond  the 
proper  selection  of  alimentary  substances.  The  distressing  symptoms 
that  indicate  primary  gastric  and  intestinal  indigestion  are  certainly  often 
relieved  by  the  rigid  exclusion  of  certain  articles  of  diet,  but  in  many 
cases  it  is  necessary  to  assist  the  preparatory  processes  which  are  essential 
to  perfect  food-absorption  by  artificial  methods  based  upon  the  knowledge 
derived  from  physiological  experiment.  To  no  one  is  the  knowledge  of 
these  methods  more  largely  due  than  to  Roberts  of  Manchester.  Prep- 
arations of  pepsin  and  pancreatin,  by  which  the  proteids  and  starches  are 
peptonized  and  the  fats  emulsified,  are  often  of  inestimable  vdliie  in  the 
treatment  of  gouty  dyspepsia.  Pancreatin,  especially,  which  by  means 
of  its  trypsin,  diastase,  and  emulsive  ferment  possesses  the  threefold 
property  of  aiding  the  digestion  of  the  azotized,  amylaceous,  and  fatty  ele- 
ments of  food,  is  certainly  the  most  valuable  of  the  artificial  means  for 
augmenting  the  efficiency  of  primary  digestion. 

2.  The  relief  of  the  gastro-intestinal  catarrh  in  gouty  dyspeptics  may 
often  be  accomplished  solely  by  dietetic  restrictions  and  by  the  aid  which 
may  be  given  to  primary  digestion.  It  is  ofl^n  necessary,  however,  to 
direct  some  special  medication  toward  the  relief  of  the  catarrhal  lesion. 
The  circumstances  which  demand  this  special  medication  are  the  existence 
of  portal  congestion,  the  result  of  functional  derangement,  or  of  chronic 
atrophy  of  the  liver,  or  of  chronic  diffuse  or  interstitial  nephritis,  or  of 
cardiac  disease.  The  hydragogues,  such  as  calomel,  podophyllin,  colo- 
cynth,  and  other  vegetable  cathartics,  with  the  salts  of  sodium  and  mag- 
nesium, constitute  the  most  common  and  efficient  means  of  relieving 
portal  congestion,  whether  it  arise  from  temporary  functional  derange- 
ment or  from  organic  disease.  The  renown  of  some  of  the  more  famous 
mineral  springs  m  relieving  the  miseries  of  gouty  sufferers  is  due  mainly 
to  the  relief  of  portal  congestion  and  the  washing  away  of  the  catarrhal 
mucus  which  obstructs  the  process  of  primary  food  transformation  and 
absorption.  This  is  especially  true  of  the  sulphate  of  sodium  waters,  like 
those  of  Carlsbad,  Marienbad,  Friederichshall,  PuUna,  and  Hunyadi 
Janos.  While  the  value  of  these  waters  in  chronic  gout  is  unquestion- 
able where  their  use  is  properly  regulated,  there  is  good  reason  to  believe 
that  their  long-continued  emf)loyment  is  often  harmful  by  relaxing  the 
mucous  membrane,  and  thereby  tending  to  aggravate  the  condition  they 
are  given  to  relieve.  This  is  markedly  true  of  their  use  in  weak  and 
anemic  persons.  For  these  the  milder  magnesian  waters,  such  as  those 
of  Kissengen,  Hombourg,  Wiesbaden,  and  Saratoga,  are  to  be  preferred. 

3.  The  augmentation   of  food-oxidation   may  be  accomplished  in  a 
lai^  degree  oy  r^ulation  of  the  diet  and  by  outnioor  exercise.     The 


132  GOUT. 

peguLition  of  the  diet  according  to  the  occupation  and  habits  of  life 
point  of  primary  importance  in  securing  proper  blood-elaboration, 
experience  leads  me  to  believe  that  the  evil  consequences  of  in-door  o 
pations  and  sedentary  habits  are  most  common  in  those  who  live  np< 
diet  composed  largely  of  starchy  and  saccharine  foods,  and  that  a  dii 
which  animal  foods  and  fats  predominate  is  best  suited  to  indoor  worl 
whether  they  be  engaged  in  mechanical  or  intellectual  labor. 

The  medicines  which  help  to  promote  the  oxidation  of  the  food 
ments,  especially  the  carbohydrates,  are  alkalies  and  iron.  Cli 
observation  establishes  this  fact  as  strongly  in  the  treatment  of  go 
in  that  of  glycosuria.  The  relative  power  of  the  salts  of  potassiun 
sodium  in  augmenting  oxidation  is  not  clearly  determined.  The  sal 
sodium  appear  to  be  most  useful  in  aiding  the  process  of  primary  dige 
and  the  potassium  salts  in  improving  the  process  of  sanguification, 
well  known  that  potash  predominates  in  the  corpuscles  and  soda 
serum  of  the  blooa.  The  efficacy  of  the  combinations  of  iron  wit 
salts  of  potassium,  as  in  Blaud's  pills  and  in  the  citrate  and  tartr 
iron  and  potassium,  in  the  treatment  of  anamia,  is  weU  knowi 
the  most  renowned  ferruginous  springs,  however,  such  as  the 
Schwalbach,  Spa,  Pyrmont,  and  St.  Moritz,  the  iron  is  combine 
salts  of  sodium,  calcium,  and  magnesium.  It  would  appear,  the 
that  the  increased  energy  of  iron  in  augmenting  hsematosis,  whei 
bined  with  alkalies,  is  not  relatively  greater  with  potash  than  with 
of  the  other  alkaline  bases. 

4.  The  promotion  of  the  elimination  of  the  waste  products  of 
tion  is  to  be  accomplished  by  remedies  which  act  as  solvents  of  u 
and  as  diuretics.  As  solvents  of  uric  acid  the  salts  of  lithia  and 
have  been  shown  to  be  superior  to  those  of  soda.  The  urate  of 
the  most  soluble  of  the  uric-acid  salts,  and  the  low  chemical  eqi 
of  the  metal  lithium  makes  the  neutralizing  power  of  the  oxic 
greater  than  that  of  equal  proportions  of  the  other  alkalies.  It 
m  the  forms  of  carbonate  and  citrate,  and  is  generally  combin 
potash  and  soda.  It  exists  in  some  of  the  mineral  springs  of 
and  of  this  country,  but  in  such  minute  proportion  as  probably 
little  value.  In  administering  the  salts  of  potash  and  soda  it  is  j 
admitted  that  the  carbonates  and  the  neutral  salts  of  the  organic 
to  be  preferred  to  solutions  of  the  caustic  alkalies.  They  Lave  Ic 
in  neutralizing  the  acid  of  the  gastric  juice,  and  enter  the  circii 
neutral  salts,  where  they  are  decomposed  into  alkaline  carbonat< 
oxidation  of  the  organic  acids,  increasing  the  alkalinity  of  the  s< 
acting  as  diuretics.  The  combinations  of  the  alkalies  with  sulp 
iodine,  and  with  mineral  acids,  as  in  the  alkaline  springs,  are  f 
used  in  the  treatment  of  gouty  lesions  of  the  subacute  varic 
sulphur  salts  probably  owe  their  chief  value  to  their  alkaline  bs 
they  are  used  internally ;  and  in  sulphuretted  baths,  as  before  i 
the  good  effects  are  probably  due  to  the  high  temperature  at  ^ 
bath  is  usually  administered. 

The  salts  of  iodine  are  generally  supposed  to  have  a  special 
removing  the  consequences  of  chronic  fibrous  inflammation  in 
rheumatism.  They  often  disturb  the  digestion  and  provoke  tr 
irritations  of  the  skin  and  mucous  membranes.     In  removing  tl 
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effects  of  gouty  mflammation  they  do  not  exhibit  the  same  sorbefacient 
power  wliich  they  show  in  their  action  upon  the  granulation  tissue  of 
syphilitic  origin.  It  must  be  admitted,  however,  that  in  certain  catarrlial 
afiections  of  a  gouty  nature  the  iodides  of  potassium  and  sodium  are 
almost  s])6cific  in  their  good  effects.  In  the  pliaryngeal,  laryngeal,  and 
bronchial  catarrhs  from  which  some  gouty  persons  suffer,  where  there 
is  a  dryness  and  irritability  of  the  mucous  membranej  the  administration 
of  these  salts  produces  the  most  prompt  and  beneficial  result.  As 
solvents  of  uric  acid  they  do  not  appear  to  equal  the  salts  of  the  organic 
acids. 

As  to  the  mode  of  administering  salines  in  the  treatment  of  the  gouty 
dyscrasia,  it  is  hardly  necessary  to  observe  that  it  must  vary  witn  tlie 
effect  desired.  As  antacids  in  acid  dyspepsia  they  should  be  given  soon 
after  meals,  and  for  this  purpose  the  salts  of  soda  are  to  be  preferred,  for 
the  reason  that  they  not  only  neutralize  excessive  acidity,  but  they  increase 
the  efficiency  of  the  peptonizing  process.  Where  it  is  desired  to  introduce 
these  salts  into  the  circulation  for  their  solvent  action,  as  diuretics  or  to 
assist  the  process  of  sanguification,  they  should  be  given  three  or  four 
hours  after  meals  and  largely  diluted  with  water. 

Before  concluding  the  consideration  of  the  treatment  of  the  gouty  dys- 
crasia  it  should  be  remarked  that  the  ability  of  water  as  a  solvent,  as  a 
means  of  stimulating  tissue-changes  and  eliminating  waste,  is  not  gen- 
erally estimated  at  its  true  value.  The  use  of  copious  libations  of  hot 
water  in  the  treatment  of  gout,  recommended  by  Cadet  de  Vaux  in  1825, 
has  been  revived  from  time  to  time,  and  is  at  present  attracting  consid- 
erable attention. 

Tbeatment  of  Acute  Articulab  Gout. — There  are  three  dis- 
tinct methods  of  managing  an  attack  of  acute  gout — ^the  antiphlogistic, 
the  expectant,  and  the  abortive. 

The  antiphlogistic  method,  in  the  strict  application  of  the  term,  is 
practically  obsolete.  Bloodletting,  both  general  and  local,  brisk  cath- 
arsis and  diaphoresis,  with  low  diet,  were  formerly  advocated  as  the  nat- 
ural and  imperative  antagonists  of  gout  as  well  as  of  all  other  acute 
inflammatory  affections.  Carried  to  its  extreme  degree,  this  method  was 
deprecated  by  Sydenham  and  his  disciples  as  tending  often  to  prolong  the 
attack  and  precipitate  the  manifestations  of  atonic  gout.  The  natural 
Inaction  from  the  vigorous  antiphlogistic  practice  Tbs  what  has  been 
termed  the  expectant  method. 

The  expectant  method  may  be  said  to  be  founded  upon  the  aphorism 
of  Mead  that  "  gout  is  the  cure  of  gout."  The  discovery  of  die  salts 
of  uric  acid  in  the  blood-serum  and  in  the  affected  tissues  gave  a 
sdentific  basb  to  the  humoral  pathology  of  gout  and  led  to  the  formu- 
latiou  of  definite  principles  in  the  application  of  the  expectant  method 
of  treatment.  These  principles  are  the  prevention  of  the  further  accu- 
mulation of  the  urates  in  the  blood  and  tne  promotion  of  their  oxidation 
and  elimination.  The  first  principle  involves  restriction  to  a  rigid  diet 
dnring  the  attack,  excluding  albuminous  foods  and  the  fermented  prep- 
arations of  alcohol,  and  allowing  only  milk  and  farinaceous  gruels.  The 
oxidation  of  the  urates  is  encouraged  by  the  administration  of  alkalies 
and  by  an  abundant  supply  of  air,  the  inhalation  of  oxygen  even  having 
been  reconuncnded.    The  elimination  of  the  urates  is  accomplished  chiefly 
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by  diuretics  and  moderate  catharsis.  The  local  treatment  commoul; 
with  this  medication  consists  in  the  application  of  alkaline  and  an 
fomentations  or  of  dry  flannel  or  cotton.  Local  bloodletting  and  b 
ing  are  now  rarely  commended.  Under  this  treatment  the  inten.^: 
the  inflammatory  process  is  abated,  the  sufibrine  is  allayed,  but  tlie 
ress  and  duration  of  the  disease  are  not  materially  modified.  The 
ery,  however,  is  satisfactory,  and  it  is  claimed  that  the  chances  ol 
recurrence  of  the  attack  are  diminished.  This  method  has  many 
cates,  though  it  cannot  be  said  to  represent  the  conmion  practice 
present  day.  It  is  becoming  traditional,  and  may  be  said  to  be  gra 
giving  place  to  the  specific  or  abortive  method. 

The  abortive  method  consists  in  cutting  short  the  attack  by  the  \ 
istration  of  colchicum,  veratria,  or  the  salicin  compounds. 

The  value  of  colchicum  in  joint  affections  is  a  tmdition  of  the  < 
records  of  medicine.  It  shares  its  curative  effects  in  acute  goi 
veratria,  and,  though  the  active  principle  of  the  meadow  saffron  j 
veratrum  album  are  not  isomeric,  their  effects  are  similar.  Th 
titute  the  basis  of  the  famous  nostrums  so  extensively  patroni 
sufferers  from  gout.  Colchicum  is  the  active  agent  in  the  eau 
nale  de  Husson,  in  Wilson's  and  Reynolds's  specifics,  and  in  the 
Lartigue  and  Blair,  while  veratria  is  supposed  to  be  that  of  I 
remecfy.  The  action  of  these  substances  is  not  understood.  Th( 
ological  action  of  colchicum  is  that  of  a  local  irritant  and  a 
depressant  of  great  enei'gy.  It  purges  violently  when  given  i 
doses,  causes  nausea  and  vomiting,  and  may  produce  collapse.  I 
peutical  doses  in  a  gouty  paroxysm  it  acts  as  a  diuretic  and  an  ant: 
and  allays,  sometimes  in  a  most  magical  manner,  the  objective  a 
jective  symptoms  of  the  disease.  As  simple  purging  by  other  a 
does  not  alwrt  the  gouty  seizure,  the  value  of  colchicum  cannot  be 
to  its  purging  effect,  and,  besides,  purging  is  by  no  means  neccssi* 
efficiency.  Nor  can  its  utility  be  ascribed  to  its  diuretic  property 
is  some  question  in  regard  to  its  claims  as  a  diuretic,  and  there 
be  no  doubt  that  it  often  does  good  where  this  effect  is  not  obser^ 
influence  upon  the  heart  does  not  explain  its  marvellous  action  \ 
local  pixxiess,  for  the  same  influence  obtained  by  other  drugs  has 
result.  We  are  driven,  therefore,  to  the  conclusion  that  oolchicu 
specific  action  in  gout  as  certain  and  as  inexplicable  as  that  of  r 
malarial  fever,  or  iodide  of  potassium  in  constitutional  syphil 
those  who  accept  the  theory  that  gout  is  a  tropho-ueurosis  the  t 
tical  action  of  colchicum  is  a  strong  confirmation  of  its  neurot 
for  the  reasons  that  colchicum  has  no  influence  ui)on  arthriti 
which  are  not  gouty,  and  that  its  physiological  effects  point  to 
on  the  nervous  system. 

It  is  useless,  however,  to  sj^eculate  on  the  way  in  whidi  colch 
allied  substances  affect  gouty  inflammation ;  the  practical  quos 
determined  is:  Are  they  the  best  and  safest  remedies  to  control  i 
this  iK)int  there  is  a  wide  diversity  of  opinion.  The  objectic 
colchicum  treatment  are  based  upon  humoral  pathology,  aiitl 
idea  that  the  attack  is  an  effort  of  nature  to  cast  out  the  \m 
purify  the  blood.  Colchicum,  it  is  claimed,  arrests  this  pre 
})oison  is  retained,  diffuses  itself  through  the  tissues,  and  lays 
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dation  of  vascalar  and  visceral  lesions.  It  shortens  the  intervals  between 
the  attacks^  and  tempts  the  patient  to  continued  indulgence  in  the  habit:^ 
which  perpetuate  and  exaggerate  the  disease.  The  advocates  of  the  abor- 
tive treatment,  on  the  other  hand,  claim  that  these  arguments  have  no 
real  force  as  applied  to  its  therapeutical  value.  The  cure  accomplished 
is,  to  all  appearances,  complete,  and  the  patient  is  saved  the  suffering  and 
exhaustion  which  result  from  the  expectant  method.  The  fact  that  he 
is  so  easily  and  speedily  cured,  and  that  he  resumes  his  vicious  habits 
and  suffers  recurring  attacks  in  consequence,  proves  only  that  the  treat- 
ment lacks  the  quality  of  moral  discipline  which  belongs  to  prolonged 
suffering  and  the  penance  of  vigorous  medication.  It  is  an  acknowledged 
fact  that  the  great  majority  of  sufferers  from  acute  gout  decide  sooner  or 
later  in  favor  of  the  abortive  treatment ;  and  as  professional  opinion  has 
heretofore  generally  advocated  the  expectant  or  eliminative  treatment, 
they  commonly  resort  to  the  use  of  some  one  of  the  quack  remedies 
which  contain  colchicum  or  veratria. 

In  view  of  the  present  uncertainty  of  our  knowledge  of  the  true  path- 
ology of  the  acute  gouty  arthritis,  as  to  whetlier  it  is  a  tropho-neurosis  or 
the  result  of  the  local  irritation  caused  by  the  salts  of  uric  acid,  the  spe- 
cific treatment  seems  to  be  justified  by  a  regard  for  the  comfort  of  the 
patient  and  as  a  means  of  protecting  him  against  falling  into  the  reckless 
use  of  quack  remedies.  A  speedy  relief  of  the  acute  symptoms,  fol- 
lowed by  the  treatment  appropriate  to  the  gouty  habit,  would  seem  to 
be  the  most  rational  and  safest  mode  of  managing  the  acute  articular 
attacks  of  gout 

The  selection  of  the  preparation  of  colchicum  in  the  treatment  of  an 
acute  paroxysm  is  a  matter  of  individual  experience  and  preference.  The 
acetous  extract  and  the  wine  of  the  seeds  are  most  commonly  used,  and 
many  practitioners  are  not  scrupulous  in  prescribing  the  proprietary  prep- 
arations of  Reynolds,  Laville,  and  Blair.  The  wine  of  colchicum  may 
be  given  in  doses  varying  from  20  to  40  minims,  alone  or  combined  with 
Epsom  salts  in  drachm  doses,  with  small  quantities  of  opium,  every  six 
or  eight  hours.  Under  this  medication  the  pain,  tenderness,  and  swell- 
ing rapidly  abate,  and  sometimes  with  an  abruptness  that  is  magical.  As 
soon  as  the  acute  symptoms  subside,  the  colchicum  should  be  continued 
in  smaller  and  less  frequent  doses  until  the  fever  and  local  tenderness 
subside.  The  use  of  quinia  with  small  doses  of  colocynth  after  the  col- 
chicum has  been  discontinued  helps  to  re-establish  the  strength  and  regu- 
late the  digestive  functions.  The  patient  should  always  be  warned  against 
the  possible  demoralizing  effects  of  a  speedy  recovery  from  a  serious  dis- 
ease. Recurrence  after  the  colchicum  treatment  is  certainly  more  com- 
mon than  after  the  expectant  method,  but  this  should  not  be  ascribed  so 
much  to  a  defective  cure  as  to  the  temptation  which  the  antidote  offers  to 
trifling  with  the  poison.  The  accidents  which  have  been  ascribed  to  col- 
diicum  through  its  causing  heart-failure  are  probably  to  be  explained  by 
its  injudicious  administration  in  large  doses  where  acute  gout  is  compli- 
cated with  cardiac  or  renal  degeneration. 

Next  in  importance  and  value  to  colchicum  in  the  abortive  treatment 
of  gout  are  salicin,  salicylic  acid,  the  sodium  salicylate,  and  the  oil  of 
wintergreen.  Unlike  colchicum,  which  has  no  marked  effect  upon 
acute  rneumatism,  these  medicines  appear  to  act  with  similar  energy  on 
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gout  and  rheumatism.  The  rapidity  and  the  ahnost  uniform  \ 
with  which  they  allay  the  inflammatory  symptoms  in  rheumatic  & 
are  well  known;  their  value  as  specific  remedies  in  both  acute 
subacute  gout  is  not  so  generally  appreciated.  Whether  the  spe 
action  of  colchicum  in  gout  differentiates  this  disease  from  rheumati 
or  whether  the  similar  action  of  the  salidn  compounds  mdicates 
these  diseases  are  allied  in  their  etiology^  are  questions  yet  to  be  sol 
The  good  effects  of  salicin  and  the  sodium  salicylate  in  many  of  the  fc 
of  irr^ular  gout,  and  notably  in  the  dyspeptic  disorders  and  the  er} 
matous  tegumentary  lesions,  are  especially  worthy  of  notice.  In  i 
attacks  of  articular  gout  the  salicylic  acid  or  the  sodium  salicylate,  i 
or  20  grain  doses  repeated  every  three  or  four  hours,  will  often  cut  i 
the  attack,  and  will  very  certainly  allay  within  twenty-four  hours 
acuteness  of  the  symptoms.  As  in  rheumatism,  the  medicine  shou] 
continued  in  smaller  doses  afler  the  acute  symptoms  have  subsides 
several  days,  the  tendency  to  relapse  being  marked  if  the  drug  b 
continued  too  soon.  In  subacute  articular  gout  and  in  the  irre 
forms  of  the  disease,  where  the  medicine  has  to  be  continued  for 
time,  salicin  and  the  oil  of  wintergreen  are  to  be  preferred  to  sa! 
add  and  tlie  sodium  salicylate.  They  are  less  liable  to  disturb  the 
ach  and  to  produce  toxic  effects. 

It  is  unnecessary  to  describe  the  treatment  of  the  different  for 
irregular  gout,  inasmuch  as  the  general  principles  described  in  the 
ment  of  the  gouty  d}r8crasia  involve  the  most  important  oonsiderati 
the  management  of  these  affections. 


RACHITIS/ 

By  a.  JACOBI,  M.  D. 


Definixion. — ^Rachitis  is  a  general  nutritive  disorder,  almost  always 
of  long  daration,  usually  with  an  introductory  stage  of  weeks  or  months 
and  a  course  mostly  extending  over  months  or  years.     Its  beginning  is 
mostly  gradual,  its  final  recovery  slow.     It  is  complicated  with  or  de- 
pendent on  disorders  of  the  digestive  or  respiratory  apparatuses,  which 
ate  preceded  by  a  disposition   probably  created   by  an   undue  width 
of  the  arteries.     It  exhibits  amongst  its  prominent  symptoms  muscular 
debility;  perspiration;  anomalies  of  the  subcutaneous  tissue,  which  is 
either  very  much  infiltrated  with  fat  or  deprived  of  it;  disturbances  of 
"le  mtellectual  and  moral  functions,  and  of  those  of  the  large  thoracic 
and  abdominal  viscera  and  lymphatic  glands;  changes  in  the  latter  may 
outlive  all  others.     Its  most  perceptible  symptom,  no wev^er,  consists  in 
^  inflammatory  disease  of  the  primordial  cartilage  of  the  epiphyses,  a 
*^piou8  deposit  in  that  region  ancl  also  under  the  periosteum  of  the  bones; 
J^nrature  of  the  diaphyses,  and,  while  absorption  remains  intact,  soften- 
ing and  retarded  ossification  of  the  bone.    Without  these  affections  of  the 
osseous  system  the  diagnosis  of  rachitis  is  not  complete. 

Etiology  and  Pathology. — ^The  nature  of  rachitis  has  been 
considered  to  be  inflammatory  by  F.  A.  Walter."  Renard  looked 
for  that  inflammation  in  the  periosteum.  Gu^rin  emphasizes  the 
vascular  increase  in  periosteum,  bone,  and  marrow;  Trousseau  and 
I^s^e  the  congestive  character  of  the  local  tumefaction,  besides  fever 
and  pain.  Virchow  also*  inclines  to  the  opinion  that  the  rachitical  pro- 
cess is  of  an  inflammatory  nature,  though  it  be  impossible  to  state  the 
exact  cause  of  the  process.  Still,  he  claims  that  we  are  no  better  ofi^  in 
'^rd  to  other  inflammations  of  unknown  character — for  instance,  those 
of  the  skin — and  that  we  have  to  look  for  a  future  increase  of  our  know- 
ledge of  such  constitutional  predisposition  of  the  organism  and  of  such  spe- 
cific qualities  of  the  blood  as  will  produce  the  local  irritation  of  the  osse- 
ous tissue  in  rachitis.     Last,  and  mainly,  it  is  Kassowitz  who  seeks  the 

There  is  a  difierence  of  opinion  as  to  the  correct  spelling  of  this  word,  and  strong 
f^soDs  exist  to  regard  the  form  rhaehitis  as  the  proper  one.  It  is  true  that  this  spelling 
<>•  the  word  has  been  remarked  upon  as  unortliographical  by  many,  mostly  modem, 
aothon.    Even  Virchow  writes  "  Rachitis,"  claiminj^  that  Glisson  took  the  term  from 

the  then  popular  rickeUj'  This  is  a  mistake,  as  uT  Rohlfis  points  out  (DeuUehea  Arch, 
/  Gnck,  d.  Med.,  1S83,  p.  294).  Rachitis  is  a  Greek  word,  and  was  used  in  the  classical 
time  of  Hellenism.  It  has,  however,  seemed  best  to  preserve  here  the  usual  spelling, 
■^itis,  which  has  become  sanctioned  by  general  usage. 

*AnatonL  J/iueum,  Berlin,  1796,  vol.  ii.  ^Arch,  /.  Paih,  Anat,  vol.  ▼. 
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essence  of  tlie  rachitical  process  in  a  chronic  inflammation  origin! 
in  the  points  of  apposition  of  the  growing  bones  of  the  foetus  or  in 
During  the  chronic  inflammation  blood-vessels  are  formed  in  large  i 
bers,  and  a  morbid  congestion  takes  place  in  all  blood-vessels,  but  m 
in  those  of  the  localities  in  which  new  bone  is  forming;  thus  in  the( 
dro-epiphyses,  in  the  perichondi'ium  and  periosteum,  and  the  sutural 
stances.  Faulty  introduction  or  elimination  of  lime  has  nothing 
with  this  process.  It  cannot  be  deposited  in  the  current  of  a  copiou 
culation ;  in  fact,  it  is  not  deposited  in  the  immediate  neighborho< 
blood-vessels  to  any  extent.  Even  in  otherwise  normal  bone  hypc] 
produced  by  the  experimenter  softens  the  bone,  which  was  fully  f( 
before.  If  the  relative  percentage  of  lime  were  of  any  account  i 
etiology  of  rachitis,  the  periosteal  and  cartilaginous  proliferations 
find  no  explanation.  But  why  is  it  that  this  peculiar  process  takeg 
at  an  early  age  only  ?  and  in  the  bone  only  ?  Kassowitz  urges  tli 
that  the  growth  of  the  bone  differs  in  this  from  the  development 
other  tissues :  tliat  the  latter  grow  uniformly  tlirough  their  whole 
that  the  circulation  in  them  is  more  uniform  and  carries  material  tl 
and  into  every  particle  simultaneously,  while  in  the  bones  the  only 
in  which  the  whole  circulation  can  contribute  to  theii*  growth — t 
blood-vessels  distributed  in  the  interior  not  adding  to  their  gro 
all — are  the  periosteum  and  tlie  places  of  apposition  between  ep 
and  diaphysis.  Every  morbid  irritation,  whether  resulting  from  I 
habitation,  and  food,  or  from  either  chronic  or  acute  ailment,  acta 
whole  mass  of  other  tissues  and  organs*,  but  in  tlie  bones  only 
growing  ends  or  surface. 

The  results  of  the  pathologists  and  experimenters  are  confiri 
chemical  analyses.  Fat  has  been  generally  found  somewhat  incn 
the  rachitical  bones,  and  water  largely  so;  chondrin  is  diminished 
ing  to  Marchand  and  Lehmann,  but  was  found  unaltered  in  t' 
analyses  of  A.  Baginsky.  The  latter  found,  after  having  depri 
bone  of  fat,  the  organic  and  inorganic  material  to  be  in  a  propo 
100  to  563  in  the  normal,  and  of  100  to  160  in  the  rachitical 
tissue;  and  in  100  parts  of  dry  bone,  Gorup-Besanez  found  ii 

Ossein.  Phosphoric  Acid.  Lime.             Mangai 

Healthy  adult 34                  26  34  ( 

Infant  of  six  months. 34.9               27  35  ' 

Bachitical  femur 72                    7  9 

"         tibia 60                 12.9  17 

Defective  calcification  of  the  forming  bone  is  one  of  the  princ 
racteristics  of  rachitis.     In  it  lime  cannot  either  enter  into  the 
tion  of  the  osseous  tissue  or  remain  in  it.     Its  elimination    n 
place  either  through  the  kidneys  or  the  intestinal  tract.       In 
Ad.  Baginsky,  and  many  before  him,  have  found  an  abnormal 
In  regard  to  the  urine,  modern  investigations  do  not  agree  \vi 
analyses.     Thus,  Baginsky  concludes  that  there  is  no   increas 
in  the  urine  of  rachitical  as  compared  with  that  of  healthy 
Seemann  found  even  a  diminution  of  the  percentage  of  lime. 
modern  writers  only  Rehn  found  an  occasional  increase  of  \\\ 
urine  of  rachitis. 
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In  regard  to  the  elimination  of  phosphoric  acid,  the  analyses  of  dif- 
ferent periods  do  not  agree  any  better.  The  conclusions  of  previous 
researches,  pointing  to  a  quadruple  elimination  of  phosphoric  acid  in  the 
urine  of  rachitis,  are  refuted  by  Seemann,  who  found  no  increase,  and 
by  Baginsky,  according  to  whose  researches  the  phosphoric  acid  of  the 
healthy  urine  compares  with  that  of  rachitical  urine  as  40  :  12-37. 

As  far  as  the  elimination  of  nitrogen  is  concerned,  there  appears  to  be 
but  little  difference  between  normal  and  rachitical  urine.  Chlorine  was 
found  to  be  diminished  in  rachitis  by  Baginsky.  Lehmann  and  Yon 
Gorup  found  lactic  acid  several  times.  Several  times  albumen  was  met 
with  ;  in  a  case  of  Ritchie's,  blood ;  in  one  of  Von  Gorup's,  fat.^ 

The  etiology  of  rachitis  must  be  studied  from  two  points  of  view. 
It  has  its  predisposition  and  its  direct  and  proximate  causes.  The 
former  has  been  studied  by  F.  W.  Beneke*  upon  an  anatomical 
basis.  He  finds  that  the  arteries  of  rachitical  patients  are  large  all 
through  the  body.  This  is  so  particularly  in  the  carotids;  it  seems 
probable  that  the  changes  taking  place  in  the  head  are  due  to  this  anom- 
aly in  tlie  size  of  the  arteries.  Three  cases  in  which  the  width  of 
the  arteries  of  the  neck  was  unusually  large  terminated  fatally — one  by 
hydnxsephalus,  one  with  a  very  large  skull,  and  one  suddenly.  Thia 
width  of  the  arteries  is  most  marked,  under  ordinary  circumstances,  from 
the  second  to  the  fourth  year;  that  is,  the  exact  time  in  which  (except  the 
cases  of  early  rachitis)  the  rachitical  process  is  at  its  height.  It  is  con- 
sidered by  Beneke  to  be  the  cause  of  the  local  increase  of  vascular  irri- 
tation, particulai'ly  in  the  epiphyses  with  their  retarded  circulation ;  and 
also  of  the  increase  of  nutritive  development  which  is  so  often  noticed 
during  recovery  from  rachitis;  and,  finally,  of  the  many  pulmonary 
oomplications  of  an  inflammatory  nature. 

There  is  another  interesting  consideration  in  regard  to  the  effect  of 
wide  arteries  on  the  relations  l^tween  the  blood  and  tissues.  A  great 
many  more  blood-cells  are  required  to  fill  the  arteries  when  wide  than 
when  narrow.  Now,  the  formation  of  blood-cells  is  hindered  by  any 
disease  of  the  digestive  and  blood-preparing  organs,  so  that  the  tissues 
are  liable  to  show  the  relative  increase  in  the  percentage  of  water,  which 
is  uniformly  confirmed  for  rachitis  by  the  biochemists. 

The  pulmonaiy  artery  of  the  healthy  infant  is  larger  than  the  aorta  by 
not  more  than  n>ur  millimeters.  In  the  majority  of  cases  of  rachitis 
examined  by  Beneke  this  difference  in  size  was  very  much  more  favor- 
able to  the  pulmonary  artery ;  it  is  abnormally  large  in  rachitis.  This 
anatomical  fact  is  suggestive  of  the  pathological  processes  so  frequently 
found  in  the  lungs  and  in  the  neighboring  lymphatic  and  large  abdominal 
glands.  For,  while  the  amount  of  blood  introduced  into  the  lungs 
through  its  wide  artery  is  unusually  large,  particularly  so  in  a  chest 
which  is  contracted  in  consequence  of  the  rachitical  process  in  the 
bones,  the  exit  from  the  lungs  is  relatively  impeded.  Not  only,  how- 
ever, the  narrowness  of  the  chest  is  a  cause  of  this  disproportion.  For 
even  in  rather  normal  chests  the  lungs  of  rachitical  children  are  rela- 
tively small. 

The  liver  of  almost  all  rachitical  children  is  large.     In  but  one-half 

'  E.  Salko\r8ki  unci  W.  Leube,  Die  Lehre  vom  Ham,  1882,  p.  530. 

*I)ie  AiuUomi^ien  GrundUtgen  der  OonatUuiions  Anomalien  den  Menselterif  1878,  p.  75,  etc. 
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of  the  cases  this  enlargement  is  accompanied  with  a  large  hearl 
pure  cases  of  scrofula,  on  the  contrary,  Beneke  found  a  small 
rather  narrow  arteries,  and  usually  a  small  liver,  the  size  of  the 
offering  but  few  anomalies. 

The  spleen  also  is  large  in  the  majority  of  cases.  Its  size 
de|)endent  on  the  large  size  of  the  liver  or  the  small  size  of  the 
For  these  conditions  are  found  in  the  majority  of  cases  only,  not 
of  them,  and  the  large  spleen  is  not  always  found  with  a  large  liv 
small  lungs.  The  vai'iability  of  the  anatomical  conditions  permits  of  i 
degrees  of  combination ;  so  tliat  varying  combinations  of  rachitis  wit! 
constitutional  disorders  may  correspond  with  the  different  sizes 
principal  organs.  After  all,  as  there  is  a  great  deal  of  independe 
these  orMins,  as  to  size,  of  each  other,  the  conclusion  is  justifie 
those  differences  are  not  the  result  of  the  disease,  but  that  tl 
congenital  and  stand  in  some  causal  relation  with  it. 

The  kidneys  are  large  in  the  majority  of  cases,  like  the  sple 
liver,  while  the  lungs  are  small.  This  disproportion  is  apt  to  resi 
liypersemic  condition  of  all  the  organs  of  tlie  abdominal  cavity,  ar 
cially  of  the  kidneys.  To  what  extent  tliis  undue  amount  of  volum 
feres  with,  or  increases,  renal  secretion,  it  is  difficult  to  say.  The 
of  urine  secreted  by  rachitical  children  is  about  normal,  thougV 
I'eady  stated,  the  percentage  of  lime  in  it  is  rather  diminished,  < 
to  the  opinions  held  formerly. 

For  the  direct  cause  of  rachitis  Glisson  looked  to  the  inequ 
nutrition  by  the  arterial  blood,  and  for  that  of  the  curvature  of  1 
bones  to  ^eir  superabundant  vascularization.  He  found  the 
mainly  amongst  tlie  well-to-do  classes,  not  unlike  a  modem  A 
writer,  who  declares  infantile  paralysis  to  be  the  result  of  the  ner 
of  the  better  classes  of  the  American  people  I  John  Mayow  (17 
a  disturbance  of  the  innervation  responsible ;  Zeviani  (in  the  sar 
improper  food  in  general,  and  particularly  prolonged  lactati* 
ScUe  (1791),  a  peculiar  diathesis  (acrimonia  rachitica).  Ab 
time  a  defective  nutrition  with  abnormal  function  of  tlie  lyni 
was  looked  ui)on  as  the  cause  of  rachitis  by  many — by  ol 
undue  production  of  acid,  and  the  softening  of  the  osseous  tissue 
This  result  was  attributed  by  some  to  the  influence  of  milk  (V 
Krzowitz).  Attention  was  directed  at  an  early  time  to  phosph 
and  lime,  with  the  view  that  variations  in  the  elimiuatiou 
substances  might  explain  the  occurrence  of  rachitis.  A  lar 
tity  of  both  was  found  in  some  urines  (Malfatti);  a  supera 
of  phosphoric  acid  was  presumed  to  prevail  in  the  who! 
(Wendt,  Fourcroy);  while  symptoms  resembling  rachitis  w< 
in  animals  fed  upon  small  doses  of  phosphoric  acid  by  Caspa 
Chossat  fed  young  animals  on  food  deprived  of  lime,  anc 
to  produce  soflening  of  the  bones  and  death,  a  result  which  \\ 
by  Friedleben.  Gu6rin  claimed  to  produce  rachitis  by  feedi 
animals  on  meat  in  place  of  tlieir  mother's  milk,  a  result  equa 
by  Tripier,  who,  like  Friedleben,  found  the  bones  under  sue 
stances  more  liable  to  fractures,  but  not  rachitical.  Wildt  ai 
found  the  bones  uninfluenced  by  withholding  lime  from  food 
hoMCver,  and  Roloff  claimed  to  notice  a  marked  influence,  and 
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stated  tliat  animals,  after  having  been  rendered  sick  by  depriving  them 
of  lime,  recovered  when  they  were  again  supplied  with  it.  Wegner,  in 
his  numerous  experiments  with  phosphorus,  found  that  in  growing 
animals  it  increases  the  growth  and  firmness  of  both  long  and  flat  bones ; 
after  the  growth  of  the  animal  has  been  completed  it  renders  epiphyses 
and  vertebrae  denser.  There  is  no  change,  however,  in  the  relative  chemical 
composition  of  those  parts.  He  found  at  the  same  time  that  results  similar 
to  those  caused  by  the  administration  of  phosphorus  were  obtained  when  food 
deprived  of  its  phosphate  of  lime  was  given.  But  he  met  with  no  rachi- 
tical  changes  proper  during  these  several  procedures.  Teissier  having  found 
an  increase  in  the  urine  of  rachitis  after  the  administration  of  lactic  acid, 
and  lactic  acid  having  been  frequently  found  in  the  urine  of  rachitical 
patients  by  Ragsky,  Morehead,  Simon,  and  Lehmann,  C.  Heitzmann 
fed  with  lactic  acid  both  carnivorous  and  herbivorous  animals,  found  the 
cortical  layer  of  the  bones  softened  and  the  medullary  substance  hyper- 
semic,  and  claimed  to  produce  rachitis  in  the  former  and  osteomalacia 
in  the  latter.  Both  of  these  assertions  were  denied  by  Tripier  and 
Toussaint,  who  insist  upon  Heitzmann's  having  selected  animals  which 
have  a  peculiar  disposition  to  suffer  from  rachitis.  Again,  Milne 
Edwards  and  Boussaingault  found  the  bones  softened  when  they  with- 
drew both  phosphoric  acid  and  lime  from  the  food,  without  restoring  the 
bone's  consistency  by  administering  powdered  bone.  But,  lately,  Ad.  Ba- 
ginsky  states  that  he  produced  rachitis  by  withholding  lime,  and  increased 
the  effect  by  introducing  lactic  acid.  By  so  doing,  however,  he  changed 
only  the  relation  of  the  mineral  to  the  organic  substances,  without  inter- 
fering with  the  normal  proportions  to  each  other  of  the  constituents  of  the 
ashes.  Beneke,  finding  oxalic  acid  in  the  urine  in  many  cases  of  rachitis, 
attributes  to  it  the  want  of  calcification  in  rachitis,  and  Senator  sug- 
gests that  what  impedes  the  deposition  of  bone  might  be  formic,  acetic, 
aad  lactic  acids,  which  are  also  found  in  the  young  osseous  tissue.^ 

Of  these  statements  many  are  uniform,  others  contradictory.  Thus 
far,  they  are  not  convincing  except  in  one  way — viz.  that  both  with- 
holding and  introducing  certain  ingredients,  mainly  lime,  influence  the 
growth  of  the  bone  considerably.  This  may  prove  nothing  else  but  that 
Ume  is  of  paramount  importance  in  the  building  up  of  bone,  and  that 
bone  in  the  period  of  rapid  development  is  amenable  to  a  great  many 
influences. 

It  is  in  the  period  of  rapid  development  that  rachitis  is  observed.  Thus 
it  occurs  in  every  stage  of  intra-uterine  and  infant  life.  It  is  met  with  in 
the  foetus  in  very  early  intra-uterine  life ;  it  is  found  as  a  congenital  affection, 
continuing  to  develop  after  birth  when  it  has  originated  in  the  latter  half  of 
foetal  existence;  there  is,  thirdly,  the  rachitis  of  early  infancy;  and,  lastly, 
that  of  advanced  infancy  and  childhood.  Of  624  cases  of  rachitis  enumer- 
ated by  A.  Baginsky,  there  were  256  less  than  a  year  old,  313  in  the  second, 
and  63  in  the  third  year.  After  this  time  rachitis  is  rare,  as  far  as  the 
active  symptoms  of  the  disease  are  conoerned.  But  still,  a  retarded  form 
of  rachitis  (r.  tardiva)  has  been  described  by  some  authors.  It  is  said  to 
occur  about  puberty,  and  to  exhibit  local  changes  in  the  bones  of  genuine 
rachitical  character,  but  to  be  wanting  in  all  the  other  symptoms  required 
for  the  diagnosis  of  general  rachitis.     Such  cases  have  oeen  described 

1  L.  Furth,  Pdth  tt.  Ther.  d,  BaehUU,  Wiener  KUnik,  1882. 
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by  C.  Lucas.*  He  found  it  complicated,  now  and  then,  with  albumin 
The  occurrence  of  the  latter  at  that  time  of  life  had  been  referred  t 
Moxon.*  The  principal  symptoms  described  by  Lucas  are  scol 
talipes  valgus,  and  genu  valgum.  The  epiphyses  were  slightly  t 
ened ;  there  were  pain  in  the  limbs,  languor,  and  pallor.  In  son 
the  cases  there  were  also  rachitical  deformities  dating  from  infancy 
believes  rachitis  of  adolescence  to  exhibit  more  symptoms  belongi 
relaxation  of  the  ligaments  than  to  softening  of  the  bones. 

A  case  of  rachitis  of  undoubtedly  congenital  nature  has  been  re] 
by  Chiari.  There  were  but  twelve  teeth.  There  were  no  other  a 
nor  was  there  any  intimation  of  the  formation  of  alveoli  in  the  shj 
the  jaw,  which  resembled  very  much  the  usual  senile  form  of  retr 
metamorphosis. 

Twenty  years  ago  I  described  the  lesions  in  part  of  a  rachitical  ci 
removed  from  an  infant  who  lived  up  to  her  eleventh  day.  She  wj 
at  full  term  with  hernia  of  the  brain,  about  one-sixth  of  which  pn 
through  the  small  fontanel.  Only  die  cranium  could  be  studied  with 
to  rachitis,  and  but  small  portions  of  the  frontal  and  the  anterior  1 
the  parietal  bones  surrounding  the  large  fontanel  could  be  remov< 
these  few  square  inches  of  bone  there  were  between  twenty-five  am 
openings  of  the  usual  craniotabic  nature,  nothing  but  a  transparei 
brane  being  left.  The  bony  edges  of  these  thin  portions  wen 
sloping  off  gradually,  partly  very  steeply,  and  somewhat  th 
They  were  distributed  over  the  whole  part  of  the  skull  removes 
were  found  in  the  immediate  neighborhood  of  the  points  of  oss 
No  recent  deposits  of  soft  rachitical  bone  had  taken  place  ui 
periosteum.  Thus,  evidently,  the  process  was  of  rather  an  earl\ 
intra-uterine  life,  and  had  at  birth  run  the  full  course  of  its  usual 
ment  without  having  had  an  opportunity  to  terminate  in  the  n 
of  the  normal  bone.^ 

In  a  case  reported  by  Dr.  F.  A.  Burrall*  the  infant  (female)  \ 
osed  at  birth,  and  had  a  small  head  and  feeble  general  developm 
respiration  was  shrill  and  piping  from  birth,  as  though  from  c 
laryngismus ;  in  a  few  days  it  became  raucous.  The  post-mort< 
ination  proved  the  larynx  normal,  with  no  obstructive  grow 
was  pigeon-breasted,  and  the  last  phalanx  of  her  right  finger  w 

In  the  meeting  of  June  27,  1883,  of  the  Soci6t6  de  Chirurgi< 
Gu6niot  presented  a  newly-born  baby  with  well-pronounced  r 
the  extremities  which  had  healed  at  the  time  of  birth.  The  1 
recovered  their  firmness,  and  the  characteristic  deformities  remj 
the  meeting  of  December  19th  he  could  report  that  the  child  1 
ited  neither  symptoms  of  rachitis  nor  of  syphilis  since.  In 
the  latter,  a  very  rigomus  examination  of  the  baby's  whole  fai 
by  Gu6niot  and  Fournier,  resulted  in  the  existence  of  m 
syphilis.* 

Kassowitz  has  examined  many  still-born  infants,  and  also  cl 
ing  at  an  early  age,  at  the  foundling  hospital  of  Vienna*  In  a  Ij 
ity  of  the  cases  he  found  rachitical  changes  in  the  ends  of  the 

*  Lanc€t,  June  9, 1883.  •  QuifB  ffot^.  Rep.,  1878. 

*  Amer.  Jour.  Obst.,  Nov.,  1870,  ♦  Trans.  N.  Y.  Path,  Soc,  ' 

*  Rev.  ^fen8.  des  Mai.  de  PEnfance,  Jan  v.,  1884. 
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many  of  tliose  who  lived  several  weeks  he  found  rachitis  developed  to 
such  an  extent  that  the  presumption  of  its  intra-uterine  origin  became 
conclusive.  Here  nothing  is  left  but  the  conclusion  that  the  cause  of 
congenital  rachitis  has  to  be  looked  for  in  the  condition  of  the  maternal 
blood* 

Thus,  the  foetal  and  congenital  occurrence  of  rachitis  cannot  be 
doubted.  Both  forms  are  represented  in  literature.  Neither  requires 
the  presence  of  rachitis  in  one  or  both  of  tlie  parents.  But  the  cause 
of  the  intra-uterine  disease  has  not  been  found.  Perhaps  a  disease  of  the 
mother  with  considerable  nutritive  disorders  or  a  defective  plaoentar  sup- 
ply may  be  found  responsible.  The  foetal  form  runs  its  course  long  before 
the  normal  termination  of  pregnancy ;  the  congenital  may  have  run  its 
full  course  at  birth  or  complete  it  afterward.  The  bones  are  found  of 
characteristic  nature,  the  diaphyses  suifering  more  than  the  epiphyses ; 
even  a  rachitical  pelvis  has  been  met  with  by  Fischer.  Early  foetal 
rachitis  is  probably  dependent  upon  a  defective  development  of  the  very 
first  cartilaginous  deposits  and  the  first  osseous  nuclei ;  thus,  many  of  the 
congenital  synostoses  find  a  ready  explanation.  Besides  these,  abnormal 
circulation  is  accounted  for.  For  periosteal  proliferation  at  that  early 
period  contracts  the  foramina  carrying  the  blood-vessels,  and,  while  inter- 
lering  with  the  size  of  the  bones,  the  foramen  magnum  also.  Thus,  a 
certain  class  of  cretinism  appears  to  be  due  to  foetal  rachitis,  mainly  of 
the  base  of  the  cranium,  which  results  in  early  ossification  of  the  syn- 
chondroses, particularly  of  the  sphenoid  bone.  But  lately  I  have  seen  a 
case  of  this  description,  which,  however,  had  not  terminated  at  the  time 
of  birth.  For  after  birth  the  rachitical  process  developed  further,  and 
in  addition  to  the  rachitical  deformity  of  the  base  of  the  cranium  there 
were  afterward  thickening  of  the  epiphyses,  pigeon  breast,  and  thoracic 
grooving  and  flattening. 

Rachitis  is  found  in  city  and  country,  less  on  mountains  than  in 
valleys.  Still,  it  is  met  with  at  elevations  of  two  thousand  feet.  In 
the  tropical  regions  it  is  almost  unknown.  Why  it  should  have  been 
considered  quite  a  new  disease  in  England  but  a  few  centuries  ago,  or 
whether  it  did  not  exist  before  that  time,  it  is  difficult  to  say,  It  is  cer- 
tain, however,  that  deformities  have  been  described  in  antiquity  which 
we  are  accustomed  to  attribute  to  rachitis. 

As  the  disease  is  one  that  occurs  during  the  period  of  rapid  growth, 
and  is  a  developmental  disease,  everything  that  interferes  with  normal 
growth  and  development  is  apt  to  change  physiological  functions  into  path- 
ological conditions  and  to  produce  rachitis.  In  the  pregnant  mother  her 
ill-nutrition  and  the  defective  cell-material  used  in  the  building  up  of  the 
embryo  and  foetus,  or  a  defective  placenta,  may  come  in  for  the  explanation 
of  foetal  and  congenital  rachitis,  although  the  case  of  Klein's,  who 
reports  twins,  of  which  one  was  normal  and  one  rachitic,  is  rather  diffi- 
cult to  explain  on  that  basis  only.  Even  rachitis  of  early  infancy  is  not 
easily  accounted  for  otherwise,  for  its  first  symptoms  show  themselves  at 
a  very  early  period ;  thus  constipation,  adiposity,  and  afterward  cranio- 
tabes  and  thoracic  grooving. 

The  common  form,  and  that  which  is  the  usual  subject  of  the  text- 
books and  monographs,  has,  however,  in  most  cases  a  well-marked  pre- 
paratory stage  in  the  shape  of  diseases  or  ailments  reducing  sanguification 
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and  nutrition.  Some  cases  are  ushered  in  by,  or  follow  the  com 
acute  exanthems  or  acute  gastric  disorders  or  the  presence  of  entozo 
larger  number  appear  to  result  from  insufficient  oxygenation  res 
from  lung  diseases,  with  a  long  chronic  ailment  following  the  acute 
Even  acute  pneumonia,  with  its  direct  influence  on  general  nut; 
stands  often  for  the  proximate  cause  of  rachitis.  Bad  air  alone 
swamp  air,  does  not  appear  to  be  a  sufficient  cause.  When  it  seei 
it  is  complicated  with  the  main  cause  of  rachitis;  that  is,  bad,  insufi 
improper  food,  with  its  immediate  result — viz.  intestinal  catarrh, 
milk,  particularly  when  acid,  starchy  food  administered  too  early 
too  large  quantity  or  too  exclusively,  early  weaning  followed  by  imj 
artificial  food,  insufficient  mother's  milk  or  such  as  is  either  too  t 
too  caseinous,  lactation  protracted  beyond  the  normal  limit, — ^may  all 
be  causes  of  intestinal  disturbances  and  rachitis. 

Is  rachitis  hereditary?  A  number  of  women  who  were  rac 
themselves  have  been  known  to  have  rachitical  children.  But 
been  said  that  the  process  runs  its  full  course  during  infancy,  an 
therefore  a  direct  inheritance  of  rachitis  from  mother  to  child 
impossibility.  Still,  we  must  not  forget  that  the  consecutive  con< 
of  the  parents  may,  or  will,  influence  the  general  condition  of  the 
and  result  in  similar  disturbances.  No  rule,  however,  exists.  Dj-i 
parents  may  have  healthy  children,  and  healthy  parents  sickly  o 
crasic  ones.  But  the  probability  is  greater  that  diseased  children  j 
come  from  dyscrasic  parents  than  from  healthy  ones.  Tubercuh 
the  parents  has  frequently  been  accused  of  being  the  cause  of  rach 
the  infant — not  directly,  but  in  consequence  of  general  impairment 
tissues.  Gout  has  also  been  accused  of  being  the  cause  of  rachit 
it  is  a  peculiar  fact  that  the  poor  have  but  little  gout  and  a  great  c 
rachitis.  In  all  of  these  cases  it  is  better  to  look  upon  rachitis  i 
one  of  the  forms  of  general  mal-nutrition,  and  to  speak  of  inhe 
of  the  disposition  ratner  than  of  the  disease.  Thus  it  was  that 
the  end  of  the  eighteenth  century  Portal  spoke  of  scrofulous,  syp 
scorbutic,  rheumatic,  arthritic,  and  exanthematic  rachitis.  Partis 
has  syphilis  been  accused  of  being  the  main  cause  of  rachitis  by 
and  even  the  only  cause  by  others.  Thus  it  was  looked  upon  bv 
haave.  In  modern  times  Parrot  maintained,  from  1872  up  to  tl 
of  his  death,  which  occurred  recently,  that  every  case  of  rachitis 
syphilitic  origin.  As  his  proof  he  relied  mainly  on  the  condition 
teeth  and  the  oones.  But  those  appearances  in  the  teeth,  the  thin  and 
edges,  the  friability  and  the  grooving,  either  horizontal  or  vertical, 
have  been  considered  characteristic  of  syphilis  by  Hutchinson  and 
have  no  such  dignity,  and  moreover  they  are  not  observed  in  th 
porary  teeth  at  all,  but  in  the  permanent  only;  the  rachitical 
ing  of  the  bones  also  is  not  found  in  syphilis  at  all.  Particula 
there  no  curvatures  in  syphilis  and  no  infractions.  It  is  tri 
marasmus  is  found  in  both  rachitis  and  syphilis,  but  it  is  mc 
in  all  sorts  of  diseases.  The  changes  in  the  bones  of  syphi 
found  at  birth ;  in  rachitis  they  usually  develop  in  later  n 
When  a  baby  is  syphilitic  and  rachitic  at  the  same  time,  the  s 
may  last  very  mucn  longer  than  the  rachitis,  which  meanwhi 
healed.      The   internal    organs    in    rachitis  do   not  exhibit  an; 
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changes  a3  are  known  to  occur  in  very  many  cases  of  syphilis.  No 
gummata  are  ever  found  in  rachitis,  and  the  interstitial  inflammation 
of  the  internal  organs  in  syphilis  is  not  met  with  to  the  same  degree  in 
rachitis.  What  Parrot  claimed  as  a  desquamative  syphilide  of  the 
tongue — that  is,  red  insulated  spots,  denuded  of  their  epithelium,  small 
in  the  beginning,  later  extending  backward  and  increasing  in  size — ^is 
by  no  means  always  syphilitic,  but  is  found  in  a  great  many  cases  where 
there  is  no  suspicion  of  syphilis.  It  is  mainly  itassowitz  and  Bouchut 
who  have  taken  the  stand  against  Parrot.  The  former,  taking  rachitis 
for  a  peculiar  inflammatory  process,  admits  that  sjrphilis  can  be  one 
of  the  causes.  The  latter  directs  attention  nfainly  to  the  fact  that  by 
changing  food  in  oertaiu  ways  rachitis  may  be  produced  in  dogs,  but 
that  they  cannot  be  made  syphilitic.  There  is  no  doubt,  however,  that 
syphilis  may  give  rise  to  rachitis  by  its  general  influence  on  nutrition, 
aad  in  this  fact  lies  the  key  to  the  connection  of  great  nutritive  disorders 
with  each  other.  Syphilis  will  undoubtedly  change  nutrition  to  such  an 
extent  as  to  result  in  rachitis.  Bachitis  will  aflect  the  glands;  the 
caseous  and  suppurative  degeneration  of  the  glands  will  lead  to  meta- 
static processes,  to  acute  tuberculosis,  and  so  on. 

Malaria  has  been  claimed  as  the  main  cause  of  rachitis  by  Z.  Oppen- 
heimer,^  or,  rather,  rachitis  is  presumed  by  him  to  be  the  form  in  which 
malaria  makes  its  appearance  in  young  infants.  After  disposing  of 
other  alleged  causes  of  rachitis,  none  of  which  is  proved  to  give  rise 
to  every  case,  and  referring  to  the  anatomical  belief  that  the  peculiar 
hyperemia  and  inflammation  of  rachitical  bones  is  created  by  the 
embryonic  condition  of  the  growing  osseous  tissue,  he  points  to  the 
prodromi,  amongst  which  he  emphasizes  chronic  diarrhcBa  and  the  noc- 
turnal crying.  The  latter,  with  its  perspiration  and  subsequent  sleep,  he 
claims  as  evidence  of  malaria,  and  as  a  substitute  for  the  intermittent  neu- 
ralgia of  adults,  the  more  so  as  he  believes  he  finds  the  spleen  tumefied. 
The  persistent  diarrhoea  of  these  infants  is  said  to  be  paroxysmal — to  take 
place  in  the  morning,  contrary  to  what  is  seen  in  the  usual  form  of  intes- 
tinal catarrh ;  the  discharges  are  said  to  be  serous,  not  tinged  with  bile ; 
the  appetite  to  be  good  through  the  rest  of  the  day ;  the  weight  of  the 
body  not  to  be  lessened,  but  ansemia  to  develop  gradually,  and  fever  to 
occar  occasionally.  In  other  cases  infants  have  cold  hands  and  feet 
and  blue  lips  toward  evening ;  the  skin  is  pale,  the  spleen  enlarged ; 
otherwise  there  are  perhaps  no  symptoms,  but  the  infants  try  to 
get  uncovered,  and  have  an  increase  of  temperature  of  from  1°  to 
nearly  3^  F.,  and  a  perspiring  head  in  the  morning.  After  a  while 
the  rachitical  symptoms  belonging  to  the  bones  and  the  general  system 
become  apparent.  After  all  of  the  author's  ingenious  and  emphatic 
assertions  and  deductions,  it  becomes  evident  that  malaria — in  the  severe 
forms  in  which  it  has  been  found  by  Arnstein,  Browicz,  and  Henck  to 
cause  bone  diseases — may  gjive  rise  to  rachitis,  but  it  is  also  clear  that  he 
tries  to  prove  too  much.  The  long  series  of  attempts  at  proving  that  every 
form  and  case  of  rachitis  depends  upon  a  single  and  uniform  cause  have 
proved  futile.  The  physiological  hypersemia  of  the  bones  and  the  rapid 
growth  of  all  the  infant  tissues  are  shaped  into  the  complex  ailment  which 
we  call  rachitis  by  more  than  a  single  disease  or  a  single  nutriti  vedisturbance. 

*  D.  Arch./.  Win.  Med.,  xxx.,  18S1. 
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Symptoms. — ^Before  entering  upon  a  more  aocarate  and  elaboi 
enumeration  of  the  symptoms  of  rachitis,  I  mean  to  dwell  upon 
culiar  differences  which  take  place  according  to  the  age  in  which 
disease  makes  its  appearance.  Very  young  babies — that  is,  inf] 
of  a  month  or  two— develop  rachitis  in  such  a  manner  that  m 
cases  are  overlooked  until  it  is  too  late  to  relieve  them  in  time.  1 
occurrence  takes  place  when  there  are  no  prominent  causes,  such 
diarrhoea  or  other  nutritive  disorders,  nor  any  premonitory  symptc 
Such  infants  appear  to  be  perfectly  well ;  they  have  the  average  wei 
and  even  more ;  they  have  plenty  of  adipose  tissue,  and  look  well, 
only  anomaly  appears  to  be  an  undue  degree  of  paleness.  Without  ] 
or  flatulency  they  are  constipated.  This  constipation  is  not  congen 
as  it  always  is  when  tlie  colon  is  unusually  long  even  for  an  infant, 
when  the  sigmoid  flexure  is  of  double  or  even  treble  length,  but  mj 
its  first  appearance  about  the  end  of  the  first  or  the  beginning  of 
second  month.  It  is  relieved  only  when  the  increasing  muscular  pc 
of  the  intestine  I'esults  in  more  effective  peristalsis.  The  second  symj 
is  the  thoracic  groove,  to  which  I  shall  allude  later,  and  a  gradual  tb 
ening  .of  the  costo-cartilaginous  junctures,  with  or  without  periosteal 
on  pressure.  About  the  same  time  the  cranial  softening,  craniot£ 
with  its  hyperemia  and  perspiration  of  the  entire  scalp,  and  bald: 
and  the  first  symptoms  of  maxillary  rachitis,  become  perceptible.  Du 
all  this  time  the  epiphysial  swellings  and  the  diaphysial  curvatures 
velop  but  very  slowly ;  but  at  a  very  early  time  chronic  bronchial  catj 
with  a  loose  cough,  b^ins  to  be  troublesome.  •  When  rachitis  begir 
a  late  period — say,  about  the  sixth  or  eighth  month — ^the  aspect  oi 
case  is  different.  The  infant  has  suffered  before  either  from  bronc 
and  broncho-pneumonia,  or  in  most  cases  from  indigestion  and  intes 
catarrh.  There  is  some  degree  of  emaciation ;  the  skin  does  not  fi 
limbs,  as  it  were — is  loose,  thin,  flabby,  and  rather  dry.  The  tenden 
diarrhoea  continues  to  prevail.  The  epiphyses,  particularly  of  the  1 
extremities,  are  thickened  at  an  early  time,  curvatures  of  the  tibiae  be 
apparent,  and  all  the  rest  of  the  bones  participate  in  the  process,  wit] 
exception,  sometimes,  of  those  of  the  head. 

The  head,  however,  is  liable  to  exhibit  symptoms  of  rachitis  at  a 
early  period  of  life.  It  is  large,  or  appears  to  be  so/  mostly  fo 
reason  that  the  face  is  proportionately  small.  The  forehead  is  larg< 
frontal  protuberances  very  prominent,  as  are  also  those  of  the  pa 
bones.  Thus,  the  head  is  more  or  less  square.  Dilated  veins  are  v 
in  and  through  the  pale  skin ;  there  is  but  little  hair,  on  the  occipn 
than  on  the  rest  of  the  head.  Sometimes  the  occiput  is  quite  bal< 
hair  having  been  rubbed  off  on  the  pillow.  The  scalp  feels  \ 
except  during  perspiration.  The  latter  is  very  copious,  particular 
the  occiput — ^to  such  an  extent,  indeed,  that  the  pillow  is  drenched- 
will  remain  so  for  months.  The  sebaceous  follicles  are  often  still  ] 
and  more  numerous  than  they  normally  are  at  that  age,  and  seborrL 

»  Bootiiis  (1649),  quoted  by  Haller  (BibL  Med,  pract.,  1779) :  "Infantlbus  caput 
descit,  reliquum  corpus  contabescit,  ossa  in  artiailis  tument,  dextrum  hypochor 
tumore  lequali  prominet;  hoc  malum  multis  millibus  infantum  molestum  est" 
infant  head  grows  lar^e,  the  rest  of  the  body  emaciates,  the  articular  bones  8W( 
right  hypochondrium  is  raised  by  a  uniform  tumor ;  this  malady  is  a  sore  afieci 
many  thousands  of  infants  "). 
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often,  though  not  always,  met  with.  The  sutures  are  wide,  sometimes 
one  or  two  centimeters ;  the  posterior  fontanel  remains  open ;  the  large 
anterior  fontanel  is  very  large,  being  sometimes  several  inches  long  and 
wide.  The  pulse  is  felt  very  distinctly  through  it.  The  systolic  cere- 
bral murmur,  which  was  first  found  by  Fisher  of  Boston  in  1833,  and 
considered  to  be  a  positive  symptom  of  rachitis  (which  certainly  it  is 
not,  as  it  is  found  in  almost  every  healthy  baby  with  a  patent  fontanel), 
is  very  audible.  The  fontanel  and  sutures  remain  open  for  a  long  period. 
Instead  of  closing,  as  they  do  normally  at  the  fourteenth  or  fifteenth 
month,  the  former  ossifies  about  the  end  of  the  second  or  third  year,  or 
later.  Gerhardt  reports  a  case  in  which  it  persisted  to  the  ninth  year. 
The  cranial  bones  appear  to  be  thin,  and  give  way  under  the  pressure  of 
the  finger.  Ordinarily,  it  is  true,  the  cranial  bones  of  every  baby,  even  if 
perfectly  healthy,  are  movable  under  pressure,  but  they  are  so  only  along 
the  sutures,  where  tliey  may  retain  this  mobility,  in  some  instances,  a  long 
time.  Indeed,  it  appears  that  sometimes  about  the  middle  of  the  first 
year  the  occipital  bone  becomes  thinned  out  in  apparently  quite  healthy 
children.  Moreover,  even  in  the  skulls  of  infants  who  were  taken  to  be 
in  good  health  small  defects  in  the  bones  were  found  (Friedleben),  witli 
no  uncomfortable  symptoms  at  all.  Therefore  it  is  rather  difficult  to  draw 
the  exact  boundary-line  between  the  healthy  and  the  morbid  condition ; 
thus  it  is  possible  that  some  of  those  cases  whidi  exhibited  apparently  mor- 
bid local  changes  without  morbid  symptoms  may  not  have  been  diseased 
after  all.  In  those,  however,  in  which  rachitis  is  really  developed  in  the  cra- 
nium a  peculiar  condition  is  found.  In  the  posterior  half  or  third  of  the 
parietal  Dones,  eitlier  the  right  or  the  left  side  being  more  marked,  there 
are  in  the  tissue  of  the  bone  distinct  spots  in  which  the  osseous  material 
is  not  only  thinned  out,  but  has  entirely  disappeared.  In  fact,  the  bone 
is  perforated,  the  edges  of  the  holes  being  rather  steep,  sometimes  slightly 
thickened,  and  the  scalp  separated  from  the  brain  only  by  a  thin,  trans- 
parent membrane,  the  remnant  of  the  periosteum.  These  holes  can  be 
easily  found  through  the  integument.  The  finger,  though  ever  so  gently 
pressing  down  upon  it,  moves  the  cranium,  if  any  be  left,  before  it ;  the 
bone  feels  like  paper,  and  the  sensation  as  if  it  could  be  easily  broken 
tJirough  is  quite  distinct  and  embarrassing.  Such  perforations  are 
usually  quite  numerous;  from  five  to  twenty  or  more  can  often  be 
count^  They  are  surrounded  by  normally  hard  bone,  and  thereby 
can  be  recognized  from  the  flexible  part  of  the  cranium  extending  along 
the  sagittal  and  lambdoid  sutures.  Where  these  results  of  rachitical 
softening,  craniotabcs,  are  most  prominent — ^that  is,  on  the  part  on  which 
the  infant  is  mostly  reclining — the  bone  is  flattened,  and  may  remain  so  for 
life,  though  in  the  majority  of  cases  the  asymmetry  will  disappear.  The 
flattening  and  perforations  result  from  the  same  causes — ^viz.  softening 
of  the  bones  and  pressure  upon  the  bone  between  the  pillow  outside 
and  the  brain  inside.  With  it  go,  hand  in  hand,  thick  rachitical  deposits 
under  the  hypersemic  periosteum  of  other  portions  of  the  skull.  Where 
craniotabes  is  largely  developed  on  the  occipital  portion,  the  frontal  and 
the  parietal  bones  (in  their  anterior  halves)  are  usually  thus  thickened. 
A  cross-section  with  a  knife  will  reveal  a  diameter  of  the  new  osteoid 
material  between  the  periosteum  and  bone  of  one-half  to  one  centimeter 
in  thickness.     It  is  very  hypersemic — even  more  so  than  the  bone  itself. 
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which,  when  cut  into,  exhibits  an  unusual  amount  of  blood.    Someti 
the  deposits  ai'e  still  larger,  and  are  apt  to  change  the  appearaDce 
weight  of  the  skull  considerably  after  recovery  nas  taken  place 
eburnation  and  sclerosis  have  taken  the  place  of  the  normal  oss* 
tissue. 

Such  a  case  of  rachitical  cranial  sclerosis  I  have  described  in  the  A 
Med.  Monthly  of  1861.  It  was,  however,  by  no  means  a  mate  of  the 
related  by  E.  Huschke.  The  latter  skull  was  that  of  a  girl  of  se 
teen  years,  and  weighed  4117  grammes  instead  of  the  normal  weigh 
600  grammes.  The  medullary  (Havers')  canaliculi  were  large  and 
numerous  on  the  surface,  narrow  and  very  few  in  the  interior  of 
sulerotic  bones,  and  the  osseous  canaliculi  were  more  spherical  and  ii 
ular  in  site  and  shape.  The  chemical  composition  was  also  abnor 
phosphate  of  lime  being  65.59,  carbonate  of  lime  11.12,  sulphate  of  i 
nesia  1.14,  cartilage  and  fat  (very  little),  etc.  22.15  per  cent.  No 
rate  of  lime  was  found.  Most  of  the  bones  were  exceedingly  hard 
fragile  when  tried  in  small  pieces ;  very  white  inside,  yellowish  or 
surface,  the  latter  color  being  the  remnant  of  extravasated  blood  or  < 
pigmentous  matter.  Another  skull,  in  Huschke's  possession,  and  m 
rately  sclerotic,  weighed  (lower  jaw  excluded)  1075  grammes;  a  thir 
the  museum  of  the  University  of  Jena,  is  that  of  a  young  babooi 
which  all  the  bones  covering  the  hemispheres  had  become  sclerotic. 

Of  undoubted  total  cranio-sclerosis  Huschke  reports  but  ten  cai 
those  of  Malpighi  (1697),  Ciivier  (1822),  Eibalt  (1828),  J.  Forster 
Bojanus  (1826),  Ilg  (1822),  Kilian  (1822),  Otto  (1822),  Vrolik  (1 
Albers  ^1851),  HuschKe  (1858).  The  disease  does  not  affect  the  aud 
bones,  tne  condyles  of  the  maxillary  and  occipital  bones,  nor  the  st 
process  of  the  temporal  bone.  It  is  recognizable  in  the  posterior 
of  the  cranium  and  basis  cranii,  but  affects  mostly  the  bones  of  th< 
and  the  frontal,  parietal,  and  cribroid  bones.  Thus,  the  disease  tak 
origin  in  the  anterior  portion  of  the  skull,  particularly  in  the  su| 
maxilla,  and  proceeds  upward  and  backwanl,  terminating  in  the 
cranii  in  the  neighborhood  of  the  infundibulum  and  appendices, 
two  of  all  the  cases  were  observed  during  life.  In  all  tie  disease 
traced  back  to  early  life.  The  chemical  composition  of  the  bone 
greatly  changed  in  all.  Instead  of  tlie  normal  proportion  of  eart 
organic  material  =  2.1  (or  1.5)  :  1,  it  was  from  3,5  to  4.4  :  1.  Pa 
larlv  the  carbonate  of  lime  was  greatly  increased. 

The  brain  and  its  meninges  participate,  in  many  respects,  ii 
changes  worked  by  rachitis,  and  mainly  in  the  abnormal  vascul 
tion  of  the  bones.  They  are  very  much  congested,  and  succulen 
section  tlirough  the  brain  shows  a  great  many  large  and  small  1 
points.  This  hypersemia  may  give  rise  to  over-nutrition,  which  as 
the  character  of  real  hypertrophy  of  the  brain.  When  that  hyper 
however,  becomes  excessive,  efiusion  will  take  place  into  the  caviti< 
tissue  of  the  arachnoid,  and  the  substance  of  the  cerebrum,  which  lattei 

*  Baboons  suffer  from  rachitis  very  extensively.  In  the  IS-anaaction*  of  the 
loaical  Society  of  London  (xxxiv.,  1883,  pp.  310,  312)  I.  B.  Sutton  gives  the  dcs< 
of  two  baboons,  one  of  which  was  six  months,  the  other  one  year  and  six  mont 
when  they  died.  The  careful  description  of  the  specimens  exhibited  leaves  no  d 
to  the  rachitical  nature  of  the  changes  in  both  the  periosteum  and  the  tissue  of 
bones  of  the  body. 
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peculiarly  brilliant,  elastic,  and  sometimes  white,  in  consequence  of  the 
blood-vessels  being  emptied  by  the  pressure  on  the  part  of  the  enlarged 
mass  of  the  cerebrum  upon  the  blood-vessels.  Thus,  instead  of  cerebral 
hypersemia  there  may  be  anaemia.  Every  form  of  hydrocephalus  may  follow 
the  rachitical  process.  Afterward,  when  the  craniotabes  has  healed,  the  sec- 
oudary  effusions  will  generally  also  disappear,  but  not  a  few  cases  of  hydro- 
cephalus may  be  traced  to  rachitis  (jccurring  during  tlie  first  half  year  of  life. 
When  that  occurs,  the  intellectual  faculties  may  suffer,  while,  on  the  con- 
trary, complete  recovery  not  infrequently  exhibits  an  unusual  degree  of 
mental  development,  for  the  same  reason  which  improves  the  chances  of 
the  development  of  the  bone.  The  degrees  of  physiological  and  patlio- 
logical  nutrition  and  over-nutrition  are  very  variable  in  their  nature  and 
results. 

This  condition  of  the  cranial  contents  is  not  the  only  one  brought  about 
by  rachitis.  The  softness  of  the  cranial  bones  permits  a  direct  pressure 
ou  the  brain.  The  side  on  which  tlie  infant  for  the  most  part  reposes 
gets  flattened,  and  the  brain  is  also  compressed.  The  skull  consequently 
bulges  out  in  the  opposite  direction.  This  anomaly,  as  stated  above,  is 
sometimes  visible  through  life,  though  in  the  large  majority  of  cases  after 
recovery  from  rachitis  has  taken  place  this  asymmetry  will  gradually 
disappear.  Before  tliat  can  occur,  however,  the  in£int  is  liable  to  suffer 
from  the  rachitical  changes.  Convulsions  are  by  no  means  rare.  Vogel 
has,  however,  been  able  to  produce  an  attack  of  convulsions  by  pressing 
upon  the  softened  spots  of  the  cranium.  Permanent  or  temporary  con- 
tractures of  the  fingers  and  toes  I  have  seen  in  several  instances.  Grer- 
hardt  looks  upon  rachitis  as  one  of  the  causes  of  tetany. 

A  frequent  symptom  of  the  cerebral  clianges  which  take  place  during, 
and  in  consequence  of,  craniotabes  is  the  crowing  inspiration,  or  larj^gis- 
mus  stridulus,  of  infants.  It  may  be  mild  or  severe.  The  mild  form  is 
very  frequent,  and  consists  in  the  occurrence  of  a  shrill  inspiratory  sound 
while  the  baby  is  either  quite  placid  or  excited  or  crying.  It  is  fre- 
quently overlooked  entirely,  is  usually  overcome  after  a  number  of  months, 
and  gives  rise  to  serious  trouble  in  but  very  few  instances.  The  severe 
form  is  of  a  different  nature.  While  the  baby  is  awake  or  asleep,  without 
any  premonitory  symptoms,  while  playing  or  crying,  placid  or  excited, 
all  at  once  respiration  will  cease.  Tliis  will  take  place,  usually,  after 
expimtion.  The  limbs  are  hanging  down,  as  it  -were  lifeless,  the  face 
torus  pale,  then  purple,  and  slight  convulsive  twitching  may  set  in  for  ton 
or  twenty  seconds.  There  appears  to  be  a  complete  paralysis,  and  death 
from  apnoea  seems  to  be  imminent.  All  at  once,  a  long,  deep  crowing 
inspiration  will  be  heard,  respiration  will  commence  again,  and  the  whole 
terrible  attack  is  overcome.  It  may  return  a  number  of  times  every  day, 
or  sometimes  not  for  several  days,  during  a  period  of  many  weeks  or  several 
months.  The  attacks  which  set  in  after  inspiration  are  apt  to  be  more  dan- 
gerous. In  such  an  one,  but  also  in  the  otlier  kind  which  sets  in  after 
the  expiratory  movement,  death  may  occur  suddenly,  or  the  attack  may 
be  followed  by  a  convulsion  which  may  terminate  fatally  like  any  other 
eclamptic  seizure.  In  this  manner  it  is  that  the  majority  of  cases  of 
rachitis  perish  which  terminate  fatally  during  the  active  progress  of  the 
morbid  process.  In  this  connection,  however,  it  may  be  well  to  add  that 
eraniotabes  is  not  the  only  cause  of  laryngismus,  particularly  when  the 
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latter  is  found  in  the  second  year  of  life,  or  even  later.  Bat  almost  < 
case,  without  any  exception,  which  is  observed  during  the  first  eig 
nine  months  is  due  to  that  very  cause ;  and  a  good  many  cases  oceu 
later,  when  the  craniotabic  bones  have  become  normal,  arise  fi*ou 
effects,  either  meningeal  or  encephalic,  of  the  rachitic  process, 
complications  of  craniotabes  with  a  large  size  of  the  thymus  gland 
occur,  and  enlargements  of  the  tracheal  and  bronchial  lymphatic  g 
are  quite  frequent,  as  we  shall  see  below.^ 

While  the  size  of  the  cranium  is  normal,  or  sometimes  more  than 
mal,  the  face  undergoes  some  changes  which  result  in  absolute  or  rel 
diminution  of  size.  These  depend  mostly  on  a  reduction  in  the  vo 
of  the  jaws. «  Glisson  knew  of  it,  and  therefore  looked  for  the  cauj 
i*achitis  in  the  process  of  dentition.  Now,  both  maxillse  are  liat 
become  rachitical  at  an  early  date,  as  early  indeed  as  the  bones  o 
cranium.  Kachitical  deposits  and  softening  take  place  in  them  very 
erally.  The  lower  maxilla  is  flat  anteriorly,  it  loses  its  rounded  ou 
is  shoiler  in  longitudinal  direction,  while  tlie  rami  are  thick  and  clu 
the  whole  bone  is  shorter  than  normal,  and  sometimes  asymmetric, 
changed  appearance  is  greatly  due  to  the  effect  the  muscles,  with 
powerful  insertions,  produce  on  the  softened  bone ;  mainly  the  masi 
also  the  mylohyoid,  which  draws  the  lateral  portions  inward,  and  the  g 
hyoid,  which  pulls  at  the  central  portion.  Of  the  latter,  the  lower 
tion  is  drawn  out,  the  inner  and  the  alveolar  part  inward.  Thus 
teeth,  mainly  the  incisors,  of  the  lower  jaw  are  turned  inward  to  sue 
extent  that,  as  those  of  the  upper  look  outward,  the  two  rows  of  teet 
not  touch  but  cover  each  other.  Besides,  the  periosteal  prolifen 
around  the  alveoli  is  excessive,  sometimes  so  much  so  as  not  onl 
crowd  the  teeth  into  irregular  positions,  but  even  to  absorb  and  an 
late  alveolar  processes  in  the  course  of  the  morbid  changes.  The 
in  which  the  number  of  teeth  are  actually  diminished  by  rachitis  an 
at  all  rare.  In  the  superior  maxilla  the  last-described  anomaly  is 
observed.  Periosteal  thickening  is  mainly  noticed  about  the  interm 
lary  bone — sometimes  to  such  an  extent  that  above  and  behind  it  a 
siderable  impression  takes  place.  The  shape  of  the  upper  jaw  is  \ 
spherical  than  normal,  and  the  cheek-bones  become  very  prominent. 

The  belief  that  maxillary  rachitis  is  now  and  then  met  without 
other  symptom  of  raoliitis  I  do  not  share.  What  I  said  of  craniol 
is  also  valid  in  regard  to  this  form. 

^  Z.  Oppenheimer  prefers  the  name  rachitic  asthma  in  place  of  laryngismus 
suggests  an  explanation  of  the  symptoms  from  a  strictly  anatomical  point  of  view 
not  correct,  it  is  at  all  events  interesting,  as  everything  this  ingenious  writer  pro] 
He  points  to  the  ligament  situated  between  the  spinse  intrajugiilares  of  the  tempora 
occipital  bones,  which,  as  long  as  it  is  of  normal  consistency,  separates  the  jugular 
from  the  pneumogastric  nerve.  As  it  is  covered  with  periosteum  and  dura,  it  is  j 
ossify,  and  forms  an  osseous  partition  in  the  foramen  jugular^,  which  participates  i 
tlie  changes  taking  place  in  the  periosteum.  As  this  becomes  softened  and  succule: 
will  the  ligament,  either  on  both  sides  or  on  either.  Its  influence  on  the  neighhoi 
depends  on  its  size  or  succulence  (as  also  on  the  difference  in  width  of  the  for 
jugulare  or  lacerum,  which  corresponds  with  the  difference  in  size  of  the  trans 
sinuses).  The  irritation  of  the  pneumogastric  is  perhaps  easily  exnlained  thereby 
in  very  exceptional  cases  only  the  accessory  nerve  would  be  afl'ectea.  As,  howevei 
latter  controls  the  stemo-cleido  mastoid  and  trapezius,  and  also  tlie  laryngeal  mn 
and  is  apt  to  provoke  cardiac  paralysis  during  diastole,  the  occurrence  of  sudden  < 
would  be  best  accounted  for. 
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Irregalar  teething  is  a  constant  companion  of  maxillarj  rachitis,  but 
is  also  present  where  the  latter  is  not  well,  or  not  at  all,  marked.  As  a 
rale,  the  first  teeth  protrude  late,  about  the  ninth  or  tenth  or  twelfth  month. 
That  the  first  year  and  more  should  elapse  without  any  tooth  is  of  fre- 
quent occurrence  in  rachitis.  Cases  in  which  the  first  teeth  do  not  come 
before  the  second  year  is  completed  are  not  very  uncommon ;  in  some  there 
are  none  even  when  the  child  is  much  older.  In  most  cases  the  retaixlation 
of  dentition  goes  hand  in  hand  with  very  marked  retardation  in  the  devel- 
opment of  the  rest  of  the  bones  and  in  the  closure  of  the  cranial  fontanel. 
But  not  in  every  case  of  rachitis  is  there  a  retardation  in  the  process  of 
teething.  In  some  a  few  teeth  appear  at  the  regular  period  (at  the  com- 
pletion of  the  seventh  or  eighth  month),  or  even  at  a  very  early  age  fin 
the  fourth  or  fifth  month) ;  after  which  there  is  an  interruption  in  the 
protrusion  of  teeth  for  an  indefinite  period.  Evidently,  the  period  in 
which  rachitis  is  developed  exerts  its  influence  on  the  teething  process. 
When  it  exists  at  a  very  early  age,  it  will  retard  teething  until  recovery 
takes  place.  Still,  it  is  possible  that  a  moderate  amount  of  periosteal  and 
osteal  hyperemia  and  over-irritation  matures  the  teeth  abnormally.  In 
all  those  cases,  however,  in  which  rachitis  does  not  occur  before  the 
second  half  of  the  first  year,  the  first  teeth  will  appear  at  the  normal 
time,  and  a  long  period  will  follow  in  which  no  teeth  at  all  will  make 
their  ap|)earance.  Then,  again,  when  the  whole  process  comes  to  a  stand- 
still, and  recovery  takes  place  with  solidification  of  the  bones,  and  eveu 
eburnation,  the  teeth  will  come  in  rapid  succession.  Whether  they  will, 
as  is  frequent,  decay  almost  as  soon  as  formed,  or  whether  they  will  be  un- 
usually hard,  solid,  and  yellowish,  depends  on  the  stage  of  the  disease  in 
which  they  made  their  appearance,  and  on  the  complications  aggravating 
the  case.  Of  very  grave  import  in  this  respect  are  digestive  disorders 
before  and  during  the  course  of  the  disease. 

The  verteoral  column  suffers  also.  In  the  normal  infant  it  is  straight, 
but  in  the  rachitic  it  exhibits  a  kyphotic  deformity  very  soon.  When 
such  a  baby  of  three  or  six  months  is  sitting  up,  the  middle  poi*tion  of 
the  bock  is  protruding,  as  in  Pott's  disease.  In  almost  every  case,  how- 
ever, this  kyphosis  is  but  apparent  and  the  result  of  muscular  debility. 
In  order  to  arrive  at  a  diagnosis  at  once,  it  is  sufficient  to  place  the 
patient  on  his  face  and  support  the  head,  and  raise  the  lower  extremities 
and  pelvis  in  the  air.  If  the  kyphosis  is  but  functional,  the  prominence 
disappears  at  once.  By  nothing  can  the  muscular  insufficiency  of  early 
rachitis  be  better  demonstrated  than  by  this  little  experiment.  But 
actual  deformity  is  also  found  in  rachitis.  It  softens  both  the  vertebras 
and  intervertebral  cartilages,  and  either  their  anterior  or  posterior  portion 
may  be  irregularly  developed,  and  be  either  too  high  or  too  low.  Besides, 
the  articulating  surfaces  are  sometimes  too  convex.  Thus  the  causes  of 
both  kyphosis  and  scoliosis  are  amply  furnished,  and  complications  of  the 
two  are  quite  frequent,  and  the  deformities  resulting  therefrom  quite  for- 
midable. Scoliosis  is  mostly  to  the  left ;  kyphosis  generally  complicated 
with  lordosis,  and  sometimes  the  vertebral  column  exhibits  a  spiral 
shape. 

The  ribs  of  the  convex  half  are  prominent  and  divergent,  those  of  the 
concave  side  flattened  and  parallel.  The  two  halves  of  the  chest  are 
therefore  very  unequal  indeed.     Muscular  traction,  atmospheric  pressure, 
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the  elastic  traction  of  the  lungS;  the  presence  of  pulmonary  complica 
and  the  pressure  from  below  on  the  part  of  tiie  enlarged  viscera  o 
abdominal  cavity,  come  also  in  for  a  considerable  share  in  the  comp] 
of  the  deformity. 

The  ribs  and  the  sternum  aggravate  it  considerably.  Even  wi 
any  affection  of  the  vertebral  column  they  suffer  seriously  from  the 
eral  affection.  The  manubrium  is  thickened  and  drawn  inward,  the 
form  process  protuberant,  the  sternum  often  swelled  and  painful  t 
touch.  The  ribs  are  sensitive  to  the  touch  on  one  or  both  sides, 
child  cries  when  taken  up  or  when  fearing  to  be  taken  up.  The  < 
cartilaginous  junctures  are  thickened,  mainly  so  from  the  fourth  t 
eighth  ribs.  The  iuseilion  of  the  diaphragm  becomes  soon  percc] 
by  a  deep  groove  around  the  chest.  The  anterior  portion  of  tiie 
is  flattened,  posteriorly  they  are  inserted  at  acute  angles.  Thus  the  i 
thoracic  space  becomes  narrow,  the  sternum  with  the  costal  cartilac 
pressed  forward  (pigeon  breast,  pectus  carinatum),  the  thorax  is  depriv 
its  elliptical  shape  and  becomes  triangular,  the  dorsal  aspect  being  flatt< 
and  the  distance  between  the  vertebral  column  and  the  sternum  incre 
Below  the  diaphragmatic  groove  the  thorax  expands,  the  liver  and  < 
abdominal  organs  crowding  the  ribs  outward.  All  sorts  of  change 
experienced  by  the  ribs  in  these  conditions.  Parts  of  them  are  flatt< 
parts  undergo  inflection,  parts  are  even  concave;  they  are  bent 
twisted,  now  and  then  to  such  an  extent  as  to  turn  the  concave  side 
the  convex  surface  in.  In  addition  to  all  this,  the  scapula  is  big 
clumsy  and  protuberant,  the  clavicle  considerably  bent  and  frequ< 
infracted,  ana  not  rarely  covered  with  genuine  callus. 

That  the  respiratory  and  circulatory  organs  must  suffer  from 
anomalies,  though  they  be  not  excessive,  is  certain.  The  heaj 
crowded  by  the  iJattening  of  the  ribs  and  the  contiection  of  the  tho 
cavity.  Its  beat  is  visible  over  a  large  surface,  and  its  percussion  du 
is  extended  over  its  normal  space,  though  no  enlargement  have  t 
place.  This,  however,  is  very  apt  to  occur  after  some  time  by  ( 
exertion.  The  latter  is  increasea  by  the  condition  of  the  respirs 
organs.  The  ribs  being  flexible,  the  chest  contracted  and  comprei 
the  diaphragm  raised,  the  respiratory  muscles  feeble,  respiration  is  ii 
iicient,  even  without  the  presence  of  any  further  complications; 
dyspnoea  and  a  certain  amount  of  cyanosis  are  freauently  met  wit 
consequence  of  the  anatomical  changes  only.  In  audition  to  this,  t 
is  from  the  banning  a  tendency  to  catarrhal  and  inflammatory  a 
tions.  Even  without  any  deformity  the  rachitical  process  is  aa 
panied  from  an  early  time  with  bronchial  and  tracheal  catarrh, 
chronic  cough  in  an  infant,  with  very  little  or  no  fever,  disappearing 
returning,  mostly  with  copious  secretion — which,  however,  is  swallt 
as  soon  as  it  reaches  the  pharynx — rouses  the  suspicion  of  ger 
rachitis.  It  is  often  complicated  with  extensive  dulness  over  the  m 
brium  stemi,  due  (to  rachitical  thickening  of  this  bone  and)  mostly  tc 
persistence  of  a  large  size  of  the  thymus  gland ;  and  also  with  enla 
ment  of  the  bronchial  and  tracheal  glands,  the  latter  of  which  are  c 
accessible  to  recognition  by  percussion.  They  are  to  be  looked  upon 
frequent  occurrence  in  rachitis,  though  no  associated  diseases  leading  to  \ 
enlargement  have  been  noticed.     They  and  the  chronic  tracfaeo-bronc 
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catarrh  are  closely  dependent  upon  each  other.  They  are  each  others 
both  caase  and  effect.  Neither  of  them^  however,  remain  uncomplicated. 
Catarrh  grows  into  broncho-pneumonia,  with  frequent  returns.  Atelec- 
tasis, interstitial  pneumonia,  dilatation  of  bronchi,  and  pulmonary  con- 
sumption are  often  traceable  to  such  apparently  slight  catarrhs,  which, 
when  not  recognized  as  depending  on  their  constitutional  cause,  cannot 
be  removed.  Nor  are  the  cases  of  miliary  tuberculosis,  resulting  from 
caseous  degeneration  of  racliitical  glands,  very  exceptional. 

The  anatomical  changes  in  the  abdominal  viscera  may  be  due  to  the 
preparatory  diseases  or  the  complications  of  racliitis ;  but,  at  all  events, 
the  abdomen  yields  a  number  of  changes  visible  through  the  whole  dura- 
tion of  rachitis.  It  is  very  large ;  its  size  is  due  to  the  contraction  of 
the  thoracic  cavity  and  the  downward  pressure  of  the  chest-wall  upon 
the  contents  of  the  abdominal  cavity.  It  is  also  due  to  the  changes 
wrought  by  rachitis  in  the  pelvis.  Softening  of  bones  and  synchondroses, 
torsion,  the  weight  of  the  trunk,  and  the  pressure  of  the  femora  from 
below  produce  the  change  of  the  pelvis  so  well  known  and  much  feared 
in  the  parturient  female.  The  promontory  and  sacrum  are  pushed  in, 
the  areus  pubis  is  large,  the  pelvis  asymmetric ;  the  small  pelvis  is  con- 
tracted, the  large  pelvis  broader.  Thus,  the  small  pelvis  has  no  room 
for  viscera,  which,  then,  are  crowded  upward.  The  digestive  disorders 
which  gave  rise  to,  or  formed  the  first  stage  of,  rachitis  result  in  the 
aoeumulation  of  gas ;  the  scrobiculus  cordis  is  greatly  expanded.  The 
Kver^  is  large,  congested,  and  in  fatty  degeneration.  The  latter  is  the 
more  frequent  the  more  a  certain  degree  of  fatty  condition  is  a  normal 
attribute  of  every  infant  liver.  When  the  liver  is  found  but  small  in 
post-mortem  examination,  it  is  so  because  of  the  general  aneemia  and 
emaciation.  Sometimes  it  is  amyloid,  as  are  also  the  spleen  (mostly 
hyperplastic  only),  the  kidneys,  and  the  arteries  of  the  intestines  in  many 
instances. 

The  alimentary  tract  is  the  seat  of  many  changes  recognizable  during 
life.  The  tonsils  are  often  large.  The  tongue  is  seldom  coated  to  an 
unnsnal  degree.  On  it  are  found  little  islands,  red,  marginated,  deprived 
of  epithelium.  They  will  increase  in  size  and  number  and  extend  back- 
ward. They  will  heal  and  reappear.  They  are  by  no  means  syphilitic, 
as  Parrot  would  have  it,  and  correspond  exactly  with  tlie  erosions  near 
the  solitary  glands  and  those  of  Lieberkiihu  in  the  intestinal  part,  which 
mean  nothing  else  but  a  nutritive  disorder  of  the  epithelia,  and  give  rise 
to  nothing  worse  than  incompetency  of  absorption  in  that  locality  and 
abnormal  secretion.  The  stomach  is  in  a  condition  of  chronic  catarrh, 
sometimes  dilated.  Acid  dyspepsia  is  frequent.  Anorexia  and  bulimia 
will  alternate.  Feces  coutain  an  abnormally  large  amount  of  lime.  Diar- 
rhoea and  constipation  will  follow  each  other  in  short  intervals.  The 
former  owes  its  origin  to  faulty  ingesta  or  chronic  catarrh ;  the  latter, 
sometimes  to  improper  food,  but  more  generally  to  muscular  insufficiency. 

*  Dr.  Norman  Moore  presented  a  cnat  and  drawing  to  the  Pathological  Society  of 
London  {TVattf.,  vol.  xxxiv.,  1883,  p.  185)  showing  how  considerable  may  be  the  di^res- 
ttODs  of  the  diaphragm  and  local  pressure  ii|)on  the  liver  in  a  ca^  of  rickets.  Three 
luge  beads  caused  as  many  projections  from  the  under  side  of  the  diaphragm,  and 
corresponded  with  local  thickenings  of  the  capsule  of  the  liver,  probably  produced  by 
the  oontinned  pressure  through  the  diaphragm  of  the  beads,  which  were  on  the  seventh, 
^hth,  and  ninth  ribs^  and  the  largest  of  which  was  equal  in  size  to  a  hazel-nut. 
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This  Gondition  has  not  been  estimated  at  its  proper  value, 
myself/  nobody  but  Bohn  has  paid  the  attention  to  it  i^hich  it  d( 
Here,  again,  I  have  to  insist  that  rachitis  is  a  disease  of  the  whole  ! 
and  not  exclusively  of  the  bones.  Indeed,  the  muscular  sys 
amongst  the  first  to  suffer.  In  the  same  way  in  which  the  vo 
muscles  are  not  competent  to  raise  and  support  the  head  or  to 
baby  to  sit  up  without  a  functional  kyphosis,  the  involuntary  mu! 
the  intestine  are  too  feeble  for  normal  peristalsis.  The  infant  of  a 
or  two  months  of  age  may  have  had  normal  and  sufficieutly  nu 
evacuations ;  gradually,  however,  constipation  sets  in  ;  the  feces 
dry,  but  are  perhaps  not  much  changed  otherwise.  If  no  other  c 
apparent,  the  suspicion  of  rachitical  constipation  is  justified,  i 
however,  after  it  has  lasted  some  time — and  only  aiter  some  ti 
elapsed  relief  will  be  sought — ^it  will  remain  alone.  Other  sy 
of  rachitis  will  turn  up  and  the  case  be  easily  recognized.  Tl 
stipation  is  an  early  symptom,  as  early  as  thoracic  grooving  or  crar 
Very  often  it  precedes  both — is,  in  fact,  the  very  first  sympto 
ought  therefore  be  known  and  recognized  in  time. 

The  kidneys  have  been  mentioned  above.  They  are  often  foun 
large.  Though  the  fact  has  been  alluded  to  before,  I  will  hei 
state  that  it  has  always  been  the  general  impression  that  the  an: 
lime  eliminated  in  the  urine  of  rachitic  children  is  excessiv 
reverse  of  that  is  true.  Secmann  and  Lander  have  proved  bey« 
pute  that  in  most  stages  of  rachitis  there  is  less  tlian  the  normal 
of  lime  in  the  urine.  Thus,  the  theory  that  lime  is  eliminate 
excess  of  acids  in  the  blood  is  proven  to  be  incorrect.  But  it 
that  the  rachitical  bone  contains  a  proportionately  small  amount 
The  conclusion  is,  then,  that  its  introduction  must  have  been  din 
On  the  other  hand,  every  article  of  food  contains  a  large  amount 
which  might  be  introduced  into  the  circulation  if  digestion  b 
fault.  The  fact  is,  that  a  large  amount  of  lime  introduced  is  not 
and  is  eliminated  with  the  feces. 

In  connection  with  these  facts  the  following  will  be  found  v( 
esting.     It  has  been  found  by  Bunge  that  when  potassium, 
exception  of  chloride  of  potassium,  meets  chloride  of  sodium, 
will  exchange  their  acids,  so  as  to  form  chloride  of  potassium  a 
phate  of  sodium.     They  will  be  found  in  the  blood  also,  will 
uated  as  such,  and  result  in  a  comparative  absence  of  chloride  c 
from  the  senmi  of  the  blood.     Now,  comparative  absence  of  el 
sodium  diminishes  the  i>ossil)ility  of  tlie  development  of  hy( 
acid.     Thus,  it  is  not  a  surplus  of  acid,  but  a  lack  of  hydrochl 
which  results  from  such  chemical  combinations.     If  such  be 
calcium  salts  are  not  absorbed  sufficiently.     Thus,  they  will  app 
feces,  and  not  even  be  absorbed  in  the  intestines,  because  of  the 
of  the  intestinal  secretion,  by  which  the  lime  cannot  be  dissoh 
more  lime,  then,  is  introduced  under  these  circumstances,  the  g 
incumbrance  to  digestion. 

The  correct  proportion  between  chlorine,  phosphorus,  potas 
sodium  is  certainly  exhibited  in  woman's  milk.     There  is  lime 
even  the  poorest  article  of  that  kind.     But  indigestion  broiij 

^  Jour,  Obat.,  etc,,  Aug.,  1869. 
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woman's  milk  in  a  disordered  condition  or  by  any  other  cause  will  pre- 
vent the  absorption  of  lime  when  a  superabundance  of  phosphorus  and 
potassium  disturbs  the  formation  of  hydrochloric  acid.  In  these  cases  not 
only  the  development  of  the  bones^  but  also  that  of  the  muscles^  is  dis- 
turbed. The  latter  is  of  great  importance  in  regard  to  circulation, 
because  a  large  part  of  the  circulation  depends  on  the  pressure  on  the 
part  of  the  muscular  fibres  exerted  on  the  small  blood-vessels.  These 
facts  have  been  the  reason  why  I  insist  upon  the  addition  of  cliloride  of 
sodium  to  the  food  of  infants  and  children,  particularly  those  who  are 
fed  on  cow's  milk;  for  cow's  milk  and  vegetables  contain  a  relative 
superabundance  of  potassium  compared  with  sodium.  Even  adults  will 
find  cow's  milk  very  much  more  digestible  by  adding  table-salt  to  it. 

The  extremities  begin  to  suffer  at  a  later  period  than  the  ribs  and 
cranium.  The  opinion  of  Gu6rin,  that  the  rachitical  process  begins  in 
the  lower  extremities  and  ascends  gradually,  is  erroneous.  It  cannot 
even  be  stated  that  the  lower  extremities  are  affected  sooner  than  the 
npper.  There  is  no  regularity  at  all ;  it  is  not  even  necessary  that  all 
the  osseous  tissue  should  fall  sick.  But  this  can  be  taken  as  a  fact,  that 
hands  and  feet,  and  particularly  the  phalanges,  are  the  latest  to  undergo 
the  rachitical  change.  First  in  the  line  of  morbid  alteration  of  the 
bones  are  the  epiphyses,  mainly  of  the  tibia,  fibula,  radius,  and  ulna. 
Their  integument  appears  to  be  thin ;  now  and  then  the  cutaneous  veins 
are  dilated.  The  periosteum  of  the  diaphysis  becomes  thick,  softened, 
and  painful  to  the  touch  and  pressure,  its  compact  layer  thin,  the  medul- 
lary space  large,  the  whole  bone  flexible,  at  the  same  time  that  the  liga- 
mentous apparatus  of  the  joint  becomes  softened  and  flabby.  At  this 
time  babies  are  greatly  admired  and  applauded  for  the  facility  with  which 
they  introduce  their  feet  into  their  mouths.  For  at  the  same  time  the 
bones  begin  to  curve  under  the  influence  of  the  flexor  muscles,  which  are 
always  stronger,  as  they  do  in  later  months  under  the  weight  of  the  body 
when  the  child  begins  to  walk.  The  curvature  is  not  always  a  mere 
arching,  but  sometimes  the  result  of  infraction  (green-stick  fracture),  a 
complete  fracture  not  being  accomplished  because  both  of  the  softness  of 
the  osseous  tissue  and  the  resistance  on  the  part  of  the  thickened  and 
softened  periosteum.  Both  the  legs  and  forearm  bend  on  the  external 
side,  the  resulting  concavity  looking  inward.  The  humerus  bends  in  a 
direction  opposite  to  that  of  the  forearm ;  the  thigh,  usually  outward  and 
forward. 

The  attempts  at  locomotion  are  often  the  causes  of  quite  preposterous 
anomalies ;  creeping,  sliding,  walking,  turn  the  extremities  in  such  unex- 
pected directions  that  talipes  valgus,  genu  valgum,  and  now  and  then 
doable  curvatures,  are  the  results.  These,  however,  may  not  always  be 
very  marked,  but  there  is  one  change  in  the  rachitical  bone  which  is 
constant — ^viz.  the  impairment  of  longitudinal  growth.  In  every  case 
the  diaphyses  remain  abnonnally  short,  and  the  proportion  of  the  several 
parts  of  the  body  are  thereby  disturbed.  Chiari  measured  parts  of  the 
skeleton  of  a  rachitical  woman  of  twenty-six  years  who  was  nine  years 
old  before  she  could  walk.  Her  height  was  116  centimeters,  the  length 
of  the  lower  extremities  42,  femur  23,  tibia  15,  fibula  20,  humerus  16, 
right  radius  12.5,  left  radius  11,  right  ulna  15,  left  ulna  14  centimeters. 
In  a  second  case  the  parts  of  the  skeleton  were  measured  afl«r  they  had 
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been  extended  with  great  care.  The  right  arm  from  the  acromion  tc 
middle  finger  (inch)  was  39  centimeters,  the  left  38 ;  the  right  h 
extremity  from  the  trochanter  to  large  toe  (incl.)  39,  the  left  41. 

The  skin  participates  in  the  general  nutritive  disorder.  It  is  soft 
flabby.  In  those  infants  who  become  rachitical  gradually  while  pro 
their  malnutrition  by  the  accumulation  of  large  quantities  of  fi 
exhibits  a  certain  degree  of  consistency.  When  rachitis  develops  ii 
second  half  of  the  first  year  or  later,  with  the  general  emaciatioi 
skin  appears  very  thin,  flabby,  unelastic.  The  veins  are  generally  \ 
Complications  with  eczema  and  impetigo  are  very  frequent ;  where 
are  found  the  glandular  swellings  of  the  neck  and  below  are  still 
marked  than  in  uncomplicated  cases.  Circumscribed  alopecia  is 
times  found  (not  to  speak  of  the  extensive  baldness  of  the  occiput 
is  not  attended  with  or  depending  on  the  microsporon  Audouini,  bi 
result  of  a  tropho-neurosis.  In  the  hair  Kindfleisch  found  fat-gl 
between  its  inferior  and  central  third.  Then  it  would  break,  the 
evolution  would  cease,  and  the  end  become  bulbous  by  the  new  fori 
of  cells. 


Acute  Rachitis. 

There  is  a  form  of  rachitis  which  may  be,  and  has  been,  called 
pie  epiphysitis  or  multiple  periostitis  of  the  articular  ends  of  tl 
bones.  The  changes  which  in  the  usual  form  of  rachitis  require 
to  develop  take  place  in  a  very  short  time.  Not  infrequently  the  c 
were  quite  well  before  they  were  taken  with  this  peculiar  a 
Cases  have  been  known  to  occur  between  the  fourth  and  twenty 
months  of  life,  and  to  last  from  two  to  six  weeks,  or  just  a 
months.  They  have  been  known  to  get  well,  or  a  few  of  them  U 
fatally.  They  are  accompanied  with  fever  and  rapid  pulse,  pers] 
now  and  then  with  diarrhoea,  with  eager  or  reduced  appetites, 
same  time  the  epiphyses  swell  very  rapidly,  and  are  painful.  1 
is  true  of  the  diaphyses  and  the  flat  bones  of  the  head.  Manj 
do  not  recognize  this  form  as  an  independent  variety.  Some  < 
acute  initial  stage  of  certain  cases  of  rachitis,  as  they  are  n 
quently  found  in  infants  which  exhibit  a  very  rapid  growth.  S< 
taken  it  as  an  independent  disease,  developed  on  the  basis  of  a 
tional  disposition;  some  look  upon  it  as  a  very  intense  acute 
rachitis ;  others,  as  an  intense  growth  of  the  osseous  tissue  only, 
call  it  an  inflammation  of  the  bone.  Some  refer  it  to  heredits 
ilis,  and  a  few  to  the  influence  of  malaria.  That  the  disease  is  e 
and  periostitis  there  is  no  doubt.  I  do  not  hesitate  to  eb 
rachitis,  for  epiphysitis  and  periostitis  of  early  age  not  of 
basis  are  not  apt  to  run  such  a  favorable  course  as  this  form  \ 
does.  The  cases  complicated  with  subperiosteal  hemorrhages  ai 
as  scurvy  by  Th.  Barlow, 

The  differences  of  opinion  would  probably  not  have  been   i 
every  author  had  seen  all  the  cases  of  the  other  observers.      1 
do  to  judge  of  unobserved  cases  by  the  light  shed  by  a  sinjii^le 
one's  own  observation.     I  have  seen  cases  of  acute  rachitis  \ 
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Uie  initial  stages  of  general  rachitis,  and  have  observed  those  of  local  or 
multiple  epiphysitis,  mainly  after  infectious  fevers,  which  were  diagnos- 
ticated as  such.  They  are,  however,  very  uncommon.  But  even  without  a 
preceding  infections  fever,  such  as  scarlatina  or  more  frequently  typhoid 
fever,  there  are  unexplained  cases  of  rachitis  and  deformity.  Thus,  R. 
Barwell  had  some  before  the  Pathological  Society  of  London,^  which  are 
positive  proofs  that  some  forms  of  ostitis  may  occur  and  result  in  the 
most  formidable  deformities  without  being  rachitical.  A  girl  of  seven- 
teen years  was  perfectly  well  formed  up  to  the  age  of  two  and  a  half  or 
three  years.  After  that  time  the  deformities  began  to  develop,  and  did 
not  change  after  she  was  thirteen,  at  which  time  the  author  saw  her  the 
first  time. 

Her  left  hamerus  measured  7}  inches  from  shoulder  to  elbow ;  distance  6^ 
right      "  "         7i      "        "  "  "  "        4i 

left  tibia  "       10        "        '*        knee  to  ankle;  "        7t 

right    '*  "        9}      "        *'  "  "  "        4J 

Her  bones  were  always  very  brittle.  When  she  was  between  nine  and 
thirteen  she  broke  her  arms  four  times  and  her  lower  limbs  on  several 
occasions.  A  male  patient  of  twenty-two  years,  who  was  bom  healthy 
and  well  formed,  continued  thus  until  five  years  of  age,  when  he  was 
attacked  with  a  fever,  after  which  his  bones  became  soft  and  bent. 
Osteotomy  ^vas  performed  on  him,  and  the  femora  were  found  to  be 
mere  thin  shells  of  bones  surrounding  cavities  containing  great  quantities 
of  medulla,  which  flowed  out  of  the  wound  as  oil ;  five  ounces  were  dis- 
charged at  once.  In  both  cases  there  appeared  to  be  a  hypertrophy  of 
the  medulla  at  the  expense  of  the  bone-substance — a  condition  which 
Barwell  proposes  to  call  eccentric  atrophy.  "  While  these  subjects  are 
still  youthful  very  little  bone-earth  is  deposited,  or  at  least  remains  in 
the  very  thin  layer  of  osseous  tissue  that  subsists.  The  relationship 
between  infantile  ostitis  and  extreme  development  of  the  intraosseous 
fat,  though  well  known,  is  still  occult ;  neither  should  we  lose  sight  of 
the  possibility  that  the  softening  process  of  ostitis  may  be  due  to  a  fatty 
acid.  Now,  fatty  ostitis  usually  occurs  in  epiphyses.  In  these  cases  the 
shafts  were  affected." 

Prognosis. — The  course  and  the  prognosis  of  rachitis  are,  as  a  rule, 
favorable,  but  they  change  according  to  the  degree  and  locality  of  the 
affection  and  the  age  of  the  patient.  Grenerally  there  is  neither  fever 
nor  rapid  exhaustion.  But  the  process  lasts  for  months  and  even  years. 
In  favorable  cases,  when  recovery  takes  place  the  teeth  will  grow  faster, 
the  bones  become  firmer,  the  epiphyses  will  diminish  in  relative  size,  the 
howels  become  regular.  But  the  length  of  the  bones  is,  and  remains, 
reduced,  and  the  head  remains  large  as  compared  with  the  length  of  the 
body.  Not  only  are  the  bones  of  normal  firmness,  but  the  compact  sub- 
stance undei^oes  a  process  of  hardening  called  eburnation  by  Gu§rin. 
The  internal  organs  also  become  very  active,  perhaps  because  the  total 
amount  of  blood  has  to  supply  only  a  body  less  extended  in  length. 
Nor  does  the  brain  suffer  after  complete  recovery  has  taken  place.  On 
the  contrary,  it  appears  that  the  somewhat  more  than  normal  vascular 
'lihitation,  which  under  unfavorable  circumstances  leads  to  eflusion,  is 


»  Trans.,  xxxiv.,  1883,  pp.  203-208. 


158  RACHITIS. 

frequently  apt  to  nourish  the  organ  of  intellect  up  to  a  higher  standj 
In  all  cases  of  rachitis,  however,  the  curvatures  of  the  extremltios ' 
not  disappear  altogether,  while  mild  ones,  it  is  true,  are  hardly  recogi 
able  in  advanced  age.  Curvature  of  the  ribs  and  of  tlie  verte 
column,  however,  will  remain,  and  interfere  wiUi  the  expansion  and 
normal  functions  of  the  lungs  and  heart.  In  r^ard  to  the  lung 
appears  that  in  many  cases  they  do  not  find  sufficient  space  to  exp 
As  far  as  the  heart  is  concerned,  it  touches  the  flattened,  no  lo 
elliptic,  chest-wall  over  a  larger  surface,  and  is  very  apt  to  give  ris 
the  suspicion  of  enlargement  in  consequence  of  extended  duln^s  on 
cussion.  The  rachitic  pelvis  is  well  knovn  to  the  obstetrician  foi 
difficulties  it  gives  rise  to  during  parturition. 

Thus,  the  prognosis  would,  as  a  general  thing,  be  sufficiently  favo 
if  it  were  not  for  the  number  oi  complications  or  severe  svmpl 
The  chronic  catarrh  of  the  lungs  accompanying  rachitis,  the  enlarge 
of  the  tracheal  and  bronchial  glands  ana  the  lymphatic  glands  in  gci 
are  apt  to  lead  to  inflammatory  disease  of  the  lungs,  which,  after  hi 
returned  several  times,  leads  to  infiltration  of  the  lungs  with  ca 
deposits,  and  not  infrequently  results  in  phthisis.  The  nei*vous  i 
toms  accompanying  craniotabes  may  prove  very  dangerous.  Spas 
the  larynx  and  laryngismus  stridulus  may  prove  fatal  in  a  single  i 
by  suffocation,  or  general  convulsion  may  set  in  during  an  atti 
laryngismus  or  without  it,  in  which  the  child  may  perish.  Th( 
the  prognosis  in  every  case  of  laryngismus  and  in  every  case  of  c 
tabes  has  to  be  very  guarded.  It  is  my  rule  to  wait  from  six  tc 
weeks  before  giving  expression  to  a  decided  prognosis,  because  • 
that  time  medicinal  and  dietetic  treatment  will  probably  have  resu 
such  an  improvement  of  the  symptoms  and  condition  as  to  rem 
prognosis  more  favorable.  Under  no  circumstances,  however,  ou 
to  lose  sight  of  the  fact  that,  though  rachitis  may  disappear,  the 
leading  to  it  may  still  linger  on.  Defective  nutrition,  diseases 
lungs,  and  intestinal  affections  which  gave  rise  to  or  accompanied 
will  complicate  the  prognosis,  though  rachitis  itself,  as  far  as  th 
were  concerned,  be  no  longer  in  existence. 

Treatment. — ^To  meet  the  cause  of  a  disease  by  preventive  n 
is  the  main  object  and  duty  of  the  physician.     He  thus  either  ot 
malady  or  relieves  and  shortens  it.     Now,  if  the  original  dispo 
rachitis,  as  has  been  suggested,  is  to  be  looked  for  in  early  intra 
life,  when  the  blood-vessels  begin  to  form  and  to  develop,  we  kn< 
treatment  directed  to  the  pregnant  woman  or  uterus  which  prom 
favorable  result.     But  the  more  we  recognize  an  anatomical  caiu 
chronic  disorder,  the  more  we  can  appreciate  the  influence  upon 
of  previous  rachitis  in  the  mother,  and  are  justified  in  empliasi 
newssity  on  the  part  of  the  woman  to  be  healthy  when  she  gets 
an<l  to  remain  so  while  she  is  pregnant.     After  the  child    is 
most  frequent  cause  of  rachitis  is  found  within  the  diet  or  the 
of  the  patient.     To  attend  to  the  former  is  in  almost   every 
equal  to  preventing  disorders  of  the  latter ;  for  most  of  the 
disturbances  during  infancy  and  childhood  are  the  direct  con 
of  errors  in  diet.     It  is,  however,  inipossible  to  write  an  essay 
diet  in  connection  with  our  subject.     1  have  elaborated  the  subj 
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Infant  Did  (2d  ed.  1876),  in  the  first  volume  of  Buck's  Hijgieney  and 
of  C.  Gterhardt's  Handbwh  d.  Kinderk.  (2d  ed.  1882).  Still,  the  im- 
iwrtance  of  the  subject  requires  tliat  some  points  should  be  given,  be 
they  ever  so  aphoristic. 

The  best  food  for  an  infant,  under  ordinary  circumstances,  is  the  milk 
of  its  mother.      The  best  substitute  for  the  mother  is  a  wet-nurse. 
Woman's  milk  ought  not  to  be  dispensed  with  when  there  is  the  slight- 
est opportunity  to  obtain  it,  particularly  when  the  family  history  is  not 
good  and  nutritive  disorders  are  known  to  exist,  or  to  have  existed,  in 
any  of  its  members.     When  it  cannot  be  had,  artificial  food  must  take 
its  place,  and  it  is  in  the  selection  of  it  where  most  mistakes  are  con- 
stantly made.    This  much  is  certain,  that  without  animal's  milk  no  infant 
can  or  ought  to  be  brought  up;  as  ass's  milk  can  be  had  only  exception-' 
ally,  and  dog's  milk,  which  has  been  said  to  cure  rachitis,  is  still  less 
available,  the  milk  of  either  goat  or  cow  must  be  utilized.     The  former 
ought  not  to  be  selected  if  the  latter  is  within  reach,  mainly  for  the  rea- 
son that  it  contains,  besides  other  objectionable  features  which  it  possesses 
in  conunon  with  cow's  milk,  an  enormous  percentage  of  fat.    Cow's  milk 
differs  in  this  from  woman's  milk,  that  it  contains  more  fat,  more  casein, 
more  potassium,  and  less  sugar  than  the  latter,  and  that  its  very  casein  is 
not  only  different  in  quantity,  but  also  in  chemical  properties.    Even  tlie 
reaction  of  the  two  milks  is  not  the  same,  woman's  milk  being  always 
alkaline,  cow's  milk  oflen  either  neutral  or  amphoteric,  and  liable  to  acid- 
ulate within  a  short  time.     Thus,  the  dilution  of  cow's  milk  with  water 
alone  yields  no  equivalent  at  all  of  woman's  milk,  though  the  dilution 
be  laige  enough  to  reduce  the  amount  of  casein  in  the  mixture  to  the 
requisite  percentage  of  one,  and  one  only,  in  a  hundred.     The  addition 
of  su^ar  (loaf-sugar)  and  of  table-salt,  and  sometimes  alkali  (bicarbonate 
of  sodium  or  lime-water,  according  to  special  circumstances),  is  the  least 
that  can  be  insisted  upon.     Besides,  the  cow's  milk  must  be  boiled  to 
prevent  its  turning  sour  too  rapidly,  and  this  process  may  be  repeated  to 
advantage  several  times  in  the  course  of  the  day.    Instead  of  water,  some 
glutinous  substance  must  be  used  for  the  purpose  of  diluting  cow's  milk. 
As  its  casein  coagulates  in  hard,  bulky  curds,  while  woman  s  milk  coag- 
ulates in  small  and  soft  flakes,  some  substance  ought  to  be  selected  which 
keeps  its  casein  in  suspension  and  prevents  it  from  curdling  in  firm  and 
large  masses.     Such  substances  are  gum-arabic,  ^latin,  and  the  fari- 
naeea.   Of  the  latter,  all  such  must  be  avoided  whicn  contain  a  large  per- 
centage of  amylum.    The  younger  the  baby,  the  less  is  it  in  a  fit  condition 
to  digest  starch ;  thus  arrowroot,  rice,  and  potatoes  ought  to  be  shunned. 
The  very  best  of  all  farinacea  to  be  used  in  diluting  coVs  milk  are  barley 
and  oatmeal.     A  thin  decoction  of  either  contains  a  great  deal  of  both 
nutritious  and  glutinotis  elements,  the  former  to  be  employed  under  ordi- 
nary circumstances,  the  latter  to  take  its  place  where  there  is,  on  the  part 
of  the  baby,  an  unusual  tendency  to  constipation.     The  decoction  may 
be  made  of  from  one  to  three  teaspoonfuls  oi  either  in  a  pint  of  water ; 
boil  with  a  little  salt,  and  stir,  from  twelve  to  twenty  minutes,  and  strain 
through  a  coarse  cloth.     It  ought  to  be  thin  and  transparent.    Then  mix 
with  ooVs  milk  in  different  proportions  according  to  the  age  of  the  baby. 
Four  parts  of  the  decoction,  quite  thin,  and  one  of  milk  (always  with 
loaf-sugar),  for  a  newly-born,  equal  parts  for  an  infant  of  six  months, 
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and  gradual  changes  between  these  two  periods,  will  be  found  satisfactory. 
Whenever  there  is  a  prevalence  of  curd  in  the  passage  the  percentage  in 
the  food  of  cow's  milk  must  be  reduced,  and  now  and  then  such  medi- 
cmal  correctives  resorted  to  as  will  improve  a  disturbed  digestion.    Caw 
ought  to  be  taken  lest  for  the  newly-born  or  quite  young  the  preparations 
of  barley  offered  for  sale  contain  too  much  starch.    The  whiter  they  are, 
the  more  unfit  for  the  use  of  the  very  young,  for  the  centre  of  the  grain 
contains  the  white  and  soft  araylum  in  preference  to  the  nitrogenous  sub- 
stances which  are  found  near  the  husk.     Thus,  it  is  safest  to  grind,  on 
one's  own  coffee-grinder,  the  whole  barley,  but  little  depriv^  of  its 
husk,  and  thus  secure  the  most  nutritious  part  of  the  grain,  whicli  is 
thrown  out  by  the  manufacturer  of  the  ornamental  and  tidy  packages 
offered  for  sale.     But  very  few  cases  will  ever  occur  in  which  the  mix- 
tures I  recommend  will  not  be  tolerated.     In  a  few  of  them,  in  very 
young  infants,  the  composition  recommended  by  Meigs*  has  proved  suc- 
cessful.    It  consists  of  three  parts  of  a  solution  of  milk-sugar  (Sxvij  J  in 
Oj  of  water),  two  parts  of  cream,  two  of  lime-water,  and  one  part  oi 
milk.     For  each  feeding  he  recommends  three  tablespoonfuls  of  th 
sugar  solution,  two  of  lime-water,  two  of  cream,  and  one  of  milk :  mi 
and  warm.     The  baby  may  take  all  of  it,  or  one-half,  or  three-fourth 
The  recommendations  given  above  are  based  on  a  long  experience,  ai 
the  simplicity,  cheapness,  and  facility  of  preparation  of  the  articles.    T 
substitutes  offered  for  sale  under  the  title  of  infant  foods  are  in  p; 
worthless,  all  of  them  expensive  when  compared  with  the  simple  artic 
recommended  by  me,  and  not  recognizable  as  to  their  uniformity  s 
compounds.     But  no  matter  how  appropriate  my  mixture  may  be,  i 
always  for  the  young  infant  to  be  considered  as  a  makeshift.     It  is  t< 
used  as  a  representative  of  mother's  milk  only  when  this  cannot  be  ^ 
Therefore  it  is  better  to  alternate  with  breast-milk  when  this  is  seci 
in  but  an  insufflcient  quantity.     Some  good  breast-milk  is  better 
none  at  all ;  but  with  this  proviso,  that  it  w  ffood.    There  are  some  t 
either  too  watery  or  too  dense  and  white.    The  former  will  produce 
rhoea,  the  latter  hard  and  dense  curd.     The  former  may  be  improve 
feeding  and  strengthening  an  ansemic  and  overworked    mother 
latter,  by  giving  the  baby,  before  each  nursing,  a  tablespoonful 
mixture  of  barley-water  and  lime-water,  or,  when  it  produces  coi 
tion,  lime-water  and  thoroughly  sweetened  oatmeal-water.     The  cj 
which  breast-milk,  such  as  can  be  had,  is  not  digested  by  the  inf 
rare,  but  they  will  occur.     In  them  the  proper  substitute  v^ill 
better  result  than  mother's  milk ;  for  mother's  milk  will  not  al\ 
a  boon,  and  must  then  be  dispensed  w^ith.     Particularly  is  this  i 
it  is  too  old.     Weaning  ought  to  take  place  when  the  first   g;rou 
first  two  groups  of  teeth  have  made  their  appearance.      After  tl 
mother's  milk  is  no  longer  the  proper  food,  and  instead   of  pr 
indigestion  and  sickness  it  is  a  frequent  cause  of  them   and.  of 
Instead  of  muscle,  it  will  then  give  fat,  and  the  large  fontanel 
head,  the  paleness  of  the  rotund  cheeks,  the  flabbiness  of  the 
men  and  thighs,  will  tell  the  story  of  rachitical  disease  slowly  e 
by  the  persistent  employment  of  an  improper  article  of  food. 
insist  too  often  on  this,  that  rachitis  may  develop  witli  increasii  i 
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and  that  the  use  of  the  scales  alone  is  no  means  of  ascertaining  the 
healthy  comlition  of  a  baby.  As  much  harm,  therefore,  can  be  done 
by  weaning  too  late  as  by  so  doing  too  early  or  too  abruptly. 

At  that  early  age  we  treat  of  here,  digestive  disorders  are  more  fre- 
quently the  results  of  improper  diet  than  of  a  primary  gastric  disturb- 
ance. But  when  the  latter  is  once  established  it  furnishes  its  own  indi- 
cations. A  frequent  occurrence,  together  with  a  general  gastric  catarrh, 
is  the  presence  of  fat  acids  in  the  stomach,  such  as  an  improper  amount 
of  lactic,  acetic,  butyric,  etc.  acids.  Before  digestion  can  be  anything 
like  normal  they  must  be  neutralized.  For  that  purpose  calcined  magnci- 
sia,  carbonate  and  bicarbonate  of  sodium,  prepar^  chalk,  and  lime-watiT 
have  been  found  udeful.  The  latter,  as  it  contains  but  a  trifle  of  lime, 
in  order  to  neutralize  must  be  given  in  larger  doses  than  is  usually  done; 
a  tablespoonful  contains  but  a  quarter  of  a  grain  of  lime.  And  all  of 
the  alkalies  must  not  be  given  m  the  food  only,  but  also  between  meals. 
For  when  given  in  the  former  way  alone  it  neutralizes  the  abnormal  and 
injurious  acids,  together  with  the  normal  digestive  secretion,  the  lactic 
and  muriatic.  Not  infrequently,  when  the  infants  have  suffered  for 
some  time,  general  ansBmia  will  set  in,  and  result  in  diminishing  the 
normal  secretions  of  the  mucous  membranes  (and  glands).  In  those 
cases  which  do  not  produce  their  own  gastric  juice  in  sufficient  quantity 
or  quality  pepsin  and  muriatic  acid  may  be  given  to  advantage.  In  these 
cases  the  plan  suggested  by  me  is  particularly  favorable — viz.  to  add  a 
iair  amount  of  chloride  of  sodium  Tone-half  to  one  drachm  daily)  to  the 
infant's  food.  Also  that  of  I.  Ruaisch  referred  to  by  me  previously,* 
who  mixes  one  part  of  dilute  muriatic  acid  with  two  hundred  and  fifty 
of  water  and  five  hundred  of  milk,  and  then  boils  (one-half  teaspoonful 
of  dil.  mur.  acid,  one  pint  of  water,  one  quart  of  milk).  Again,  there 
are  the  cases  in  which  wine  and  the  bitter  tinctures,  which  are  known  to 
increase  the  secretion  of  gastric  juice,  render  valuable  service.  The 
addition  of  bismuth  to  any  of  the  proposed  pkins  is  quite  welcome.  As 
a  disinfectant  and  a  mild  cover  on  sore  and  eroded  mucous  membranes  it 
ha«  an  equally  good  effect. 

Under  the  head  of  roborants  we  subsume  sudi  substances,  either  diet- 
etic or  remedial,  which  are  known  or  believed  to  add  to  the  ingredients 
of  the  organism  in  a  form  not  requiring  a  great  deal  of  change.  Rachit- 
ical  infants  require  them  at  an  early  period.  Meat-soups,  mainly  of 
beef,  and  of  mutton  in  complications  with  diarrhoea,  ought  to  be  given 
at  once  when  the  diagnosis  of  rachitis  becomes  clear  or  probable.  Any 
mode  of  ])reparation  will  prove  beneficial ;  the  best  way,  however,  is  to 
utilize  the  method  used  by  Liebig  in  making  what  he  called  beef-tea. 
A  quarter  of  a  pound  of  beef  or  more,  tender  and  lean,  cut  up  finely,  is 
mixed  with  a  cup  or  a  tumbler  of  water  and  from  five  to  seven  drops  of 
dilute  muriatic  acid.  Allow  it  to  stand  two  hours  and  macerate,  while 
stirring  up  now  and  then.  This  beef-tea  can  be  much  improvecl  upon 
l>y  boiliug  it  a  few  minutes.  It  may  be  given  by  itself  or  mixed  with 
sweetened  and  salted  barley-water  or  the  usual  mess  of  barley-water  and 
niilk  which  the  infant  has  been  taking  before.  Older  infants,  partic- 
^'^rly  those  suffering  from  diarrhoea,  take  a  teaspoonful  of  raw  b<^f,  cut 
^^7  fine,  several  times  a  day.     It  ought  not  to  be  forgotten,  however, 
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that  the  danger  of  developing  tsenia  medlo-canellata  from  eating  raw 
beef  is  rather  great.  Peptonized  beef  preparations  are  valuable  in 
urgent  cases. 

Iron  must  not  be  given  during  any  attack  of  catarrhal  or  inflammatory 
fever.     The  carl)onate  (cum  sacdiaro)  combines  very  well  with  bismuth; 
a  grain  three  times  a  day,  or  less,  will  answer  well.    The  citrate  of 
iron  and  quinine  (a  few  grains  daily)  can  be  given  a  long  time  in  suc- 
cession.    The  syrup  of  the  iodide  of  iron  (three  times  a  day  as  many 
drops  as  the  baby  has  months  up  to  eight  or  ten),  in  sweetened  water  or 
in  sherry  or  malaga,  or  in  cod-liver  oil,  acts  very  favorably  when  the  case 
is,  as  so  frequently,  complicated  with  glandular  swelling. 

Cod-liver  oil,  one-half  to  one  teasix)onfiil  or  more,  three  times  a  day,  is 
a  trusted  roborant  in  rachitis,  and  will  remain  so.  Animal  oils  are  so 
much  more  homogeneous  to  the  animal  mucous  membrane  than  vegetable 
oil  that  they  have  but  little  of  the  purgative  effect  observed  when  the 
latter  are  given.  The  former  are  readily  absorbed,  and  thus  permit  tb 
nitrogenous  ingcsta  to  remain  in  store  for  the  formation  of  new  tissue 
but  still  affect  the  intestinal  canal  sufficiently  to  counteract  constipatioi 
As  the  latter  is  an  early  symptom  in  a  peculiarly  dangerous  form  o 
rachitis,  cod-liver  oil  ought  to  be  given  in  time  (in  craniotabes).  Dia 
rhoea  is  but  seldom  produced  by  it ;  if  so,  the  adaition  of  a  grain  or  t\ 
of  bismuth  or  a  few  doses  of  phosphate  of  lime  (one  to  four  grains  eac 
daily,  may  suffice  to  render  the  movements  more  normal.  There  i 
but  few  cases  which  will  not  tolerate  cod-liver  oil  at  all.  The  pure  o 
liver  oil — ^no  mixtures,  no  emulsions— ought  to  be  given ;  the  large  qu 
titles  of  lime  added  to  it  in  the  nostrums  of  the  wholesale  apotheca 
embarrass  digestion  and  bring  on  distressing  cases  of  constipation.  Tl 
mixtures  have  been  prepared  and  are  eulogized  on  the  plea  of  their 
nishing  to  the  bones  the  wanting  phosphate  of  lime.  The  bones,  1 
ever,  as  we  have  seen  before,  are  not  grateful  enough  to  accept  the  se: 
offered.  But  only  a  certain  amount  of  phosphate  of  lime  is  usefi 
rachitis  and  in  digestive  disturbances.  In  small  doses  it  neutralizes 
like  other  alkalies ;  its  phosphoric  acid  combines  with  sodium  very  e 
and  gives  rise  to  the  formation  of  glyco-phosphoric  acid,  which  is  oi 
great  importance  in  the  digestive  qualities  of  the  upper  portion  < 
small  intestines. 

Plain  malt  extracts  will  be  well  tolerated  by  some  older  children, 
reparations  which  are  mixed  with  a  goodly  part  of  the  pharnia 
y  generous  manufacturers  are  to  be  condemned. 

Craniotal)es  requires  some  special  care  in  regard  to  the  head 
pillow  ought  to  be  soft,  but  not  hot ;  no  feather  pillow  is  pei 
The  copious  perspiration  of  the  scalp  requires  that  it  should  be  kc 
the  perspiration  wiped  off  frequently  to  avoid  its  condensing  int 
and  the  flattening  side  of  the  head  may  be  imbedded  in  a  pillow 
corresponding  depression.  Copious  perspiration  indicates  the 
washing  with  vinc^r  and  water  (1 :  5-6).  The  muscular  del>il 
mands  great  caution.  The  baby  must  not  be  carried  on  tlie  arn 
a  pillow  which  supports  both  back  and  head,  or  in  a  little  carri: 
sitting  must  be  allowed  until  the  back  will  no  longer  bend  to  ai 
degree.  No  walking  must  be  encouraged  at  any  time.  The  pat 
walk  when  their  time  has  come.     The  bones  are  so  fragile  tliat 
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is  needed  sometimes  not  to  fracture  or  to  infract  them  and  to  avoid  peri- 
osteal jiain  in  lifting.  The  skin  must  undergo  some  training  by  gradually 
accustoming  the  little  patient  to  cool  water.  It  can  be  readily,  but  grad- 
ually, reduced  to  70^  for  a  bath  at  any  season.  The  addition  of  rock- 
or  table-salt  to  the  bath  is  a  welcome  stimulant.  And  fresh  air  ought  to 
be  granted  freely. 

Laryngismus  stridulus  shares  the  indications  for  treatment  fiirnished 
by  craniotabes.  The  general  treatment  remains  the  same.  Prominent 
6ym])toms  and  complications  ought  to  be  treated  besides;  constipation 
requires  the  more  attention  the  more  convulsive  attacks  of  any  descrip- 
tion may  arise  from  reflex  action.  The  general  nervous  irritability  may  be 
relievecf  by  bromide  of  potassium,  sodium,  or  ammonium.  One  gramme 
daily  (15  grains)  of  either,  in  three  doses,  is  well  tolerated  for  a  long 
period.  When  there  are  symptoms  of  an  imminent  convulsion,  or  to 
soothe  the  oonvuLsibiJity  which  may  break  out  any  moment,  chloral 
hydrate,  eight  or  ten  grains  in  from  one  hour  to  four  hours,  tAvo  grains 
in  a  dose,  will  be  convenient.  .  If  the  stomach  refuses  or  is  to  be  spared, 
from  four  to  eight  grains  may  be  given  in  an  enema  of  warm  water.  A 
severe  attack  of  convulsions  ought  to  be  checked  with  inhalations  of 
chloroform.  When  a  warm  batn  is  to  be  had,  care  should  be  taken  tliat 
the  child  be  not  tossed  about.  Hold  the  baby  in  a  small  sheet  or  a  large 
napkin,  and  immerge  it  thus  into  the  water,  raising  the  head  and  cool- 
ing it  with  cold  cloths  or  an  ice-bag.  Genuine  attacks  of  laryngismus 
with  well-developed  stages — ^the  first  paralytic,  the  second  spasmodic — 
give  but  little  time  for  any  treatment.  The  proposition  to  apply  the 
electrical  current  is  well  meant,  but  the  attack  has  passed  by,  or  termi- 
nated iatally,  or  resulted  in  a  general  convulsion,  before  the  apparatus 
can  possibly  be  in  operation.  I  can  imagine,  however,  that  a  Leyden 
flask  kept  ready  might  be  used  to  advantage  during  the  stage  of  apnoea 
for  the  purpose  of  bringing  on  inspiration.  Sprinkling  with  cold  water, 
beating  with  a  wet  towel,  shaking  by  the  shoulders,  may  certainly  con- 
tribute to  awake  respiratory  movements.  The  advice  to  wait  quietly 
until  the  attack  has  passed  by  is  more  easily  given  than  carried  out. 
Marshall  Hall's  direction  to  perform  tracheotomy  will,  I  hope,  soon  be 
forgotten. 

Nothing  is  more  gratefully  appreciated  by  the  little  patients  than  air. 
May  it  never  be  forgotten  that  night-air  is  better  than  foul  air,  and  that 
fumaoe-air  means  air  greatly  modified  by  injurious  additions.  More  than 
twenty  years  ago  I  was  in  occasional  attendance  upon  a  male  baby — now 
a  medical  man  of  some  promise — ^with  craniotabes  and  a  number  of 
general  convulsions.  No  treatment  would  remove,  or  even  relieve,  the 
attacks,  until,  without  the  physician's  advice,  the  father  took  the  baby 
uito  the  street  in  the  hardest  winter  weather.  After  the  first  long  absence 
from  his  furnace  the  baby  was  well  of  his  convulsions,  and  the  physi- 
cians profited  by  their  involuntary  experience. 

In  the  same  way  that  salt-bathing  is  beneficial,  so  is  sea-air.  A  sum- 
mer at  the  seaside  is  a  great  blessing  to  rachitical  children.  Sea-baths 
have  been  arranged  for  them  in  France  (Berx-sur-mer),  in  Italy  (San 
Uario  di  Ner\n,  V  iarreggio,  Livomo,  Volti,  Fano),  in  England  (Mar- 
gate), in  Germany  (Grerman  Sea,  by  Prof.  Beneke),  and  for  some  little  time 
past  in  the  neighborhood  of  our  O'svn  large  cities. 
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Complications  command  great  attention  in  rachitis^  particularly  whore 
tliere  is  danger  from  the  affection  of  the  nerve-centres,  for  tlie  slightest 
irritation  in  some  distant  part  of  tlie  body  may  give  rise  to  an  outbreak. 
Thus,  in  craniotabes  it  is  desirable  to  watch  even  the  gums.   Not  sharmg 
the  etiological  superstition  which  attributes  so  many  diseases  of  infancy 
to  dentition,  I  still  know  that  a  slight  irritation  of  the  gums  may  suffice 
to  exhaust  the  slim  resisting  power  of  the  infant.    If  there  be  local 
swelling  and  congestion  of  the  gums  over  a  growing  tooth,  it  may  become 
necessary,  or  at  least  advisable,  to  lance.     An  otitis  which  under  ordinary 
(circumstances  would  give  rise  to  no  symptoms  at  all  besides  some  incon- 
venience or  slight  pain  will  prove  the  source  of  great  danger  in  a  rachit- 
ical  (craniotabic)  infant.      The  chronic  bronchial  catarrh  and  frequent 
broncho-pneumonia  of  such  patients  require  early  attention,  for  they  and 
the  neighboring  lymphatic  glands  stand  too  much  in  the  relation  of  j 
vicious  circle  of  cause  and  effect. 

Eachitical  constipation,  depending  on  incomj>ctency  of  the  iutcstinj 
muscle,  must  not  be  treated  with  purgative  medicines.  Now  and  then,  whc 
a  great  deal  of  abnormal  acid  is  formed  in  the  stomach,  calcined  maguesi 
a  grain  or  two  given  before  each  meal,  will  control  that  disorder  and 
the  same  time  keep  the  bowels  open.     But,  as  a  rule,  every  purgati 
after  it  lias  taken  effect  will  leave  the  intestinal  muscular  layer  less  tit 
to  perform  its  functions  than  before.     Its  place  may  be  taken  by  a  dt 
enema  of  tepid  water.     Further  indications  are — such  a  change  in 
food  as  will  contribute  to  keep  the  bowels  moist  and  slippery,  but  p 
cipally  such  a  modification  of  food  and  such  medical  treatment  as 
known  to  prove  beneficial  when  all  the  symptoms  of  rachitis  are  \ 
developed.     When  the  cause  of  the  infant's  rachitis  can  be  traced 
to  the  mother  or  to  an  insufficient  quality  of  her  milk,  she  must 
way  to  a  wet-nurse,  or  the  nurse  must  be  changed  for  similar  rei 
When  neither  mother  nor  wet-nurse  prove  competent,  or  either  \>c 
gerous,  artificial  food  will  take  their  place  to  advantage  in  the  mai 
have  stated  above.     Beef-soup  or  beef-pe])toue  is  to  be  added  to  the 
food  daily.     Of  the  two  best  farinacea,  barley-  and  oat-meal,  the  h 
preferable  as  an  addition  to  cow's  milk,  because  of  its  greatly  It 
effect.     The  percentage  of  cow's  milk  in  the  food  ought  to  be  nioi 
fully  watched  than  in  other  conditions.     Pure  cow's  milk  or  cow 
mixed  with  water  only  is  borne  worse  in  no  other  condition, 
drachm  or  more  of  table-salt  and  a  few  drachms  of  sug:ir  ono;! 
added  to  the  daily  mess.     The  general  indications  require  tlie  adn 
tion  of  iron,  which  has  no  constipating  effect  in  this  ailment. 
larly  is  that  the  case  with  the  iodide  of  iron.     Cod-liver  oil,  in  tli 
teaspoonful  or  teaspoonful  doses  daily,  acts  very  satisfactorily  bo 
general  rachitical  and  for  its  local  effect  on  the  mucous  membraiw 
and  then  massage,  repeated  many  times  a  day  a  few  minutes  € 
practised  with  the  palm  of  the  hand  only,  or  gentle  friction,  >v\t 
or  oiled  hand,  of  the  abdominal  surface,  will  prove  effective  ir 
about  peristalsis  and  strengthening  the  intestinal  muscle.       An 
case  may  also  require  two  daily  doses  of  one  one-hundred-and-fif^ 
one-hundred-and-twentieth  of  a  grain  of  strychnia  for  the  san 
or  such  other  improvements  on  the  above  detailed  plan  as  the 
of  the  attending  physician  may  direct.     At  all  events,  the   d    i 
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any  case,  and  the  appreciation  of  tlie  cause  of  any  ailment,  are,  to  a  well- 
balanced  and  educated  niiud,  of  infinitely  greater  value  than  any  number 
of  specified  rules  and  prescrii)tions.^ 

It  is  not  impossible  that  phosphonis,  in  substance,  not  in  any  of  its 
compounds,  may  prove  of  great  utility  in  the  treatment  of  rachitis. 
Minimal  doses  of  pliosphorus  render  the  newly-formed  tissue   at  the 
ix)ints  of  apposition  of  the  bones  more  oomi>act  in  a  very  brief  time. 
The  new   formation   of   blood-vessels    in   the  osteogenous  tissue  gets 
retarded  by  it.     Larger  doses  of  phosphorus,  however,  increase  vascular- 
ization, and  osseous  tissue  is  either  less  rapidly  formed  or  even  softened. 
When  the  doses  are  still  larger,  vascularization  and  softening  may  rise  to 
such  a  point  as  to  separate  the  epiphysis  from  the  diaphysis.     Thus  the 
administration  of  the  drug  results  in  an  irritation  which,  according  to  the 
(loses  employed,  may  give  rise  either  to  normal  con<lonsation  or  to  inflam- 
matory disintegration.     This  exi)erience,  arrived  at  by  Weguer  in  a  great 
many  experiments  made  on  animals,  Kassowitz  has  confirmed.     For  its 
therapeutic  effect  he  tried  phosphorus  in  560  cases  of  rachitis.     Employ- 
ing doses  of  one-half  milligramme  (one  one-hundred-and-twentieth  of  a 
grain)  several  times  daily  Qess  will  suffice),  he  soon  found  the  skull  to 
become  harder,  the  fimtauel  smaller,  the  softening  of  the  bones  of  the 
thorax  and  extremities  to  disappear,  and   all  the  other  symptoms  of 
rachitis  to  improve.     This   result  was  obtained  thougli   no   particular 
diange  in  the  feeding  of  the  patients  was  resorted  to.     To  what  extent 
this  experience  will  be  verifiecf  by  others  we  shall  soon  learn.     My  o^vn 
is  already  sufficiently  extensive  to  base  upon  it  a  strong  recommendation 
of  the  plan  of  treatment  I  have  detailed.     My  therapeutical  results  in 
other  diseases  of  the  bones  also  encourage  me  to  believe  that  phosphorus 
will  aocomjilish  much  in  the  treatment  of  rachitis.     Ever  since  Wegner^s 
jmblications — viz.  these  thirteen  or  fourteen  years — I  have  utilized  phos- 
phorus in  cases  of  chronic  and  subacute  inflammations  of  the  bones, 
mainly  of  the  vertebral  column  and  the  ankle-joint  and  tarsus.     Afler 
having  taught  the  method  for  many  years  in  my  clinic  and  otherwise,  I 
made  a  brief  communication  on  the  subject  to  the  Medical  Society  of  the 
State  of  New  York.^    Since  that  time,  again,  I  hav^e  followed  the  same 
plan  in  many  cases  of  the  same  description,  and  feel  sure  that  the  prog- 
nosis in  this  serious  class  of  bone  diseases  has  become  more  favorable  and 
recovery  speedier.     Infants  of  a  year  or  more  were  given  a  dose  of  one- 
eightieth  or  ^e  one-hundredth  of  a  grain  of  phosphorus  daily.     One 
grain,  dissolved  in  an  ounce  of  oil  or  (»d-liver  oil,  is  a  convenient  mix- 
ture, four  or  six  drops  of  which  may  be  administered  daily  in  two  or 
three  doses. 

From  what  I  have  seen  of  phosphorus  in  bone  disease,  and  what  is  thus  far 
known  by  experience  in  rachitis,  it  appears  to  me  that  it  will  be  of  decided 
advantage  in  that  form  of  acute  rachitis  which  is  apt  to  destroy  rapidly 
with  the  syniptoms  of  acute  epiphysitis,  rapid  ])ulse,  diarrhoea,  rapid 
diminution  of^  strength,  and  scorbutic  gum.  In  the  few  cases  I  have 
seen  these  last  yeare  it  appeared  to  me  to  act  satisfactorily,  together  with 
immobilization  of  the  whole  body. 

Radiitical  cur\-atures  are  very  apt  to  become  less  marked  while  growth 
is  increasing  and  the  limbs  extending.     But  many  of  them  are  so  marked 

*  Ja«r.  O&i/rf/-^  Aug.,  1869.  *  Tram.,  1880. 
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that  they  remain  for  life.     Many  of  these  might  have  been  benefited  by 
timely  orthopsedic  interference.     That  the  application  of  Sayre's  jacket  is 
indicated  in  every  form  and  stage  of  spondylitis,  thougli  it  be  not  equally 
valuable  in  all  forms,  goes  without  saying ;  and  that  infractions  ought  to 
be  straightened  and  supported  by  splints  Avhen  observed  and  when  prac- 
ticable, is  self-evident.     But,  as  a  rule,  while  the  chronic  rachitical  pro- 
cess is  developing  in  the  long  bones  the  use  of  mechanical  apparatuses  is 
of  doubtful  merit ;  they  ought  not  to  be  resorted  to  before  the  healing 
has  at  least  commenced.     Nor  is  it  advisable  to  postpone  medianiciu 
interference  so  long  that  eburuation  of  the  bones  has  time  to  take  place. 
Surgical  operations  for  the  purpose  of  removing  the  curvature  are  of 
different  nature  according  to  the  different  types  to  be  treated.    Mere 
straightening  of  the  curvatures  is  indicated,  and  successful  with  children 
under  two  years.     Osteoklasy — ^that  is,  fracturing  of  the  curvature  whih 
the  periosteum  is  left  mtact — is  successful  in  children  of  three  (or  four 
aocoixling  to  Volkmann)  years.     The  fracture  does  not  injure  the  peri 
osteum,  and  is  always  transvei'se.     In  later  years  osteotomy  has  prove 
successful  to  an  almost  unexpected  degree,  and  is  one  of  the  happie 
achievements  of  modern  surgery. 

Partly  as  a  preventive,  partly  as  a  curative  measure,  Gamba  of  Tur 
and  Pini  of  Milan  |>oint  to  well-dii'ected  gymnastics  as  a  requisite  in  t 
treatment  of  rachitis.  For  older  children  they  liave  established  scho 
in  which  systematic  exercises  are  brought  to  bear  on  chronic  dcformiti< 
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Synoxyms. — French f  Soorbut;  Spanishy  Escorbuto;  Balian^  Scorbuto, 
are  the  various  terms  in  the  Romance  languages  used  to  designate  this 
disease,  derived  from  the  Middle-Latin  word  scorbutus,  which  is  evi- 
dently an  offspring  of  one  of  the  early  Grotho-Teutonic  dialects,  perhaps  of 
the  Low  German  word  Scharbunk,  Danish  Scorbuck,  or  the  Old  Dutch 
Scheurbuyck,  from   scheren,  to  separate  or  tear,  and  bunkj  the  belly. 
These  terms   originally  denoted   rupture  of  the  belly,  and  afterward 
scurvy,  or  scorvy,  as  it  is  found  in  the  English  dialect.     It  has  also 
been  traced  to  the  Sclavonic  word  scorb,  disease.      The  first  is  now 
believed  to  be  the  true  etymology. 

Definition. — Scurvy  is  an  acquired  condition  of  the  body  whose 
essential  feature  is  a  perversion  of  nutrition,  which  gradually  arises  from 
prolonged  employment  of  food  deficient  in  succulent  or  fresh  vegetable 
inatter,  and  progresses  uniformly  to  a  fatal  issue,  in  a  longer  or  shorter 
time,  if  the  oietetic  errors  remain  uncorrected.  This  condition  becomes 
i^ifest  by  a  change  in  the  complexion  to  a  dull  yellowish  or  earthy 
tint,  lassitude,  marked  decrease  in  the  muscular  power,  depression  of 
spirits  and  mental  hebetude,  breathlessness  on  the  slightest  exertion, 
Diinute  flecks  at  the  roots  of  tlie  hairs,  especially  those  of  the  legs ;  and, 
later,  hemorrhagic  efinsion  into  the  skin,  forming  blotches  and  spots  of 
^O'ing  sizes  and  aspects,  which  may  finally  slough  and  lead  to  oBstinate 
plceration  ;  sponginess  of  the  gums,  which  bleed  easily  and  break  down 
^to  a  detritus  that  impresses  a  malodorous  taint  upon  the  breath ; 
^liymotic  staining  of  mucous  and  serous  surfaces,  and,  in  advanced 
stages  of  the  disease,  effusions  of  bloody  serum  or  of  blood  into  the 
^vities  and  tissues  of  the  body. 

History. — Obscure  passages  in  certain  of  the  ancient  medical 
^ies  (Hippocrates,  Celsus)  and  historical  works  (Pliny,  Strabo)  have 
"^n  considered  as  descriptive  of  scurvy,  but  the  earliest  trustworthy 
■^unts  are  to  be  found  in  the  writings  of  the  thirteenth  century. 
Jacob  deVitry  describes  an  epidemic  which  occurred  among  the  troops 
0^  Count  Saarbrucken  besieging  Damietta  in  1218,  and  Sire  de  Joinville 
Mother  epidemic  among  the  troops  of  Louis  IX.  lyiuff  before  the  same 
">wn  in  1249.  On  both  occasions  the  sufferings  of  the  men  were  inex- 
pftissible  and  the  mortality  fearful.  The  disease  was  directly  traceable 
^  defective  supplies  of  fresh  vegetable  food,  aided  by  exix)sure  to  wet 
and  cold  weather,  fatigue,  and  mental  depression. 
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The  ulinost  total  neglect  of  horticulture  in  Europe  during  the  Middle 
Ages,  especially  in  its  more  sterile  nortliern  portions,  tlie  habitual  diet 
of  salteo,  smoked,  and  dried  flesh  and  fish,  and  the  prolonged  spells  of 
cold  and  damp  weather  of  this  region,  were  conditions  most  favorable  to 
the  development  of  scurvy,  and  these  regions  were  the  very  first  in  which 
its  devastating  effects  were  early  observed  and  recorded.    In  the  first 
half  of  the  fifteenth  century  it  prevailed  epidemically  in  the  north  of 
Europe  and  almost  everywhere  endemically,   more  especially  in  the 
countries  bordering  on  the  Baltic  and  North  Seas,  although  the  largest 
and  richest  cities  were  frequently  afflicted  in  the  severest  manner  in 
consequence  of  imperfect  food-supplies  and  the  wretched  sanitary  con- 
ditions under  which  the  inhabitants  lived  (Fabricius).    The  long  voyages 
and  imperfect  diet  of  crews  of  ships  furnished  a  large  quota  of  harrowing 
nautical  experiences  with  the  scurvy,  commencing  with  Vasco  da  Gama's 
voyage  to  India  in  1497,  and  running  up  to  1812.    In  this  interval  it 
was  all  but  universal  on  long  voyages,  both  on  single  ships  and  in  fleets, 
in  the  mercantile  marine  and  in  the  navy. 

In  1798,  through  the  better  insight  into  tlie  caases  of  the  disease 
and  especially  through  the  exertions  of  Dr.  James  Lind  in  amelior 
ating  the  dietary  of  British  sailors,  it  was  practically  stami^ed  out  of  th 
navy  or  restricted  to  isolated  occurrences.  The  influence  of  the  succa 
thus  achieved  was  not  lost  uix)n  the  navies  of  other  nations  nor  upon  tl 
growing  fleets  engaged  in  commerce,  as  the  disease  has  become  less  ai 
less  frequent,  constituting  at  present  but  a  very  trifling  proportion  of  t 
diseases  incident  to  seafaring  people.  This  remarkable  result  is 
part  attributable  to  the  fact  tliat  the  chief  maritime  nations  have  enad 
beneficent  laws  intended  to  compel  the  owners  and  masters  of  merch; 
vessels  to  observe  certain  sanitary  and  hygienic  measures  that  protect 
crews  from  scurvy.  The  number  of  cases  returned  in  the  English  n 
for  1881,  in  an  aggregate  of  52,487  cases  of  all  diseases,  was  4 ;  in 
Prussian  navy,  3  in  8659 ;  in  the  Austrian  navy,  27  in  8096  ;  in 
U.  S.  navy,  none  in  13,387.  Thus,  in  a  grand  total  of  all  disease 
the  chief  naval  services  of  the  world  of  82,629  there  were  only  34  \ 
of  scurvy — ^a  ratio  of  .41  per  1000.  In  the  mercantile  marine  62 
occurred  in  32,613  cases  of  all  diseaises,  of  which  43  were  on  the  P 
coast :  this  gives  a  rato  of  1.9  per  1000,  Altogether,  the  115,242 
produced  only  96  of  scurvy — a  ratio  of  .83  i)er  1000.  The  differc) 
favor  of  the  naval  over  the  marine  service  is  accounted  for  b 
greater  attention  j)aid  to  the  health  and  comfort  of  the  men  i 
former. 

The  U.  S.  steamer  Jeannette  spent  two  winters  in  the  Arctic  ' 
and  had  a  single  case  of  scurvy.  The  U.  S.  steamer  Rodge 
wrecked,  and  the  crew,  during  its  sojourn  of  six  months  auio 
Siberian  tribes,  suffered  severely. 

The  operations  of  armies  in  recent  times  have  not  fumislied.  tlie 
ful  mortality  which,  from  neglect  of  sanitary  precautions,  formerly 
them.     During  the  rebellion  of  1861-64,  out  of  807,000  cases  \\\< 
but  47,000  of  scurvy,  or  5.8  per  cent.,  with  a  death-rate  of  16    ] 
The  French  army*  of  103,770  men  during  the  Crimean    striii 
27,000  cases  of  scun-y,  or  26.0  per  cent.,  with  a  deatli-i^te   o^ 

^  Scriye,  R&aLion  MSdico-Chirurgiccde  de  la  Campagne  de  r  Orient,  Parisy 


ETIOLOGY.  169 

cent.  In  the  Bulgarian  campaign  of  1877-78,  in  an  army  of  300,000 
strong,  there  were,  according  to  Pirigoff,*  87,989  cases  of  disease,  of 
which  4234,  or  4.8  per  cent.,  were  frankly-expressed  cases  of  scurvy. 
This  gave  a  proportion  of  only  1.4  per  cent,  of  the  entire  force — ^a  result 
entirely  due  to  the  maintenance,  both  before  and  during  the  war,  of  a 
high  standard  of  health. 

Etiology. — Perhaps  no  disease  has  furnished  a  more  fertile  field  for 
etiological  conjectures  than  scurvy.  The  father  of  medicine  ranked  the 
disease  in  one  place  among  those  presenting  enlarged  spleens,  and  in 
another  with  the  twisted  bowels.  He  recognized  a  putrescence  of  the 
Immors  as  the  underlying  factor — ^a  theory  that  held  sway  until  the 
bc^ning  of  the  nineteenth  century.  The  disease  attracted  wide  atten- 
tion in  the  seventeenth  and  eighteenth  centuries  from  its  frequent  epi- 
demic and  endemic  occurrence  in  various  parts  of  the  north  of  Europe, 
and  was  believed  to  be  restricted  to  cold  and  particularly  wet  districts — ^a 
view  that  has  been  long  since  abandoned  with  a  better  knowledge  of  its 
habitats.  It  has  been  encountered  alike  in  high  latitudes  noiih  and 
south,  amidst  sterile  wastes  covered  with  eternal  snows  and  ice,  in  the 
temperate  zones  and  in  the  burning  plains  of  the  equatorial  regions  of 
America  and  Africa. 

Sex  has  no  predisposing  influence,  and  the  fact  that  more  males  than 
females  are  afiected  during  an  epidemic  simply  indicates  that  the  former 
are  more  exposed  to  the  ordinary  determining  causes.  During  the  siege 
of  Paris,  according  to  the  tables  of  Jjasdgue  and  Legroux,  there  was  a 
very  large  excess  of  male  cases,  and  Hayem's  figures  snow  only  6  women 
in  26  cases. 

Scurvy  has  been  observed  at  all  ages  from  infancy  to  advanced  periods 
of  life ;  it  is  believed  by  certain  writers  that  adolescence  is  less  predis- 
posed than  adult  age. 

The  epidemic  feature  of  the  disease  led  many  to  the  opinion  that  it 
WS15  contagious — a  view  that  retained  its  hold  for  many  years.  It  was 
also  considered  to  be  of  a  miasmatic  character,  which,  with  the  previous 
feature,  seemed  to  assimilate  it  in  nature  with  typhus  fever  and  other 
diseases  of  the  miasmatic  contagious  group.  This  view  had  a  vigorous 
advocate  in  Villemin,  who  in  1874  read  a  lengthy  paper  before  the 
Royal  Academy  of  Medicine  in  its  support.  His  arguments  were  spe^ 
cioas,  inconclusive,  and  inaccurate,  the  weight  both  of  facts  and  author- 
ity being  decisively  against  his  view.  Its  occurrence  among  members 
of  the  same  family  led  a  few  to  regard  it  as  hereditary,  and  it  was  thought 
to  be  transmissible  from  the  mother  to  the  recently-born  as  well  as  to 
nursing  infants.  The  depressing  influence  of  certain  emotions,  fear, 
anxiety,  and  nostalgia,  upon  the  functions  of  nutrition  has,  as  might 
have  been  antici])ated,  been  noted  as  contributing  indirectly  to  the  mani- 
festation of  epidemics  of  scurvy  in  the  presence  of  the  essential  deter- 
mining dietetic  causes. 

Scurvy  cannot  be  regarded,  as  Lh^ridon-Cremome*  has  ai^ued,  as  the 
last  term  of  nostalgia,  the  other  alleged  causes  being  secondary ;  nor  as  the 
immediate  result  of  mental  depression,  as  Gueit*  believed  from  his  ex|)eri- 
enoe  m  the  ship  Henry  IV.  during  his  service  on  the  blockade  in  the  Black 

'  Krieg  Samiats-  Wesen,  Leipzig,  1882.  •  Th^  de  Paris. 

*  Tkhe  de  M(mtpeUUr,  1858. 
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Sea  ID  1858^  because  the  disease  first  invaded  those  laborin?  under  nostalgia. 
Tlie  currency  of  such  opinions  may  be  readUy  explained  by  the  fact  that 
ordinarily  depressing  mental  influences  occur  under  the  same  conditions 
as  those  associated  with  scurvy — viz,  during  sieges,  after  defeat,  in  pris- 
ons^ and  in  workhouses ;  and,  further,  the  mental  phenomena  ordinarily 
occur  as  prodromes  of  the  disease  long  before  the  pathognomonic  phe- 
nomena present  themselves.     Out  of  these  facts  grew  the  mistake  of 
regarding  the  mental  change  as  causative  instead  of  consecutive.  Murray 
went  farther  and  regarded  mental  despondency  as  at  once  cause  and  effect, 
and  long  ago  scurvy  was  compared  to  hypochondriacal  diseases.^    It  may 
be  concluded  from  the  recorded  epidemics  that  no  degree  of  mental  exhil- 
aration could  ward  off  the  disease  in  presence  of  the  determining  causes 
nor  any  degree  of  mental  despondency  induce  it  with  proper  alimen 
tation. 

The  various  qualities  or  changes  in  the  atmosphere  were  regarded  ind 
vidually  or  collectively  at  various  times  as  the  determining  causes.  ' 
was  supposed  that  the  air  might  become  impregnated  with  putrid  exhal 
tions  fix)m  various  sources,  as  the  holds  of  ships,  or  render^  impure  ^ 
the  vapors  of  the  sea.  The  foul  air  of  crowded  habitations,  vessels, 
cities  was  appealed  to,  or  the  common  cause  was  sought  either  in  its  te 
perature  or  humidity,  or  in  both.  The  earlier  observers  gave  promine 
to  cold  as  a  determining  cause  of  scurvy,  and  especially  when  combi 
with  dampness,  and  hence  its  frequency  in  the  north  of  Holland,  1 
bant,  Belgium,  Russia,  and  Germany.  This  was  the  current  view  in 
seventeenth  century.  Ou  the  other  hand,  with  equal  confidence  the 
eaise  has  been  supposed  to  be  determined  by  excessively  high  tem] 
tures,  and  its  occurrence  in  India,  South  Africa,  and  the  equal 
r^ions  has  been  alleged  in  suppoi*t. 

Personal  habits  have  been  in  the  eyes  of  earlier  observers  ai 
sufficient  cause,  and  thus  excessive  exertion  attended  with  fatigu 
exhaustion  has  been  considered  the  cause  of  several  severe  outbrej 
shore  and  at  sea.  In  contrast  with  this  opinion  we  find  the  E 
physicians  placing  great  stress  upon  indolent  habits  and  lack  of  e 
as  a  predisi)osing  if  not  a  powerfully  determining  cause. 

The  use  of  tobacco  was  inveighed  against  by  Maynwaring  and  1 
as  a  powerfully  morbific  cause,  while  to  the  lack  of  tlie  same  nar 
occurrence  was  ascribed  by  Van  der  Mye.  More  recently  it  h 
referred  by  Fabre*  to  vaso-motor  disturbance  due  to  a  miasm. 

In  the  drink  and  food,  however,  most  observers   have   son 
exciting   causes  of  scurvy.      Instances  have  been    reported   w' 
difiicase  seems  to  have  depended  upon  the  use  of  impure  "water,  e 
imagination  has  been  tortured  to  seek  in  some  quality  or  sort  of 
specific  origin  of  scurvy.    With  regard  to  quantity,  it  may  V>e  si 
in  severe  famines  scurvy  may  or  may  not  occur  acxx>rding   as 
though  scant,  is  in  due  proportions  of  animal  and    vegeta\>l 
it  is  true  tliat  the  ordinary  conditions  of  a  famine  preclude  tlic 
ment  of  succulent  vegetables.     The  quality  of  the  food    has   nci 
ther  to  do  with  the  production  of  scurvy  than  by  impairing    t 
health,  for  it  has  often  happened  that  ])|itrid  food    has    been 
without  scorbutic  symptoms  arising.     The  kind  of  food  is  eq  i 

^  Dul^e,  1684.        '  Des  RHatUms  PcUhogcniques  da  Troubles  Narveuj^  etc^. 
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cent,  although  various  special  articles  liave  been  charged  with  specific 
activity.  The  frequency  of  scurvy  in  Brabant  was  attributed  by  Ronseus 
to  the  use  of  aquatic  birds ;  Sherwin  and  Nitsch  assigned  the  same  pecu- 
liarity to  a  free  use  of  fish ;  and  Henry  Ellis  to  the  too  free  use  of  spirits. 
Even  the  generally  >vidcsj)read  and  much-cstccmed  aitiele  of  diet  sugar 
was  in  disrepute  with  Willis.  The  too  fi*ee  use  of  salted  meats  has  been 
often  accused  of  causing  the  trouble.  The  fat  rising  on  water  in  which 
salt  provisions  were  boiled  was  considered  by  Cook  and  Vancouver  to  be 
of  particular  peruicioiLS  effect,  and  even  the  copper  vessels  in  which  they 
were  cooked  were  condemned  by  Travis  as  able  to  communicate  the  scor- 
butic poison  to  the  food.  To  the  milk  of  animals  browsing  on  verdure 
upon  whicli  pernicious  dew  had  fallen  was  referred  an  epidemic  which 
oocurred  in  Silesia  in  1591.  Diseased  potatoes  were  considered  sufficient 
to  determine  scurvy  in  Ireland  and  Scotland  by  O'Brien. 

The  scurvy  occurring  on  land  was  deemed  to  be  different  from  that 
oocurring  at  sea,  and  its  frequency  afloat  brought  into  unmerited  disix)- 
pute  the  sailor's  salt  diet,  and  its  saline  materials  were  even  considered 
the  chief  offending  cause.     This  idea  was  rejected  by  numerous  observers, 
who  assigned  as  the  chief  causative  role  in  scurvy  deficiency  in  vegetable 
foiKl,  especially  of  the  fresh,  succulent  variety.     The  particular  constit- 
uent of  this  sort  of  food,  so  powerful  in  warding  off  scurvy  and  of  curing 
it  when  prevention  has  fiiiled,  lias  baffled  discovery.    Dr.  Aldridge  attrib- 
uted it  to  mineral  elements  genemlly.     Dr.  Garrod  singled  out  the  potas- 
sic  salts  as  the  particular  one  to  which  the  specific  action  must  be  attrib- 
uted ;  but  neither  of  these  views  has  gained  in  ci*edit.     From  all  the 
&ets,  both  positive  and  negative,  we  may  reasonably  assume  tliat  the 
essential  dietetic  error  leading  to  the  development  of  scurvy,  in  the 
inimeuse   majority  if  not  in  all  cases,  consists  in  a  deficiency  in  the 
variety  of  food ;  that  is  to  say,  there  is  not  the  requisite  proportion  of 
aninial  matter  with  a  diversity  of  vegetable  substances,      ifo  single 
natural  onler  contains  plants  that  supply  all  the  elements  essential  to 
the  nutrition  of  the  body  and  the  right  composition  of  the  blood.     The 
graminaceous  and  leguminous  articles  of  food,  for  instance,  are  numer- 
ous, but  not  various;  they  all  afford  the  same  or  analogous  albuminous 
elements,  which  liave  about  the  same  nutrient  value  as  the  corresponding 
substances  in  animal  food,  and  hence  health  and  vigor  cannot  be  sustained 
on  a  diet  of  fiesh,  combined  with  wheat,  rice,  and  oatmeal  or  with  beans 
and  peas,  or  with  all  of  them  together.     Outbreaks  of  scurvy  have 
oocurred  on  shipboard,  where  the  ration  is  made  up  princimlly  of  these 
articles ;  as  in  Anson's  ship,  when  supplied  with  an  abunaance  of  fresh 
animal,  farinaceous,  and  Icgumuious  foods.     It  is  clear,  therefore,  that 
ia  order  to  obtain  a  variety  of  materials  required  in  nutrition,  we  must 
resort  to  several  of  the  natural  gmups,  those  particularly  which  compi*ise 
the  succulent  v(^tablcs  and  fruits. 

Morbid  Anatomy. — The  Ixxlics  of  persons  dead  of  scurvy  are,  in 
most  cases,  much  emaciated,  IxK^use  tlie  quantity  as  well  as  the  quality  of 
the  food  has  usually  been  defective.  When  the  food-supply  is  abundant 
and  only  lacking  in  the  elements  indispensable  in  warding  off  scurvy,  the 
hodily  weight  is  not  noticeably  decreased,  although  the  charact<iristic 
ti:isue«changes  of  scurvy  are  present.  This  was  noticeable  in  the  cases 
recorded  by  Trotter  of  negro  slaves  dying  of  scurvy  while  their  bodies  pre- 
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scntcd  a  fat  and  sleek  appearauee.     Rigor  mortis  usually  bets  in  early, 
and  chemical  decomposition  invades  the  tissues  siDcedily.   The  skin  pre- 
sents the  discolorations  and  blotohings  oKservod  during  life.   The  sub- 
cutaneous connective  tissues  are  soaked  with  serous  exuuationR,  esjiecially 
in  the  lower  extremities,  and  in  various  localities  are  infiltrated  witU 
bloody  or  fibrinous  extravasations.     Tlie  same  changes  occasionally  affect 
the  muscles,  the  infiltration  occurring  beneath  the  iibroas  sheaths  and 
into   the    intermuscular  spaces,  and  the  fibres  are  more  or  less  torn. 
These  efinsious  occur  mast  fi-equently  about  the  knees,  tlie  elbows,  and 
the  pterygoid  muscles  of  the  jaw. 

The  bones  are  sometimes  necrosed  by  the  mechanical  influence  of 
copious  effusion  beneath  the  pcriasteum,  forming  nodes  of  varying  sizes 
and  obstructing  the  supply  of  bloo<l.  The  joints  are  occupied  by  serous 
or  bloody  transudations ;  their  synovial  investmeut  is  destroyed  in  pan 
so  that  the  cartilage  is  ex]K)sed  ;  and  the  latter  not  infrequently  is  soft 
ened,  and  even  separated  from  the  subjacent  osseous  connections.  Some 
times  the  morbid  changes  occurring  in  the  joints  arc  the  results  of  dii 
ease  in  the  subcutaneous  connective  tissues  surrounding  them. 

The  muscular  system  presents  marked  changes.  The  muscles  under 
fatty  degeneRition  in  a  remarkable  degree.  The  dianges  begin  first 
the  lumbar  muscles,  the  fibres  losing  their  striations  and  sarcolemma,  s 
finally  being  replaced  by  granular  and  fatty  matter. 

The  brain  has  been  found  in  rare  instances  the  scat  of  soflemnj^ 
infiltration,  and  the  ventricles  may  contain  serous  or  bloody  fluid.  Sin 
effusions  have  also  been  noted  in  the  arachnoid.     Most  frequently,  \ 
ever,  the  brain  and  its  membranes  present  an  anssmic  appearance,  the 
less  blood  than  natural  in  the  vessels,  and  the  tissues  are  pale, 
often  no  changes  whatever  are  observed. 

The  heart  is  smaller  than  normal,  relaxed,  and  flabby,  its  fibres 
broken,  and  a  cut  surface  presents  the  yellowish  asiKKst  of  fatty  < 
eratibn  in  certjiin  parts,  with  occasional  extravasations  located 
caixliac  Avails.     The  valves  of  the  heart  are  relaxe<l  and  illy  adai 
accurate  closure.     In  certain  recent  cases  soft  aiagula  or  dark  fluid 
and  in  others  firmly  coagulated  blood,  ai'e  found  in  the  cavities  ;  i 
which  have  lx»oii  prolonged  the  blood  is  more  likely  to  be  found  fl 
the  coagula  diffluent.     The  endocardium  is  often  blotched  to  a  gi 
leas  extent  by  sanguineous  imbibition.     The  iiericardiuni  often 
serum,  and  in  the  Avorst  cases  is  inflamed,  lacerable,  and  contain 
effusions.     The  inner  surface  of  tlie  great  vessels   at   the   bas 
heart  is  stainc<l  by  imbibition. 

The  I'esi^iratory  organs  are  variously  affected.     The  mucous  i 
lining  the  nose,  larynx,  and  trachea  is  generally  pale   and    fte 
extravasations  of  a  dark-red  color;  more  or  less  frothy  fluid,  ti 
blood,  is  present  in  these  passages,  and  occasionally  anlenna  of 
is  encountered.     The  lungs  are,  as  a  rule,  infiltratcii    witli 
serosity,  j>articularly  in  those  cases  with  renal  oonnplication. 
fibrinous  or  bloody  exudation.     The  posterior  portions  of"  the 
pi'esent  evidences  of  hypostatic  congestion,  or  evcu    of  gangr 
the  latter  case  the  tissue  is  easily  friable  and  emits  a  disagr* 
Their  surfaces  are  mottled  with  superficial  disrolorecl    patehe.* 
size  and  outline.     The  lungs  may^  on  the  other    haud^    l>e 
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with  empty  collapsed  vessels  and  with  little  or  do  effusion.  The  pleural 
cavities  conimouly  contain  a  serous  fluid,  or,  in  rare  cases,  a  copious 
effusion  of  blood.  Traces  of  inflammation  and  discoloration  by  san- 
guineous staining  are  traceable  on  the  pleural  surfaces. 

The  digestive  organs  furnish  strongly  marked  lesions.  The  mouth 
presents  the  most  constant  scorbutic  fciiture,  a  stomatitis  in  which  the 
gums  are  infiltrated,  spongy,  livid,  and  the  seat  of  fatty  degeneration ; 
the  teeth  are  loosened  or  have  already  fallen  out.  The  stomach  and 
small  intestines  are  thin-walled,  and  the  mucous  nrembrane  is  often 
softened,  and  in  places  ulcerated ;  similar  changes  have  been  noted  in 
the  solitary  glands.  Follicular  ulceration  of  the  large  intestine  occurs, 
with  softening  and  infiltration  of  the  mucous  membrane.  Hemorrhagic 
effusions  into  the  mucous  membrane,  forming  stippling,  flecks,  or  patches, 
occur  in  various  degrees  along  the  whole  extent  of  the  alimentary  canal. 
The  pancreas  is  occasionally  found  softened  and  containing  hemorrhagic 
eflusions. 

The  kidneys  are,  as  a  rule,  found  in  the  normal  condition  in  cases  in  which 
alhumen  has  been  observed  in  the  urine.  Occasionally  they  are  engorgeil, 
with  infarction  of  the  cortical  substance,  and  the  mucous  lining  softened 
and  thickened  and  covered  with  blood-tinged  mucus,  or  they  may  present 
various  degrees  of  parenchymatous  degeneration.  The  ureters  and  blad- 
der sometimes  present  eochymotic  spots,  and  the  contained  urine  is  min- 
gled with  blood. 

The  liver  is  always  more  or  less  altered  by  fatty  degeneration,  and  at 
times  replete  with  blood  and  softened,  and  its  surface  ecchymotic.  The 
spleen  is  occasionally  greatly  enlarged,  and  its  tissues  very  lacerable, 
laden  with  blood,  and  infarcted. 

Pathology. — The  essential  character  of  scurvy  consists  in  perverted 
nutrition,  in  which  the  blood  undergoes  such  peculiar  and  ])rofound 
changes  that  its  fitness  for  the  maintenance  and  renewal  of  the  various 
tissues  and  organs  is  impaired ;  hence  the  nervous  depression,  loss  of 
muscular  power  and  tonicity  of  tissues,  and  the  transudation  of  the  blood 
or  of  its  constituent  parts. 

The  processes  of  secondary  assimilation  are  chiefly  at  fault,  leading  to 
the  blood-changes,  and  through  these  to  the  textural  lesions.  Primary 
assimilation  remains  intact,  as  the  bodily  Aveight  is  little  altered  as  long 
as  the  food  is  in  sufficient  quantity.  This  loss  of  nutritive  balance 
between  the  blood  and  tissue  is  due  to  the  absence  of  certain  elements  fur- 
nished by  fresh  vegetable  matter.  What  these  are,  and  how  their  absence 
acts  in  inducing  this  disturbance,  have  not  yet  been  determined ;  we  only 
know  that  the  mysterious  harmony  of  the  vital,  chemical,  and  physical 
relations  which  exist  between  the  blood  and  tissues  in  health  is  deranged 
by  their  absence. 

Endless  explanatory  surmises  and  assumptions  have  been  proffered. 
The  earlier  explanations  involve  either  the  Galenical  theory  of  putrefaction 
of  the  fluids  and  humors,  a  breaking  down  of  the  blood-corpuscles,  or  the 
later  chemical  theories  of  superabundance  or  absence  of  certain  salts, 
sulphur,  etc.,  and  hence  there  were  an  acid  scurvy,  an  alkaline  scurvy,  a 
innriatic  scurvy,  etc. 

The  frequent  effusions  of  blood  in  scurvy  led  Andral  to  suspect  that  the 
chief  peculiarity  in  scorbutic  blood  was  the  decrease  of  fibrin ;  which  waj 
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in  perfect  aooord  with  a  theory  that  he  had  formed  tliat  this  diange  was 
the  uniform  cause  of  passive  hemorrhage.     Magendie  had  already  given 
experimental  support  to  tliis  conjecture  by  inducing  in  animals  phenomena 
analogous  to  those  of  scurvy  by  the  injection  int/)  the  veins  of  defibriu- 
ated  blood  or  of  alkaline  solutions.     Andral  *  believed  his  views  con- 
firmed when  in  1841  he  analyzed  on  two  occasions  the  blood  of  scorbutic 
patients  and  found  the  fibrin  reduced  to  1.6  parts  per  1000.    Similar 
results  were  obtained  by  Eckstein  and  Fr^my.     On  tlie  other  hand,  the 
blood  was  analyzed  by  Busk,  about  the  same  time,  in  three  well-marked 
cases  of  scurvy  that  occurred  on  the  Dreadnaught  hospital-ship,  and  in 
all  of  them  the  fibrin  was  in  excess  of  the  normal  amount,  the  least 
l>cing  4.5  and  the  greatest  6.5  parts  per  1000.     In  perfect  accord  with 
Busk's  results  were  the  analyses  of  the  blood  of  five  scorbutic  females, 
communicated  in  a  note  to  the  Academy  of  Sciences  in  1847  by  Becquercl 
and  Rodier.     In  no  case  was  the  fibrin  diminished,  but  in  some  it  wai 
sensibly  increased.     In  a  subsequent  case  Andral  fonnd  that  the  fibrir 
instead  of  being  less,  exceeded  the  physiological  mean,  reaching  4.4  parti 
and  he  concluaed  that  a  diminution  of  this  element  was  not  a  neccssai 
and  common  occurrence,  but  only  an  efiect — ^a  result  of  prior  morb 
modifications,  and  a  consequence  which  was  produced  more  or  less  fi 
quently  according  to  the  severity  and  duration  of  the  disease.    Parm< 
tier  and  Deyeux  found  the  blood  of  three  scorbutics  to  resemble  inflii 
matory  blood  in  respect  to  fibrin,  while  Frick  obtained  in  one  anal; 
7.6  parts  of  fibrin  and  Leven  4.3  parts. 

In  mild  cases  of  8cur\y  neither  the  color,  the  alkalinity,  nor  the  c 
ulability  of  the  blood  differs  from. that  of  blood  in  health,  though  "^ 
alleges  that  the  clot  is  loose  and  cotton-like,  and  Canstatt  that  its  co 
lability,  in  consequence  of  the  large  proportion  of  saline  mattei 
diminished.  In  Busk's  cases  the  separation  of  the  clot  and  eerun 
as  perfect,  and  took  place  as  rapidly,  as  in  healthy  blood,  and  in  t^ 
them  the  blood  was  both  buffed  and  cupped,  as  it  was  also  in  L« 
cases.  Ill  two  of  the  most  severe  of  Becquerel's  cases  the  blood  coag 
firmly,  and  in  a  slight  case  the  clot  was  dark  and  loose.  The  al 
of  the  blood  shows  no  marked  change  as  regards  its  quantity.  T 
analyses  of  Becquercl  and  Rodier  showed  the  average  amount  of 
matters  of  the  serum  to  be  64.3  parts  in  1000,  the  smallest  bci 
and  the  largest  69.2  parts.  1000  parts  of  the  serum  of  the  san 
gave  an  average  of  72.1  parts  of  organic  matter.  Frick's  sin 
gave  87.045  parts  per  1000,  and  the  average  of  Busk's  was  78 
while  Chotin  and  Bouvier  obtained  only  62.3  parts.  The  last-no 
writers  have  recorded  a  fact  in  connection  with  the  physical  c 
of  scorbutic  blood  that  deserves  notice :  the  blood  in  one  cast 
coagulate  at  the  usual  ten\perature  (about  158°  F.),  but  recj^uir 
jKirature  some  degrees  higher  for  that  purpose.  The  red  corpus 
the  foregoing  cases  were  notably  diminished,  the  largest  amo 
being  117.078  parts  per  1000,  while  the  lowest  was  47.8 
Andral's  second  case  the  globules  had  decreased  to  44.4  parts 
the  lowest  amount  yet  recorded. 

The  alkalinity  of  the  blood  seems  not  to  be  changed,  altliov 
and  Bouvier  noticed  a  slight  increase.     The  saline    constitu€ 

^  Eseai  cChimatologie  paihologiqut^ 


PATHOLOGY.  175 

vary  greatly  from  the  normal  standard.  The  average  amount  in  the 
cases  of  Becquercl  and  Rodier  and  Busk  was  8.1  per  1000,  the  smallest 
being  5.5  parts  and  the  largest  11.5.  In  Ritchie's  two  analyses  the 
proportion  of  saline  matters  is  given  as  6.44  and  6.82  parts  per  1000. 
Opitz  and  Schneider  have  found  less  than  the  physiological  mean.  In 
Frick's  case  the  amount  was  8.8,  the  iron  being  0.721  parts  per  1000, 
and  0.782  to  127  parts  of  globules;  lime  0.110,  chlorides  6.846,  and 
phosphates  1.116  parts  per  1000.  The  iron  was  in  excess  of  that  in 
the  normal  blood,  but  in  Becquerers  cases  the  mean  was  0.381 — less 
than  the  normal.  The  projwrtion  of  iron  in  Duchet's  cases  was  respect- 
ively 0.393,  0.402,  and  0.476  parts,  giving  a  mean  of  0.423  parts  per 
1000,  which  nearly  approximates  the  normal.  Grarrod  in  one  analysis 
of  the  blood  found  a  deficiency  of  the  potassium  salts,  upon  which  he 
erected  his  well-known  theory  of  the  etiology  of  the  disease.  It  is  an 
interesting  fact  that  in  the  physiological  state  the  quantity  of  sodium 
cliloride  is  not  subject  to  variation,  any  excess  introduced  with  the  food 
being  thrown  off  by  the  kidneys.  The  quantity  in  the  urine  bears  a 
rektion  to  the  amount  introduced  as  food,  but  the  proportion  in  the 
blood  is  constant. 

The  quantity  of  water  in  the  blood  has  been  found  to  be  increased  in 
all  the  analyses  which  have  been  made.  Chotin  and  Bouvier  estimated 
water  and  loss  at  831.1 ;  in  Frick's  case  it  was  791.69  parts  per  1000 ; 
and  in  BecquerePs  five  cases  it  was  put  at  807.7,  810.9,  811,  813.7,  and 
854.0  parts  per  1000,  respectively.  In  Busk's  three  cases  the  lowest 
amount  was  835.9  and  the  highest  849.9  parts  per  1000.  The  specific 
gravity  of  the  defibrinated  blood  was  in  all  cases  low  in  comparison  with 
the  normal  standard  (1057),  the  average  in  Becquerel  and  Rodier's  cases 
being  1047.2,  the  lowest  1083.3,  and  the  highest  1051.7.  In  the  single 
observation  of  Chotin  and  Bouvier  it  was  1060.  The  specific  gravity 
of  the  serum  was  also  less  than  normal  (1027),  the  average  of  lour  of 
Becquerers  analyses  giving  1023.8,  the  lowest  1020.8,  and  the  highest 
1025.5.    Busk  gives  1025  in  one  case  and  1028  in  another. 

The  results  of  the  most  recent  analyses,  tliose  of  Chalvet,  are  shown 
in  the  following  table,  in  which  scorbutic  blood- is  contrasted  with  that  of 
a  healthy,  robust  female : 

Scorbatio  blood.  Healthy  blood. 

Water 84S.492  772.225 

Solid  matters.. 151.608  220.775 

Drvclot 140.194  209.000 

AlbameiL 72.304  68.717 

Fibrin 4.342  2.162 

Globules.. 63.548  138.121 

Extractive  mattei^— by  absolute  alcohol 10.312  8.013 

by  ether 1.002  1.300 

Ashes  of  clot 3.000  5.691 

Peroxide  of  iron  of  globules. ,„  1,060  2.259 

Potaasiam  of  globules. 0.329  0.625 

From  the  conflicting  statements  of  various  observers  the  following 
conclusions  may  be  drawn :  that  in  scorbutic  blood  water  is  in  excess ; 
that  there  is,  on  the  one  hand,  a  marked  increase  of  the  fibrin,  and  in  a 
leas  deeree  of  the  albumen  and  extractive  matters,  while  on  the  other 
hand  there  is  a  marked  decrease  of  the  globules  and  in  a  less  degree  of 
Ae  mineral  matters.     On  the  authority  of  Chalvet  it  may  be  also  stated 
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exfoliation  follow.      Mastication   is   more  or  less  painful)  and  often 
impossible,  so  tliat  the  patient  is  reduced  to  the  neoessity  of  prolonging 
life  by  the  use  of  fluid  or  semi-solid  food.    Under  the  influence  of  appro- 
priate treatment  it  is  remarkable  how  rapidly  (in  from  two  to  four  weeks) 
these  marked  changes  recede  and  the  parts  resume  their  normal  condition, 
yet  it  occasionally  occurs  that  permanent,  callous  thickening  of  the  gums 
results. 

In  the  progress  of  the  disease  effusions  of  blood  under  the  skin  are  of 
eariy  occurrence.  They  are  at  first  located  in  the  superficial  stratum  of 
the  cutis  or  just  beneath  the  epidermis,  especially  around  the  roots  of  the 
hair,  and  present  themselves  as  roundish,  bluish-red  flecks,  varying  in 
size  from  that  of  a  pin^s  head  to  that  of  a  split  pea,  not  effaoeable  bj 
pressure  with  the  tip  of  the  finger,  but  slightly,  if  at  all,  elevated  abov* 
the  surface,  and  enduring  for  weeks  together.  The  nutrition  of  the  bail 
follicles  is  impaired,  so  that  the  hairs  are  often  either  lost,  broken,  or  ^t 
torted.  These  petechiae  fade  in  color  with  progressive  improvement 
the  case,  and  finally  disappear,  leaving  brownish-yellow  discoloratioi 
They  first  appear  on  the  extremities,  particularly  the  lower  Umbs,  i\ 
on  the  face,  and  lastly  on  the  trunk.  At  a  later  period  extravasati< 
of  a  larger  size  and  more  irregular  form  occur  in  the  deeper  layers  of 
derma.  They  vary  in  size  from  that  of  a  finger-nail  to  blotches  tw< 
three  inches  in  diameter ;  at  first  reddish  in  color  and  subsequently  ^ 
bluish  red.  When  recession  occurs  under  appropriate  treatment, 
color  passes  through  various  shades  of  violet,  blue,  green,  and  ye 
as  in  ordinary  traumatic  ecchymosis.  Outpourings  of  blood  also  < 
into  the  subcutaneous  connective  tissue,  notably  tnat  of  the  legs,  ai 
localities  where  connective  tissue  is  particularly  abundant  and  loose, 
the  ham  and  axilla.  The  dispersion  of  blood  in  this  tissue  may 
considerable  as  to  cause  the  legs  from  the  knees  down  to  present 
form  dark-blue  coloration  that  in  form  may  not  inaptly  be  comp 
a  stocking.  The  upper  extremities  also  suffer,  usually  on  theij 
side  from  the  armpit  down,  the  extravasation  rarely  reaching,  h< 
to  the  hand.  These  extravasations  may  take  place  afler  the  in&it 
very  slight  injuries,  as  from  blows  or  the  pressure  of  hard  bodies, 
from  the  mechanical  effects  of  prolonged  dependency  of  the  liml 
riding  on  horseback.  Extravasations  of  a  similar  nature  are  occ 
present  in  the  connective  tissues  of  the  muscles  themselves  or 
them,  giving  rise  to  swellings  of  various  forms  and  dimensions, 
always  along  with  the  sanguineous  effusions  there  is  more  or  les 
usually  b^inning  at  the  ankles  and  gradually  extending  up^warc 
cases  there  are  puffiness  of  the  fece  and  general  anasarca,  bo 
pits  remam  on  pressure. 

This  profoimd  impairment  of  nutrition  of  the  skin  continu 
worst  case&  Mood  is  effused  beneath  the  cuticle,  forming  blebs 
size,  which  finally  break  and  leave  superficial   ulcerated.    6\i 
ultimately  become  covered  with  flabby,  exuberant  granulatio 
out  a  purulent  often  offensive  sanies  and  bleeding  upon  the  sli^ 

In  some  cases  the  ulceration  b^ins  in  the  peteehiae   at  tli* 
and  a  number  of  these,  running  together,  ibrni    a    large 
destruction  of  tissue  by  ulceration  is  disposed   to    spread 
and  deeply,  and  is  often  of  a  most  intractable  cliaraeter.       C 
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ire  the  first  tissaes  in  these  cases  to  take  on  the  ulcerative  action.  Cer- 
tain moscles^*  chiefly  those  of  the  legs^  and  notably  the  gastrocnemii,  the 
abdominal  and  pectoral  muscles,  the  psoas  magnus,  and  pterygoids,  may 
become  the  seat  of  fibrinous  extravasations,  which  finally  change,  by  lapse 
of  time,  into  hard,  firm  tumors,  impairing  the  functions  of  those  pails 
and  leading  to  contractions  of  the  limbs. 

The  symptoms  in  certain  epidemics  of  extraordinary  severity  have 
displayed  alterations  in  still  deeper  structures.  Efiusions  occur  between 
the  periosteum  and  the  bone,  forming  painful,  hard,  and  resisting  nodes 
of  varying  dimensions,  especially  along  the  course  of  the  tibisB,  upon  the 
scapolse,  and  upon  the  maxillss.  In  young  persons  the  epiphyses  are 
separated  from  the  shaft  of  the  long  bones,  and  in  other  cases  the  ribs 
become  necrosed  and  disarticulated  from  the  stei*num,  producing  a  creak- 
ing noise  during  respiratory  movements,  as  related  by  Poupart.^  This 
occurs  mostly  on  one  side  and  about  the  middle  of  the  series,  yet  it  has 
been  noted  to  occur  on  both  sides,  so  that  the  sternum  and  attached  car- 
tilages, deprived  of  support,  were  perceptibly  sunken.  Oserctzkowski* 
reports  two  fatal  cases  of  scurvy  attended  with  spontaneous  fracture  of 
the  ribs.  There  was  extravasation  into  and  beneath  the  periosteum,  and 
subsequent  destruction  of  the  continuity  of  the  bone.  In  one  case  the 
ribs  on  both  sides  were  afiected,  so  that  tlie  anterior  wall  of  the  thorax 
sunk  in  and  embarrassed  the  respiration,  which  was  chiefly  maintained 
by  the  diaphragm.  Inflammation  of  the  lungs  succeeded,  and  the  patient 
oied  m  agony. 

Recently-repaired^  fractures  have  been  known  to  recur  under  the  influ- 
ence of  scurvy  from*  the  destruction  of  the  callus.* 

The  articulations  as  well  as  the  bones  in  very  severe  cases  of  scurvy 
present  evidences  of  disease,  consisting  in  periostitic  effusions  which 
involve  the  surrounding  soft  parts,  producing  impairment  of  motion, 
enlargement,  and  false  ankylosis,  and  even  destroying  the  normal  ana- 
tomioJ  relation  of  the  osseous  surfaces,  so  as  to  determine  deformities. 
These  changes  are  usually  attended  with  severe  pain,  and  most  commonly 
occur  in  the  ankle-,  knee-,  shoulder-,  and  hip-joints,  and  disappear  tar- 
dily, requiring  perhaps  months  for  their  recession,  if  indeed  this  takes 
place  at  all. 

The  symptoms  manifested  by  the  circulatory  organs  are  prominent 
from  an  early  period  of  the  disease.  The  pulsations  of  the  heart  are 
slower,  feebler,  irregular,  and  often  intermittent ;  its  impulse  is  decreased 
or  becomes  quite  imperceptible ;  and  when  the  associated  anaemia  has 
progressed  to  a  certain  extent  a  systolic  murmur  may  be  audible.  The 
arterial  and  venous  channels  are  of  diminished  calibre ;  the  pulse  becomes 
soft,  of  less  volume,  and  tardier ;  and  a  venous  murmur  may  sometimes 
be  heard  in  the  cervical  veins.  The  remarkable  nutritive  chan&^es  in  the 
capillary  walls  in  part  account  for  the  numerous  hemorrhages  which 
occur  both  by  rhexis  and  diapcdesis.  The  most  frequent  is  epistaxis;  the 
slightest  blows,  sneezing,  or  blowing  the  nose  will  often  determine  it,  or 
It  may  occur  spontaneously,  and  in  severer  cases  with  such  profuseness  as 
to  threaten  impending  dissolution,  requiring  nothing  less  than  timeous 
introduction  of  the  tampon  to  rescue  the  victim.     Hemorrhage  from  the 

*  IfonotVa  dt  PAcadSmie  des  Seimcea,  p.  237,  1699,  and  PhUosophieal  Trafuaetiofw,  vol. 
«▼•       *  Wraiael,  No.  51, 1881.        »  Anaon's  Voyage  Around  the  World,  edited  by  Walter. 
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Dgs  is  of  rare  occurrence,  and  when  it  does  happen  is  rather  indicative 
'  pre-existiug  pulmonary  disease,  Biich  as  phthisis,  or  of  the  approach 

a  complication,  such  as  infarction  or  gangrene,  than  a  constitnent 
iture  of  scurvy.     HEcmatemesis  is  less  uncommon,  but  is  hf  no  means 
equent ;  the  biood  ejected  from  the  stomach  b  usudiy  small  in  quan- 
;y,  but  in  isolated  examples  the  bleeding  is  profuse,  producing  great 
[haustion  and  a  sense  of  cardiac  depression  which  preludes  speedy 
ath.     Hemorrha^  from  the  bowels  is  also  an  ill-oniened  feature,  com- 
etely  blanching  the  patient  and  presaging  early  exliauRtion  and  death, 
lood  may  also  ap)war  as  a  product  of  a  ooniplicatiug  dysentery  whicli 
itermines  abundant,  ofiensive  discharges  that  may  nin  on  for  several 
;eks  before  the  patient  is  finally  exhausted.     Uesmaturiu  sometimes 
curs,   especially   in   broken-down   and   cachectic  subjects  and  in  ao 
Ivanced  stage  of  scurvy.     All  of  these  forms  of  hemorrhagic  effusion, 
)W  mentioned  as  localized  in  the  mucous  membranes,  are  to  be  deple- 
ted as  exercising  a  pernicious  infiuenoe,  serioosly  aggravating  ordinary 
ses  and  fatally  jeopardizing  the  issue  of  severe  ones. 
EflFusive  and  infiammatoiy  complications  are  also  raoountered  in  thi 
rous  structures,  and  usually  in  cases  of  great  severity,  though  the 
casionally  present  themselves  when  the  more  common  localized  plii 
)mena  of  scurvy  are  not  particularly  prominent.     These  complioatioi 
ay  be  marked  by  a  gramial  accession,  or  they  may  rapidly  arise  ai 
volve  the  patient.  Just  before  in  apparent  security,  in  the  greatest  pei 
hese  incursions  are  almost  always  attended  by  febrile  exacerbations  a 
le  usual  grouping  of  clinical  characters  denotive  of  .the  same  patholo 
1  oonditions  arising  imder  oi'dinary  circumstances.     The  local   tx 
jcations   may  either  affect   tlie  pleura  or  pericardium,  or  both. 
arairajeVs'  60  autopsic  examinations  pericardial  efiiisioua  were  not 

30,  pleural  in  30,  pericardial  and  pleural  in  6,  peritoneal  in  7, 
achnoidal  in  only  1.  The  exudations  are  sero-sanguiaolent  or  fiV 
18  in  character,  and  sometimes  reach  the  inordinate  quantity  of  foi 
te  pounds,  occasioning  the  patient  the  utmost  distress  and  embarra: 
le  respiratoiy  and  circulatory  functions.  Although  these  aiigmem 
gh  degree  the  risk  to  life,  yet  under  prompt  and  appropriate  treat 
covery  may  take  place  and  the  effusions  vanish  with  surprising  th\ 

Hemorrhario  extravasation  into  the  nervous   centres   is  a  ver; 
jcurrence.     It  has  not  been  as  yet  recorded  as  having  occurred 
le  braio-Bubstance  itself,  but  has  in  several  instances  been  noted  ^y 
le  meninges,  producing  headache,   dizziness,  vertigo,    and    son: 
imnolence,  delirium,  and  coma.     Opttz '  relates  an   interesting 
hich  convulsions  suddenly  occurred  with  unconsciousness,  follo' 
imipl^a  of  the  lefl  side  of  the  body  and  the  corresponding  sidi 
ce.     Afler  twenty-four  hours  consciousness  returned    and   the  ^ 
isappeared.     There  were,  however,  headache  and  hypereestKesii 
pper  extremities  present ;  twelve  days  later  these  also    receded, 
itient  finally  recovered.     The  same  author  records   paralysis    e 
ng  in  one  case  from  extravasation  into  the  spinal  meuinges. 
jserved  an  instance  in  which  a  fibrinous  effusion  formed  upoD  1 1 
srve,  with  consequent  pain. 

'  HimmelBtiem,  Beobaehlungrn  vber  den  Scorbul,  8.  50,  Berlin,  184? 
■  Prog.  VierUljoAnehri/t,  S.  153,  186). 
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In  the  circulatory  system  symptoms  always  of  threatening  and  often  of 
(atal  import  may  arise:  embolism  may  occur  at  various  points,  particularly 
in  the  lungs  and  spleen,  occasioning  hemorrhagic  infarctions,  whicli  have 
undoubtedly  been  the  occasion  of  the  sudden  deatlis  sometimes  observed 
in  scorbutic  cases  not  apparently  of  a  very  dangerous  form  nor  attended 
with  an  excessive  degree  of  exhaustion. 

The  urinary  system  supplies  no  prominent  symptoms ;  the  statements 
as  to  the  condition  of  the  kidneys  and  the  composition  of  the  urine  are 
contradictory.  The  urine  not  infrequently  contains  albumen,  particu- 
larly in  severe  cases,  but  this  is  by  no  means  indicative  of  corresponding 
changes  in  the  renal  structui*e :  on  the  contrary,  this  may  be  found  after 
death  to  be  apparently  free  from  disease. 

The  conclusions  that  would  seem  to  be  authorized  by  the  statements  of 
various  authorities  are  that  the  quantity  of  urine  passed  is  decreased,  as 
well  as  that  of  the  urea,  while  the  amounts  of  tlie  albuminoid  and  min- 
eral matters  are  increased. 

Physical  examination  will  reveal  the  frequent  occurrence  of  enlarge- 
ment of  the  spleen,  independent  of  malarial  influences,  and  Krebel  has 
encountered  one  case  iii  which  the  liver  was  involved  in  inflammation. 

Some  derangement  of  the  visual  organs  is  present  in  many  cases. 
Foltz,  in  the  epidemic  on  the  Raritan,  reported  four  teases  of  nycta- 
lopia and  two  of  hemeralopia,  and  other  affections  of  the  eye,  such  as 
conjunctivitis,  induration  and  irritation  of  the  ciliary  margins  of  the 
lids,  with  a  copious  and  acrimonious  discharge,  these  conditions  being 
obviously  due  to  the  scorbutic  diathesis.  Medical  Director  J.  Y.  Taylor, 
U.  S.  Navy,  in  a  private  communication  to  me  states  that  hemeralopia 
was  a  frequent  premonitory  symptom  of  scurvy  that  occurred  in  the 
U.  S.  sloop-of-war  Decatur  in  185-4  during  a  laborious  and  tedious 
passage  of  three  months  through  the  Straits  of  Magellan.  The  men 
were  overworked  and  much  exposed  to  cold  and  wet,  and  part  of  the 
time  were  on  diminished  rations.  The  hemeralopia  was  at  first  errone- 
oasly  attributed  to  the  reflection  from  the  snow  and  glaciers — ^a  species 
of  enow-blindness — ^but  other  phenomena  speedily  appeared  in  a  majority 
of  the  causes:  a  subacute  inflammation,  with  considerable  pain  and 
swelling  of  the  small  joints,  especially  those  of  the  toes;  sore  and 
tender  gums,  although  only  a  few  progressed  so  far  as  to  exhibit  spongi- 
ness  or  bleeding ;  and  debility,  depression,  anxiety,  and  insomnia.  In  a 
few  cases  the'blindness  was  so  complete  as  to  render  their  subjects  almost 
bdpleas  after  sunset.  This  was  the  most  pronounced  and  remarkable 
symptom  and  the  one  most  complained  of.  These  incipient  scorbutic 
symptoms  were  promptly  arrested  by  the  free  use  of  wild  celery  (Apium 

Kiveolens),  which  was  found  growing  abundantly  in  sheltered  places, 
e  short  rations  were  also  supplemented  advantageously  by  mussels 
(Mytilus  edulis)  whenever  they  could  be  obtained*  A  few  weeks  later 
the  crew  appeared  to  be  in  ordinary  health. 

Hemorrhage  may  occur  under  the  conjunctiva,  raising  it  into  small 
pouches ;  into  the  anterior  chamber,  causing  iritis  and  adhesions ;  and, 
finally,  mto  the  choroid  and  vitreous  humor,  exciting  a  general  inflam- 
Diation  of  the  entire  organ. 

Dulness  of  hearing  and  buzzing  in  the  ears  have  also  been  signalized 
fts  occasional  symptoms  of  scurvy. 
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The  pheDomcna  of  fever  are  always  absent  during  the  course  of 
uncomplicated  scurvy,  the  temiwrature  of  the  mouth  sometimcH  falling 
as  low  as  92°  F.,  and  being  always  one  or  two  d^rees  lower  than  normai. 
It  is  only  in  the  later  periods  of  the  disease,  when  pathological  processes 
most  often  supervene  in  the  internal  ot^uus,  that  an  elevated  tempGrature 
and  the  other  ordinary  symptoms  of  fever  are  manifested.  Tlie  lowered 
vital  resistance  of  scorbutic  subjects  particularly  disiKJSCS  them  to  the 
incursions  of  fevers,  especially  those  of  malarial  and  ^-phuid  tj-pcs: 
hence  in  the  low,  marshy  districts  of  Northern  Europe  and  in  sections 
of  country  afflicted  by  famine  and  overcrowded  dwellings  these  compli- 
cations are  very  common. 

Diagnosis. — Little  or  no  difficulty  will  be  encountered  in  discrimina- 
ting scurvy  from  other  diseases  under  the  circumstances  that  usually  sur- 
round its  development  and  prevalence.  These  circumstances  are  alto- 
gether peculiar  and  characteristic,  and  involve  the  absence  of  succulent 
v^etable  food  as  the  prime  factor,  and  exposure  to  cold,  fatigue,  mental 
despondency,  or  other  depressing  inHueuces  as  accessory  in  its  prciductioQ. 
This  combination  of  causes  has  been  usually  witnessed  in  all  the  oulr 
breaks  of  scurvy  in  camps,  besieged  towns,  on  shipboard,  particularly  on 
ships  in  Arctic  service. 

Sporadic  casf£  may  escape  immediate  identification  in  the  absence  of  some 
of  these  circumstances,  but  a  close  attention  to  the  symptoms  will  surely 
lead  to  a  correct  conclusion.  The  scorbutic  cachexia  denoted  by  the  goIIow 
or  earthy  hue  of  the  skin  ;  the  spongy  gums ;  the  discoloration  of  the  sur- 
face ;  pains  in  the  limbs  and  joints ;  the  sense  of  weariness,  and,  later,  the 
eshaustion,  dyspncea  on  the  slightest  exeitiun ;  the  bloody  and  fibrinous 
effusions  into  the  connective  tissues  and  muscles  about  the  joints,  and  into 
the  pleune,  pericardium,  and  peritoneum;  the  stiffucss and  contraction  of 
the  legs, — furnish  a  complexus  of  phenomena  not  met  with  in  miy  other 
disease  than  scurvy.  The  discoloration  of  the  skin  in  purpura,  Icucocy- 
thsemia,  antemia,  clilorasis,  and  hiematopliilia,  or  other  conditions  invclv- 
iug  hemorrhagic  extravasation,  are  easily  discriminated  from  those  of 
scurvy  when  taken  in  connection  with  (lie  other  symptoms  and  tJio  his- 
tory of  those  diseases.  In  the  begluuing  of  scurvy  tlie  jains  in  the  back 
and  limbs  might  divert  the  attention  to  rheumatism,  but  an  examinatioD 
at  this  early  stoge  will,  in  all  likelihood,  disclose  the  peculiar  gingival  and 
cutaneous  lesions  of  scurvy. 

The  rapid  improvement  of  soorbntic  cases  under  a  fruit  and  vegetable 
diet  is  also  a  noticeable  featiire  not  witnessed  in  any  of  the  forgoing  dis- 
eases. 

Prognosis. — The  pn^osis  of  scurvy  is  always  favorable  in  the  early 
stages,  and  even  in  the  very  worst  recovery  occurs  under  improved 
hygienic  surroundings  with  remarkable  promptness  and  certainty.  It 
must  not  be  overlooked,  however,  that  sudden  death  may  occur  in  seem- 
ingly light  cases  from  failure  of  the  heart's  action  or  from  emlxdistn. 
There  is  a  r^y  disposition  to  the  recurrence  of  the  disease  under  slight 
causes,  and  it  may  so  impair  the  health  as  to  lead  to  the  development  of 
other  fetal  maladies.  The  gravity  of  tlie  case  is  to  be  gauged  not  so 
much  by  its  seeming  severity  as  by  the  accessibility  of  proper  food-sup- 
plies, for  without  these  the  worst  results  may  be  expected.  Where  the 
rase  is  embarrassed  with  complications  of  the  respiratory  and  ciroulatory 
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organs,  involvement  of  the  bones,  and  intercurrent  diseases,  tlie  outlook 
becomes  correspondingly  grave. 

Throughout  the  world,  in  I'ecent  times,  greater  areas  of  territory 
are  devoted  to  agriculture  and  horticulture,  and  the  products  are  distrib- 
uted over  wide  extents  of  country  by  the  increased  fiicilities  of  communi- 
cation by  tlie  highways  and  railroads,  so  that  it  would  now  be  impossible 
for  an  epidemic  of  scurvy  to  devastate  a  region  of  country  so  provided  as 
it  did  a  century  ago,  or  might  do  and  has  done  in  regions  of  country 
where  tillage  is  n^Iected  and  communications  are  cut  off  by  an  absence 
of  roads  &om  more  productive  centres,  as  in  Southern  and  Eastern 
llnssia. 

Hygienic  improvements  that  have  almost  stamped  out  scurvy  on  shore 
have  also  done  good  service  for  mariners,  and  thousands  of  ships  now  cross 
the  ocean  on  long  cruises  with  perfect  security  from  the  disease.  In 
the  naval  services  of  the  world,  as  has  been  already  shown,  the  disease 
is  rarely  encountered,  and  it  is  greatly  diminished  in  the  merchant  marine, 
from  which,  it  is  hoped,  in  a  few  years,  by  a  more  rigid  enforcement  of 
existing  kws  for  the  protection  of  sailors,  it  may  also  entirely  disappear. 
Even  in  exceptionally  long  and  arduous  cruises,  as  in  the  Arctic  regions, 
the  disease  may  be  arrested,  as  was  the  case  w}th  the  Jeannette,  which  was 
drifted  aboiit,  locked  up  in  ice,  for  sixteen  months,  yet  only  a  single  case 
of  acurvy  appeared. 

It  is  of  the  first  importance  to  enlist  a  healthy  crew  for  long  voya^,  free 
from  previous  syphilitic,  scorbutic,  or  other  constitutional  taint;  tlien,  by 
observing  proper  nygienic  precautions,  to  maintain  their  health.  One  of  the 
prime  factors  in  securing  this  result  is  a  suitable  dietary.  The  improved 
methods  of  preserving  food  afford  facilities  for  storing  up  adequate  quan- 
tities of  both  kinds,  animal  and  vegetable,  to  last  the  cruise.  To  econo- 
mize these  stores  it  will  be  well  to  start  with  a  stock  of  live  animals  and 
recent  vegetables,  such  as  can  be  now  had  in  almost  any  Quantity  in  any 
ooDfiiderable  maritime  city,  and  not  until  these  are  consumed  are  the  canned 
and  preserved  supplies  to  be  opened.  All  the  ordinary  meats,  as  beef,  mutton, 
veal,  and  lamb ;  most  v^etable  products,  as  asparagus,  beans,  peas,  pota- 
toes, and  a  great  variety  of  fruits,  as  peaches,  plums,  berries,  etc.,  are 
obtainable  at  mo<lerate  expense,  and  should  form  an  integral  portion  of 
the  ration.  Eggs  can  be  easily  preserved  so  as  to  keep  for  months  by 
simply  packing  them  in  plaster  or  in  salt,  and  they  furnish  a  valuable  and 
accq)^ble  article  of  diet.  Among  articles  of  great  nutritive  value  milk 
takes  high  rank,  and  it  can  be  preserved  sweet  and  pure  indefinitely. 
Sauer-kraut  is  an  antiscorbutic  of  considerable  virtue,  and  should  not  be 
overlooked  in  laying  in  stores  for  u  distant  cruise.  Cheese  and  oatmeal 
^11  be  found  useful  additions  to  the  ordinary  ration. 

It  may  be  proper  to  state  in  the  event  of  the  occurrence  of  scurvy  and 
the  exhaustion  of  the  fresh  v^table  stores  that  various  quickly-growing 
vegetables,  such  as  mustard,  radishes,  turnips,  and  cresses,  could  be  culti- 
vated on  fidiipboard  if  seeds  are  provided. 

With  such  a  varied  dietary,  comprehended  in  the  above  enumeration, 
It  would  be  impossible  for  scurvy  to  invade  the  ship's  company,  especially 
^heu  aided  by  other  wholesome  agencies,  as  cleanliness,  well-ventilated 
^  dry  sleeping  rooms,  and  <^hing  adapted  to  the  weather.  The  anti- 
scorbutic virtues  of  lime-juice^hpgt^known  long  ago,  being  mentioned  by 


34  SCURVY. 

Ibertua  io  1593,  but  it  was  Dot  mitil  manj  yeais  later  that  it  became 
1  integral  part  of  the  English  navy-ration.     The  law  reqiiiKS  it  to  \k 
krried  on  wmrd  all  merchant  vessels,  and  to  be  served  out  ten  days  after 
I e  crew  has  been  living  on  salt  rations.     The  juiix  keeps  ^ell  If  pro^v 
ly  pi:epared  and  preserved  from  contact  witli  air,  espeda^W  when  forti- 
id  with  a  small  quantity  of  alcohol,  the  usual  strength  beu^  about  10 
ir  cent.     It  should  be  carried  in  vessels  containing  just  enougb  to  fumiisli 
few  days'  rations  to  the  whole  crew,  by  which  plan  only  a  small  amount 
;ed  be  exposed  to  the  decomposing  influence  of  the  air.    The  juice  can  \x 
duced  by  evaporation  to  a  very  small  bulk.     This  method  was  adopted 
I  supplying  the  Arctic  cruiser  Rodgers.'     The  juice  was  reduced  to  a 
iste,  each  pound  of  which  represented  one  gallon  of  the  solution  of  tk 
xlinary  strength.     It  has  also  been  used  in  the  form  of  lozenges  andbU 
lit.     It  may  be  stattnl  that  great  reliance  has  been  placed  upon  mail 
Le  acid  wines,  and  cider  as  good  antiscorbutics, 

In  connection  with  the  food-supplies  it  is  proper  to  mention  those  infii 
ices  of  a  depressing  character  which  have  a  tendency  to  favor  the  dev( 
>meut  of  scurvy.  The  first  is  dampness  in  the  sleeping  apartments 
le  men.  This  should  be  prevented  by  ventilation,  drying  stoves,  a 
king  care  that  no  wet  garments  are  permitted  to  remam  m  the  api 
ents.  They  should  be  taken  oET  immediately  and  hung  outside  to  t 
id  under  no  circumstaoces  should  the  men  be  permitted  to  sleep  in  th 
:  is  sometimes  done. 

Ex]xisure  to  cold  is  unavoidable  under  certain  conditions,  and  the 
lould  then  be  protected  by  proper  clothing  adapted  to  the  weather, 
acted  fatigue  is  a  third  favoring  circumstance,  and  the  crew  sbou1 
lared  all  the  strain  of  bard  work  possible,  especially  in  bigh  latil 
he  apartments  should  also  be  kept  well  ventilated  and  scrupu! 
ean ;  and,  lastly,  depressing  mental  emotions,  which  are  so  apt  tt 
om  exposure  to  danger  and  want,  should  be  dispelled  by  cheeriug 
ices,  constant  occupation,  and  whatever  amusements  can  Ik  bad. 
«  the  chief  influences  which  are  to  be  considered  in  adopting  lui 

prevent  the  occurrence  of  scurvy  in  communities,  armies,  on  sliij 
'  in  persons  confined  in  liouses  of  detention. 

The  therapeusis  of  scurvy  presents  no  intricate  problems  for  s 
s  origin  in  dietetic  errors  is  admitted  by  almost  common 
id  it  is  surprising  with  what  rapidity  patients  apparently  beyo 
recovery  gather  health  and  strength  with  a  change  in  the  ( 
'  the  food.  This  is  indispensable  in  the  treatment,  as  drugs  K: 
■  no  curative  influence  without  it ;  and,  therefore,  the  first  objc' 
t  to  supply  the  patient  with  lemon-juice  or  acescent  fniits  : 
tgetables,  as  garlic,  mustard,  cresses,  sorrel,  nasturtium,  \j 
Qong  the  wild  plants,  and  potatoes,  onions,  turnips,  beets, 
c  among  the  domesticated  plants.  And  in  conjunction  "i) 
esh  meats,  in  the  form  of  soups  if  the  solids  cannot  l>e  n:iasti< 
i  used  with  advantage.  Ordinarily,  the  dietetic;  treatment  : 
iffice  to  re-establish  the  health.  Should,  however,  convali 
clayed,  the  vegetable  bitters  with  the  mineral  acids  and  i 
nics  and  quinia  will  furnish  useful  adjuvants.  Xhese  are  t' 
medies;  others  have  been  recommended  at  various  times,  J  : 
'  Btpori  0/  tSt  Surgron-atnerai  r^  At  Navg/or  ISSO. 
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of  the  maguey,  a  Mexican  plant,  potassium  nitrate  alone  or  combined 
with  vin^ar,  tincture  of  cantharides,  etc. 

Attention  will  often  be  required  to  the  various  scorbutic  complications, 
especially  stomatitis,  which  is  always  a  source  of  discomfort  and  suffer- 
iDg.  One  of  the  best  local  applications  for  this  is  pencilling  the  parts 
with  a  solution  of  nitrate  of  silver,  which  often  anords  marked  i^ef. 
Mouth-washes,  composed  of  solutions  of  chlorinated  lime,  potassium 
permanganate,  carbolic  acid,  are  beneficial  by  suppressing  foul  odors, 
exercising  local  stimulative  action  upou  the  gums,  and  promoting  heal- 
ing. Should  ulceration  attack  the  legs,  as  is  often  the  case,  the  applica- 
tiou  of  mild  astringents  and  stimulative  ointments  will  be  all  that  is 
re(^uired.  The  parts  should,  of  course,  be  kept  clean  and  protected  from 
irritation  by  protective  dressings. 

Hemorrhages  from  the  nose,  gums,  stomach,  bowels,  or  into  the  serous 
cavities  should  be  treated  uix>n  the  general  princi])les  applicable  to  their 
character,  as  the  local  use  of  cold,  astringents,  and  the  internal  adminis- 
tration of  haemostatic  agents — lead  acetate,  ergot,  tincture  of  iron,  and 
other  remedies,  v^table  and  mineral,  of  tliis  class.  In  desperate  cases 
fusions  into  the  chest,  threatening  death  by  interfering  with  the  respira- 
^rj  and  circulatory  organs,  may  render  operation  necessary  as  the  last 
'^rt  for  their  removal. 

I)uriug  the  treatment  it  is  important  to  obviate  any  sudden  or  severe 
f^  upon  the  heart  by  premature  movements  or  exercises,  as  this  is 
^«aght  with  danger. 


PURPUKA. 

Bt  L  E.  ATKINSON,  M.D. 


It  has  been  customary  with  authors  to  describe  under  the  genen 
wading  Purpura  a  number  of  affections  presenting  as  a  common  sym' 
m  the  extravasation  of  blood  into  the  tissues,  more  espedally  of  t 
:in  and  mucous  membranes,  quite  irrespective  of  etiological  or  patl 
gical  considerations.  Thus,  the  tinj  eccbymoses  causea  by  the  bi 
'  fleas  have  been  denominated  purpura  pulioosa;  the  larger  bra 
isulting  from  external  violence,  purpura  traumatica;  the  extravasati 
vurring  in  the  course  of  scurvy,  purpura  scorbutica ;  those  encount' 
:  malignant  small-pox,  purpura  variolosa;  and  so  on.  These  affect' 
fferine  widely  in  nature,  possess  as  a  common  symptom  the  esca^ 
ood  from  the  vessels  into  the  tissues.  It  is  evident,  therefore,  tV 
le  sense  often  employed  the  term  purpura  is  used  to  describe  a  sym 
'  symptoms  common  to  a  variety  of  non-related  maladies. 

If  there  be  a  j)eculiar  morbid  process  having  for  its  conslnn 
laracteristic  symptom  the  spontanpous  escape  of  the  blood  fro 
ood-vessels,  it  is  plain  that  interstitial  bemorrbage  from  e: 
blence  or  from  the  action  of  a  definite  poison  circulating  in  tht 
id  disorganizing  it  and  its  containing  vessels,  as  in  pbospbonis- 
g,  or  from  the  influence  of  certain  zymotic  diseases,  eliould 
»ignated  by  the  title  i)roperly  belonging  to  a  substantive 
he  question,  therefore,  is :  Are  there  groups  of  symptoms  it 
orbid  action  of  definite  cliaracter,  but  of  varying  intensity, 
le  name  purpura  may  with  propriety  be  applied? 

In  the  present  light  of  pathological  science  it  is  impossiWe  t 
lis  question  in  the  affirmative  without  considerable  qualitic: 
ust  DC  confessed  that  we  do  not  possess  a  kno^vleclgc  of  a.i 
lain  of  morbid  processes  constituting  a  distinct  disease  tin' 
signated  as  purpura.  And  yet  we  are  able  to  recognize  a  nei 
ms  varying  greatly  in  intensity,  from  the  most  trivial  petec\\\ 
>  profuse  and  fatal  hemorrhages,  accompanied  by  a  truin  of 
ons  wbicli  we  arc  unable  to  connect  with  any  of  tlie  cau 
wkea  of,  and  which,  indeed,  depend  upon  no  fixed  ex<: 
ith  which  we  are  acquainted.  It  may  be  eventually  prove  i 
jro,  even  as  we  understand  it,  is  merely  a  set  of  pfienor  i 
idely-diflering  influences  acting  upon  the  blood  and  blood  ■ 
lat  the  term  will  disappear  from  our  nomenclature  as  i 
isease,  but  will  be  preserved  as  denoting  a  symptom.       Fo     I 
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purpura  is  anderstood  to  be  a  group  of  symptoms  cliaracterized  by  the 
effusion  of  blood  into  the  tissues  of  the  body,  or  upon  its  free  surfaoes, 
or  into  its  serous  cavities,  which  seem  to  arise  spontaneously,  and  for 
which  we  are  unable  to  assign  a  definite  cause.  With  this  view  of  the 
nature  of  purpura  it  becomes  necessary  to  exclude  from  present  consid- 
eration blood -extravasations  from  internal  or  external  violence,  the 
action  of  the  specific  principles  of  contagious  or  infectious  fevers,  the 
dyscrasia  of  scurvy,  the  influence  of  poisonous  substances,  and,  in  a 
word,  any  of  those  affections  of  which  the  escape  of  blood  from  the 
vessels  constitutes  an  epi-phenomenon. 

Purpura  may  be  conveniently  considered  as  presenting  three  varieties : 
1,  purpura  simplex ;  2,  purpura  heemorrhagica ;  3,  purpura  rheumatica. 

These  three  forms  of  the  disease  are  not  distinguished  by  sharply-outlined 
differences,  but  merge  the  one  into  the  other,  now  one,  now  another  set 
of  symptoms  predominating.  To  these  may  be  added,  likewise  for  con- 
veDienoe,  three  sub-varieties — ^purpura  urticans,  purpura  papulosa,  and 
purpura  nervosa.  The  difference  between  these  forms  of  purpura  should 
not  be  considered  as  of  more  than  clinical  import.  Whatever  variations 
present  themselves  may  with  probable  propriety  be  ascribed  to  complicat- 
iugiufluences. 

ruRPXJRA  Simplex. — ^This  is  the  mildest  form  of  purpura,  and  may 
in  many  cases  readily  escape  observation.     It  may  begin  abruptly,  in  the 
midst  of  health,  without  the  slightest  subjective  symptom,  or  the  extrava- 
ations  may  be  preceded  for  several  days  by  some  discomfort,  aching  of 
limbs,  sluggishness,  anorexia,  even  a  small  amount  of  fever.     The  erup- 
tion usually  appears  first  upon  the  lower  extremities,  preferably  the  flexor 
surfaces  of  the  thighs  (Duhiring),  but  frequently  upon  the  legs.    It  extends 
from  these  points  to  the  upper  extremities  and  trunk,  usually  sparing  the 
fcce.    The  lesions  vary  in  size  from  tliat  of  a  pin-head  to  that  of  a  finger- 
nail (petechia),  or  they  may  be  linear  (vibices).     They  remain  discrete, 
and  do  not  increase  in  size  throughout  their  course.     Each  spot  of  hem- 
orrhage will  endure  for  from  one  to  two  weeks.    At  first  the  lesions  are 
of  a  livid  red  color,  and  declare  their  extra-vascular  nature  by  remain- 
ing unalt^^  when  subjected  to  pressure.     The  color  of  these  spots 
changes,  as  in  ordinary  ecchymosis,  in  consequence  of  the  metamor- 
phoses of  the  hsematin  preparatory  to  its  final  absorption,  from  crimson  to 
purple,  to  blue,  to  green,  to  yellow,  and  finally  fades  away.     When  recent, 
the  s{)ots  appear  sharply  outlined,  with  sometimes  a  faint  encircling  zone 
of  h^vperaemia,  but  as  they  become  older  their  margins  grow  indistinct 
"  hile  the  early  lesions  slowly  disappear,  others  continue  to  develop,  and 
the  affection  may  thus  be  protract^  for  weeks.     At  times  the  petechisB 
appear  in  crops,  recurring  every  few  days,  the  patient  at  one  time  appa- 
'^ntly  nearly  well,  at  another  time  worse  than  ever.     Finally,  the  symp- 
toms definitely  disappear,  to  return  no  more,  or  they  pass  into  those  of 
other  forms  of  purpura.     During  the  course  of  purpura  simplex  the 
blood-vessels  of  the  skin  alone  are  affected,  the  deeper  tissues  and  mucous 
Diembranes  probably  remaining  unchanged. 

Throughout  the  attack  tlie  general  health  may — usually  does — remain 
pod.  As  an  occasional  symptom  there  will  be  observed  a  few  vesicles  or 
hlehs,  oontaining  blood,  upon  the  skin.  The  extent  of  the  general  erup- 
tion may  vary  from  a  few  scattered  petechias  to  a  copious  and  startling 
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number  of  purpuric  spots.     The  mainteDance  of  the  upright  position 
tends  to  perpetuate  the  evolution  of  die  lesions. 

In  elderly  persons  purpura  simplex  is  sometimes  observed^  and  has 
been  described  by  many  writers  as  puri)ura  senilis.  Hilller,  following 
Batemauy  describes  it  as  occurring  in  old  women  ^'  upon  the  outside  of 
the  forearms  in  successive  dark^  purj)le  blotches  of  an  irr^ular  form  and 
various  magnitude.^'  ^  Aged  men  as  well  as  women  are  liable  to  the  affec- 
tion, which  may  quite  as  well  appear  upon  the  lower  exti*emities  of  eitlier 
sex.  It  is  altogether  likely,  however,  that  in  such  cases  d^eneradons  of 
the  vascular  walls  alone  may  cause  the  extravasations. 

Purpura  HiEMORRHAOiCA  (Morbus  Maculosus  Werlhoph). — In 
this  form  of  purpura  there  are  added  to  the  symptoms  of  purpura  sim- 
plex hemorrhages  into  and  from  the  various  mucous  tracts,  tiie  nasal,  &U- 
eial,  pharyngeal,  gastric,  intestinal,  renal,  uterine,  rarely  the  pulmonary 
mucous  membranes,  and  exceptionally  into  the  various  serous  membranes 
and  cavities.  It  may  begin  abruptly,  in  the  midst  of  apparently  vigor- 
ous health,  or  after  premonitory  symptoms  extending  over  several  days, 
vague  sensations  of  discomfort — headache,  pains,  anorexia,  indi8]K)sition  to 
exertion,  and  the  like — or  it  may  occur  as  a  transition  from  other  forms 
of  purpura.     Usually  there  is  no  fever. 

The  hemorrhagic  six>ts  u]x>n  the  skin  appear  much  as  in  purpura  sim- 
plex, though  the  lesions  are  larger,  acquiring  the  size  of  coins  or  even  of 
the  palm  of  the  hand.  Spots  soon  appear  upon  the  visible  mucous  mem- 
branes, and  fi*ee  hemorrhages  occur ;  indeed,  the  latter  may  be  the  first 
symptom  observed.  Epistaxis  is  of  most  common  occurrence,  but  bleed- 
ing from  the  mouth,  stomach,  and  intestines  almost  as  frequently  results. 
The  gums  are  almost  constantly  affected,  and  upon  inspection  these  may 
be  found  covered  with  blackish  scabs,  upon  removal  of  whicli  the  mucous 
membrane  will  be  found  pale  and  not  swollen — an  important  point  in 
diagnosticating  this  affection  from  scurvy.  Vesicles  and  blebs  filled  with 
blood  form  both  on  the  skin  and  mucous  membranes.  They  quickly  ru])- 
ture  and  discharge  their  contents.  Bleeding  from  the  stomach  and  intes- 
tines is  revealed — in  the  former  case  by  the  vomiting  of  a  brownish  mate- 
rial resembling  coffee-grounds ;  in  the  latter  case  by  the  passage  of  black, 
tar-like  evacuations.  I'ulmonary  hemorrhage  is  to  be  distinguished  from 
hsematemesis  by  the  frothy  and  arterial  character  of  the  blood.  Hsematu- 
ria  may  proceed  from  any  part  of  the  urinary  tract.  Bleeding  from  sev- 
eral jxirts  may  occur  at  the  same  time,  and  may  be  very  copious. 

In  the  mucous  membranes  extravasations  of  greater  or  less  extent  may 
occur,  as  in  the  derma.  Into  the  serous  membranes  they  may  take 
place  with  or  without  effusion  into  seroiLS  cavities.  It  is  only,  however, 
in  cases  that  will  almost  certainly  end  fatally  that  the  effusions  into  these 
cavities  are  encountered.  Hemorrhages  into  the  substance  of  the  lungs, 
into  the  brain  and  other  viscera,  as  well  as  into  the  tissues  generally,  are 
occasionally  obser\'ed. 

At  the  outset  of  these  bleedings  the  general  health  of  the  patient  may 
appear  unimpaired,  and  if  they  be  few  in  number  and  moderate  in 
extent  but  slight  evidences  of  debility  may  be  shown  throughout  the 
attack ;  but  it  is  often  the  case  that  the  loss  of  blood  is  excessive  and 
long  continued,  and  symptoms  of  profound  aniemia  supervene.     The 

^  Bejnolds'B  System  of  Medicine,  vol.  i.  p.  792. 
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patient  heoomes  greatly  exhausted ;  intense  pallor  is  developed,  shortly 
followed  by  general  oedema.  Attacks  of  syncope  apj)ear,  and  iu  fatal 
cases — ^which  are  not  common— death  results  from  asthenia.  This  result 
may  occur  after  a  few  days  from  the  profuseness  of  the  hemorrhage ; 
usually,  however,  only  after  several  weeks.  Throughout  the  attack  the 
cutaneous  lesions  continue  to  develop,  either  irregularly  or  in  successive 
outbreaks,  scattered  over  the  general  surface,  involving  the  face  less 
frequently  than  other  parts.  These  spots  undergo  the  color-changes 
l)eculiar  to  extravasated  blood,  and  may  be  seen  in  all  the  stages  of 
mvolution  in  the  same  patient  Fever,  usually  absent  throughout  the 
attack,  may  appear  at  the  height  of  the  affection,  but  does  not  run  high. 
Local  inflammations  are  exceedingly  rare.  In  favorable  cases  recovery 
follows  the  gradual  mitigation  ana  disappearance  of  the  symptoms,  but 
relapses  frequently  occur,  and  convalescence  may  be  retarded  for  months. 

Purpura  Rheumatica  (Peliosis  Rheumattca). — Schoenlein  in  1829 
described  as  peliosis  rheumatica  an  affection  in  wiiich  the  symptoms  of 
purpura  simplex  were  associated  with  pain  and  often  with  effusion  into 
the  joints,  especially  those  of  the  knee  and  ankle.  He  considered  it  as 
an  iudependent  malady.  This  opinion  has  been  shared  by  Fuchs,  Hebra, 
Kaposi,  Neumann,  and  many  others.  Kaposi  ^  regards  it  as  related  to 
erythema  nodosum,  with  which  affection,  indeed,  it  possesses  some  features 
in  common.  It  probably,  however,  constitutes  a  complication  of  ordinary 
purpura.  That  it  is  not  primarily  rheumatic  is  shown  by  the  almost 
invariable  absence  of  many  of  the  symptoms  characteristic  of  rheuma- 
tism ;  that  it  cannot  be  an  independent  affection  appears  from  its  inti- 
mate relations  with  other  forms  of  purpura. 

Purpura  rheamatica  commonly  b^ns  with  malaise,  anorexia,  debility, 
sometimes  with  mild  fever.  The  patient  is  soon  attacked  with  pains,  of  a 
more  or  less  acute  character,  in  the  joints,  especially  the  knees  and  ankles. 
There  may  be  some  effusion  into  the  joint  and  cutaneous  oedema.  After 
a  few  days  the  nature  of  the  complaint  will  be  revealed  by  an  eruption 
of  petechias,  first  near  the  painful  joints,  but  soon  extending,  involving 
iu  many  cases  even  the  head  and  trunk.  The  eruption  may  be  at  first 
slightly  elevated  and  surrounded  by  a  fine  halo  of  hypersemic  injection. 

The  pains  usually  subside  upon  the  appearance  of  the  eniption,  and 
the  malady  may  be  completed  after  a  single  outbreak.  More  commonly 
new  joint-pains  are  experienced,  fresh  crops  of  petechia  appear,  and  the 
trouble  may  be  prolonged  for  weeks,  even  months,  the  patient  meanwhile 
suffering  not  very  greatly  in  general  health.  The  lesions  may  be  cuta- 
neous only ;  rarely  bleeding  from  mucous  surfaces  will  occur  (Scheby- 
Buch).  Albuminuria  may  be  present  (Kaposi).  An  annual  type  is  said 
by  Kaposi,  Neumann,  an^  others  to  be  sometimes  observed,  the  spring 
and  autumn  being  the  usual  seasons  for  the  outbreaks.  This  is  supposed 
to  indicate  a  relationship  with  erythema  nodosum  and  multiforme.  Car- 
diac murmurs  have  been  detected  in  the  course  of  purpura  rheumatica,* 
but  these  were  probably  aneemic  or  antedated  the  purpuric  symptoms. 
Purpura  rheumatica  never  seems  to  result  in  endo-  or  pericarditis. 

Sen- Varieties. — ^Henoch*  and  Gouty*  have  described  a  form  of  pur- 

»  Eo»tAraMuiten,  1880,  p.  277. 

*  Kinnicott,  Arehivet  cf  Dermatolofji/j  i.  p.  103;  Mollldrei  Anri,  de  DermatoLf  ▼.  p.  44. 

'  BerL  Kim.  Woehefuchr^  51,  1874  «  Q<u.  Hebd.,  36  ei  teg.,  1876. 


190  PURPURA. 

pura  mostly  observed  in  childreD,  io  whom  rheumatoid  paina  occur  oltme 
with  colic  and  vomiting  of  greenish  or  bilious  raatter,  tenesmus,  m. 
sometimes  with  loss  of  blood  from  the  bowek   The  disease  may  Ije 
protracted  throughout  months  by  relapses.     Cutuneuua  edema  frequent); 
occurs.     Couty  regards  it  as  a  form  whose  peculiarities  justify  its  as^- 
ment  to  a  position  of  its  own.     The  cause  of  the  assoi^ated  traiu  of 
symptoms  is  supposed  (Couty)  to  reside  in  the  sympatbetic  Bystcm,  wA 
the  name  purpura  nervosa  is  proposed  for  it.     So  many  features  of  ordi- 
nary purpura  are  manifested  in  these  cases  that  it  seefos  better  to  consider 
them  as  examples  of  onlinary  purpura  comjilicated  with  gagtro-Intestiual 
derangement.     It  lias  been  suggested  tliat  the  nausea,  vomiting,  and 
abdominal  pains  may  result  from  extravasation  of  blood  into  the  peri- 
toneal tissue.' 

la  the  course  of  purpura  there  is  frequently  observed,  more  espedally 
in  purpura  simplex,  a  wheat-like  arrangement  of  the  eruption — sucli 
indeed,  as  occurs  in  urticaria.  Tlie  term  purpura  urticans  has  been  ^■Kt 
to  tliis  sub-variety,  which  may  or  may  not  be  accompanied  by  itciuQj 
Scheby-Buch  has  suggested  that  the  urticaria  may,  with  more  propriety,' 
attributed  to  the  gastric  disturbances  that  so  of^cn  accompany  the  fori 
of  purpura  presenting  it.'  The  wheals  are  usually  seen  upon  the  \m 
extremities,  but  may  appear  elsewhere.  A  considerable  degree  of  oede 
may  be  present,  particularly  in  lax  tissue,  such  as  that  of  the  scroti 
eyelids,  etc. 

Purpura  papulosa  (lichen  lividus,  Willan)  is  a  form  of  purpura  w\ 
in  the  midst  of  ecchymoses,  livid  papales  appear.  These  prob 
depend  upon  a  kt^  amount  of  hemorrhage  occurring  within  a  Vu 
space,  must  often  surrounding  the  orifices  of  hair-folli^es,  because 
are  supplied  with  a  capillary  network  that  comes  directly  from  the  0 
layer.'  They  are  formed  most  abundantly  on  the  legs  of  scrof 
cachectic  persons  who  have  purpura.  Care  must  be  taken  to  distr 
tliis  form  of  purpura  from  erythema  multiforme  and  erythema  no< 
where  blood  is  usually  extravasated  secondarily  into  the  tissues, 
cases  only  where  the  purpura  is  primary  should  be  recognized 
pura  papulosa. 

The  purpuric  effusion  appears  to  act  as  an  irritant  upon  the 
and  to  excite  inflammation.  Grangrene  of  the  mucous  coat  of  t1 
tines  has  resulted  from  extensive  hemorrhagic  extravasations,  a 
a  similar  cause  cutaneous  gangrene  has  been  known.  These  > 
tions,  however,  are  rare. 

EnOLOGY. — The  immediate  causes  of  purpura  are  q»ixte  ■ 
Both  sexes  and  persons  of  every  age  are  affected  by  it.  "Vi 
most  often  seen  in  debilitated  subjects,  those  in  vigorous  Vical 
no  immuuity.  It  has  ofleu  been  observed  during  oonvale^ 
other  maladies.  It  cannot  be  said  that  those  who  are  miseraV 
fed,  and  lodged  are  especially  predisposed  to  attacks  of  purpun 
purpura  ana  hemophilia,  etiologically,  there  are  many  point 
ence.  Purpura  is  not  hereditary,  nor  is  there  a  purpuric  dia 
strict  sense  of  the  term.     Some  persons,  indeed,  seem    to   p 

'  Immerratuin,  Ziemnea'i  Oytlopad.,  vol.  KVti.  p.  265. 

'  Dealtchi  Areh./.  Klin.  Med..  B.  xiv.  p.  490, 

■  Hebr*,  Skin  Dittiaa,  Hew  Bvd.  Stx.  Transact.,  ii.  p.  42f 
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disposition  to  the  disease,  and  some  authors  claim  for  purpura  rheumatica 
a  distinct  annual  type.     This,  however,  is  not  at  all  certain. 

Recently  it  has  been  claimed  that  purpura  hasmorrhagica  depends 
upon  the  presence  of  a  minute  organism  in  the  blood.  Petrone^ 
injected  blood  drawn  from  patients  with  this  disease  under  the  skin 
of  rabbits,  producing  widely-distributed  hemorrhages.  In  the  blood 
of  these  individuals  and  of  the  injected  rabbits  micrococci  and  bacilli 
were  detected.  Watson  Cheyne'  also  describes  a  plugging  of  the  capil- 
laries with  bacilli.  These  were  yrhr^  ^^  ^^  ^^^^  ^^  length  and  ^q^qq 
of  an  inch  in  diameter,  and  were  arranged  in  colonies.  In  another  case 
there  were  found  micrococci  arranged  in  chains.  These  swarmed  in  the 
capillaries  and  some  larger  vessels,  and  sometimes  completely  blocked 
them.  Although  an  origin  in  infection  has  thus  been  claimed  for  pur- 
pura haemorrlu^ica,  the  fact  that  more  than  one  variety  of  micro-organ- 
ism was  observed  cannot  fail  to  excite  suspicion  of,  possibly,  erroneous 
observation, 

Patuoix)gy. — In  the  foregoing  description  those  extravasations  of 
blood  due  to  simple  mechanical  violence,  as  from  flea-bite,  and  sudden 
increase  of  blood-pre&sure,  as  in  the  effort  of  coughing  in  whooping 
cough,  also  from  the  deleterious  influence  exerted  upon  the  blood-vessels 
and  blood  by  certain  drugs,  the  specific  fevers,  Bright's  disease,  and  the 
like,  liave  been  excluded.  Only  those  have  been  considered  where  the  effu- 
sion of  blood  seemed  to  occur  spontaneously,  and  the  symptoms  to  result 
from  some  peculiar  but  not  understood  morbid  process.  The  hemorrhage 
is  but  a  symptom ;  the  process  by  which  it  is  brought  about  depends  upon 
some  change  in  the  blood  or  blood-vessels.  We  do  not  know  what  these 
subtle  changes  are.  The  blood  of  purpuric  patients  has  been  carefully 
examined,  but,  with  the  exception  above  mentioned,  no  definite  changes 
have  been  discovered.  Immermann^  found  during  the  first  staee  of  the 
disease  the  blood-corpuscles  perfectly  normal  in  appearanoe,  tne  white 
corpuscles  subsequently  slightly  exceeding  the  red  in  number — a  simple 
result  of  copious  hemorrhage.  No  stated  chemical  changes  in  the  blood 
are  known  in  purpura,  nor  is  it  known  how  the  blood  escapes  from  the 
vessels.  It  undoubtedly  escapes  through  alterations  in  the  vascular 
wall,  but  it  is  also  true  that  red  blood-corpuscles,  as  well  as  the  pale 
ones,  may  find  tlieir  way  in  considerable  numbers  through  the  unrup- 
tured wall  of  the  vessels,  per  diapedesin,  as  was  first  suggested  by  Vel- 
pcaa,  but  definitely  determined  by  Strieker.  The  causes  of  this  migration 
are  obscure.  Immermann  ^  asserts  that  a  fatty  degeneration  of  the  vas- 
cular tissues  and  of  the  muscles  takes  place.  This,  however,  is  mani- 
festly a  result  of  the  loss  of  blood,  and  not  its  cause.  Dr.  Wilson  Fox  * 
found  extensive  albuminoid  disease  of  the  muscles  and  capillaries  of  the 
skin;  but  the  albuminoid  degeneration  involved  several  organs  of  a 
patient  with  syphilis,  and  the  purpura  was  certainly  secondary  to  the 
morbid  conditions.  Rigal  and  Cornil  ^  think  that  the  hemorrhs^es  are  a 
result  either  of  sympathetic  irritation  or  of  diminished  action  of  the 
vaso-motor  centre.  It  is  indeed  altogether  likely  that  the  cause  will 
altimately  be  found  to  reside  in  the  vaso-motor  system. 

>  Lo  SperimentaU,  51, 1883.  >  Uncd,  i.,  1884,  344. 

'  Z'9nu9en*B  Oydop.,  xrii.  p.  258.  ^  Loe.  ciL 

*  BriL  and  Foreign  Med.'aiii\  JReview,  Oct.,  1865.  *  L'  Union  Mid.,  5,  6,  7, 1880. 
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Diagnosis. — ^The  affection  bearing  the  closest  resemblance  to  sponta- 
neous puq>ura  is  scurvy ;  indeed,  its  supposed  relationship  to  this  disease 
has  given  purpura  one  of  its  synonyms,  land  scurvy.  The  two  affections, 
however,  are  probably  without  the  slightest  relationship.  They  possess 
in  common  the  hemorrhagic  symptons,  both  in  the  tissues  and  from  free 
surfaces,  but  the  resemblance  does  not  extend  much  beyond  this.  Scurvy 
depends  upon  deprivation  of  fresh  vegetable  food  and  the  use  of  unsuit- 
able and  insufficient  food  generally,  and  upon  bad  hygienic  surroundings. 
Purpura  may — frequently  does — appear  in  broken-down  constitutions,  but 
it  equally  attacks  the  strong  and  vigorous,  while  the  character  of  food 
exerts  no  special  influence  on  its  production.  Scurvy  only  follows  long- 
continued  privations  and  as  a  culmination  of  a  train  of  distressing  symp- 
toms. Puqiura  appears  in  the  midst  of  health,  or  after  brief  premoni- 
tion, or  during  convalescence  from  totally  unrelated  diseases.  In  scurvy 
there  is  a  decided  tendency  toward  ulceration,  which  is  absent  in  purpura. 
In  scurvy  the  mouth  and  gums  inflame  and  ulcerate,  the  latter  becoming 
swollen,  spongy,  and  of  a  bluish-red  color.  In  purpura,  ulceration  of  the 
buccal  mucous  membrane  does  not  occur,  and  the  gums  are  pale  and  intact 
The  curative  influence  of  fresh  v^etablas,  lime-juice,  etc.  in  the  treatment 
of  scurvy  is  not  observed  in  purpura.  It  has  been  claimed  that  purpura 
is  but  a  mild  degree  of  scurvy :  this  cannot  be  so,  for  we  may  have  a  mild 
scurvy  or  a  severe,  even  fatal,  purpura. 

The  hemorrhagic  diathesis,  or  haemophilia,  presents  points  of  analogy 
with  purpura.  Here,  however,  is  found  the  almost  constant  history  of 
heredity  and  the  implication  only  of  persons  of  the  male  sex.  The  dis- 
position to  bleed  at  all  times  upon  the  receipt  of  the  smallest  injury  is 
quite  unlike  the  suddenly-developed  and  transitory  hemorrhages  of  pur- 
pura, which  are  also  more  generaily  distributed. 

With  the  secondaiT  hemorrhagic  effusions  and  ecchymoses  that  occur 
in  conditions  of  profound  alterations  of  the  blood  and  blood-vessels  in 
cases  of  malignant  small-pox,  scarlatina,  typhus  fever,  etc.,  and  in  some 
cases  of  poisoning,  as  from  phosphorus,  sjwntaneous  purpura  presents 
identities,  but  the  history  of  the  complaint  and  the  condition  of  the  patient 
will  prevent  error.  A  knowledge  of  the  circumstances  will  serve  to  dis- 
tinguish purpura  simplex  from  the  petechiae  and  small  ecchymoses  pro- 
duced by  fleas,  by  diminished  atmospheric  pressure,  by  coughing.  Id 
the  course  of  Bright^s  disease,  etc. 

Purpura  rheumatica  presents,  as  has  been  shown,  many  points  of  resem- 
blance to  erj'thema  multiforme  and  erythema  nodosum.     The  mild  fever, 
the  joint-pains,  the  extravasations  of  the  latter  affections,  are  much  like 
the  symptoms  of  this  form  of  purpura.     The  nodular,  inflamed,  tender 
condition  of  the  lesions,  their  location — frequently  upon  the  extensor 
surfaces  of  the  extremities — their  course  and   duration,  usually  serve 
to  identify  erythema  nodosum,  while  with  erythema  multiforme  it   is 
usually  not  difficult  to  observe  its  essentially  inflammatory  character. 
Scheby-Buch  has  shown  the  difficulties  often  opposed  to  the  differenti- 
ation of  purpuric  lesions  and  ecchymoses  due  to  violence.^     Where  the 
1)etechial  eruption  of  purpura  simplex  is  well  marked,  where  the  internal 
lemorrhages  of  purpura  hsemorrhagica  are  copious,  the  inquiries  of  the 
observer  will  usually  lead  him  to  correct  conclusions.    Where  the  eochy- 

*  Viertelj.f.  Denmtoi  und  SypLy  1879,  p.  99. 
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moses  are  larger  and  upon  exposed  parts  of  the  body,  tlie  diagnosis  from 
the  lesions  alone  becomes  impossible,  and  due  consideration  of  all  con* 
comiUmt  circumstances  is  essential.  It  should  be  remembered  that  in 
purpura  very  slight  violence  may  call  forth  extensive  ecchymosis.  This 
circumstance  has  important  medico-legal  bearings. 

Prognosis. — Purpura  usually  terminates  favorably.  Its  course  runs 
from  two  to  six  weeks,  rarely  longer.  Relapses  and  remissions  are  fre- 
quent. Puq)ura  simplex  is  of  very  little  gravity,  and  need  excite  little 
apprehension.  Purpura  rheumatica  almost  always  ends  in  recovery ; 
fatal  terminations,  however,  have  been  known.  Purpura  hemorrhagica 
is  of  much  more  serious  imix)rt.  Even  here,  however,  though  the  patient 
may  fall  into  profound  debility  from  loss  of  blood,  recovery  is  the  rule, 
the  symptoms  gradually  diminishing  in  severity  until  health  becomes 
re-established.  In  fatal  cases  death  ensues  after  prolonged  and  profuse 
lasses  of  bloo<l.  Puq)ura  may  subside  after  a  single  outbreak  or  many 
relapses,  and  recrudescences  may  occur  extending  through  months.  Anae- 
mia may  persist  long  afler  the  disappearance  of  purpuric  symptoms.  A 
tendency  to  purpura  may  be  shown  at  irregular  intervals  for  years,  and 
even  throughout  life. 

Treatment. — ^Very  mild  cases  of  purpura  simplex  require  no  treat- 
ment, not  even  confinement  within  doors.  The  patient  is  often  first  made 
aware  of  his  disease  by  accident ;  doubtless  it  frequently  escapes  detection 
altogether.  It  has  been  observed  that  purpura  often  appears  upon  the 
l<)\?er  limbs  of  convalescents  from  other  diseases  when  they  first  essay  the 
upright  position.  Relajiscs  of  purpura  also  frequently  appear  as  the 
jxitient  leaves  his  bed.  We  have  here  an  important  indication  for  treat- 
ment— ^viz.  the  maintenance  of  the  recumbent  posture  in  cases  of  any 
degree  of  severity.  Fresh  vegetables  and  vegetable  acids  do  not  have  the 
same  hapjiy  influence  as  in  scurvy.  It  is  manifestly  important  that  appro- 
priate food  should  be  administered  in  sufficient  Quantity,  both  to  improve 
the  general  health  and  to  repair  the  exhausting  losses  of  blood.  Milk  is 
an  exceedingly  valuable  article  of  diet  in  these  cases,  being  but  little  apt 
to  irritate  the  mucoiLS  membrane  of  the  alimentary  canal. 

The  patient  should  be  guarded  against  violence.  Injuries  that  may  be 
of  no  consequence  to  healthy  persons  may  excite  in  the  purpuric  profuse 
hemorrhage,  free  or  interstitial.  Violent  emotions  and  physical  efforts 
•J'hould  be  avoided,  as  in  stimulating  the  heart's  action  a  condition  of 
increased  blood-pressui-e  ensues  that  may  readily  result  in  extravasation. 

There  are  no  remedies  that  exert  a  specific  influence  over  purpura,  ami 
yet  (juite  a  number  have  enjoyed,  and  still  enjoy,  high  reputation  in  con- 
trolhng  the  symptoms.  Probably  the  most  frequently  employed  remedy 
against  purpura  is  sulphuric  acid,  preferably  the  aromatic  sulphuric  acid, 
»n  doses  of  from  15  to  20  drops,  diluted  well  with  water  and  administered 
every  third  or  fourth  hour.  It  is  certainly  an  agent  of  value,  though 
^nie  authors  maintain  that  it  has  no  efficacy  (Immermann).  Acetate 
<*f  lead  undoubtedly  exercises  an  influence  over  the  course  of  the  disease. 
More  recently,  ergot  has  been  employed.  Its  use  has  been  highly 
extolled  by  Buckley  and  others.  Very  large  doses  may  be  given.  The 
"ypodermic  use  of  ergotin  has  been  followed  by  results  most  gratifying 
^0  those  employing  it.  Oil  of  turpentine  has  enjoyed  considerable  repu- 
tiition.    A  remedy  tliat  undoubtedly  has  a  good  effect  is  iron,  both  as 
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exercising  a  controlling  action  over  the  bleeding  and  as  assisting  to  repair 
the  resulting  anaemia.  The  tincture  of  tlie  chloride  is  the  most  suitable 
preparation,  and  may  be  given  in  large  doses  (from  ni^xx  to  fess^,  well 
diluted,  every  fourth  hour.  Care  must  be  exercised  to  avoid  irritating 
the  digestive  organs  with  it.  Formerly,  venesection  was  employed  to 
prevent  the  occurrence  of  hemorrhage,  but  its  eflScacy  m  this  direction 
is  at  least  doubtful,  and  cannot  but  help  to  intensify  the  disastrous  cod- 
sequences  of  severe  and  protracted  attacks. 

The  various  complications  that  may  arise,  as  well  as  the  general  results 
of  purpura,  must  be  treated  symptomatically.  For  the  mucous  membranes 
astringent  washes  should  be  used,  and  in  favorable  situations  the  tampon 
may  sometimes  be  employed  with  profit.  In  purpura  rheumatica  the 
arthritic  pains  will  be  alleviated  by  anodyne  liniments  and  plasters,  and 
the  often  accompanying  abdominal  pains  and  colic  by  anodynes  internally 
administered.  Hiematemesis,  haematuria,  etc.  must  be  treated  upon  gen- 
eral principles.  The  results  of  profuse  hemorrhage  must  be  coml^ted 
with  stimulants.  Transfusion  of  blood  has  been  proposed  and  practised 
for  the  extreme  anaemia  that  sometimes  occurs,  but  without  encouraging 
results.  If  necessary,  the  bowels  may  be  kept  fi^ee  by  mild  aperients. 
In  severe  cases  rest  in  bed  should  be  rigidly  enforced  until  after  the 
establishment  of  convalescence.  Quiuia,  iron,  and  mix  vomica  are  indi- 
cated above  all  otlier  remedies  for  the  anaemia  resulting  from  an  attack 
of  purpura. 


DIABETES  MELLITUS. 

By  jambs  TTSON,  A.  M.,  M.  D. 


Diabetes  MELunra  ia  a  term  applied  to  a  groap  of  eymptoms  more 
or  less  complex,  of  which  the  most  coiispieiiuus  is  an  laercascd  flow  of 
f^Lcchuine  orioe — whence  tlie  symptomatic  tille.  It  is  associated  with  a 
lierangemeDt  of  tlie  sugar-osslmilatrng  office  of  the  liver,  as  the  result  of 
wbich  an  ahnormaily  large  quantity  of  glucose  is  passtjd  into  the  hepatic 
vein  and  tlicnoe  iuto  the  syfitemic  blood,  from  whleli  it  is  secreted  by  the 
kidaeyg.  The  oonditioa  is  sometimes  ossociutod  with  alterations  ia  the 
Dcn-ouB  ^'^tom,  at  others  witli  cluiuges  in  the  liver  or  pancreas,  while  at 
others,  Btill,  it  b  impossible  to  discover  any  structural  alterations  accom- 
iwnying  it 

Pathology  and  Pathogesesis. — Notwithstanding  that  this  disease 
lias  been  recognized  for  two  centuries  and  a  half,  that  abundant  oppor- 
taaJty  has  been  furnished  for  its  ix)6t-mortem  investigation,  and  that 
esperimeutal  physiology  lias  contributed 
bhhJi  infonnatiou  bearing  upon  tlie  sub-  ^°'  ^* 

i^,  iis  patholt^  is  still  undetermined. 
Experimeut  has, liowever,  rendered  it  very 
likely  tliat  all  cases  of  essential  glyco- 
5uria~tlut  is,  all  coses  in  which  sacclia- 
nne  urine  ia  not  the  direct  result  of  over- 
ingestion  of  sugar  or  sugar-producing  food 
-^n  accompanied  by  a  hyix>ncnila  of  the 
liver.  This  hypenemia,  with  its  consequent 
glyoMuria,  can  be  induced  by  puncturing 
<* irritating  tlie  so-called  diabetic  area'  in 
tlie  medulla  oblongata.     This  area  corre- 

!l«n(la  with  the  vaso-raotor  centre,  and  To.bowth,  p«uio,.  af  u»p«,«ta™™. 
■UQtherootsofuiepneumogastricorvaeus  ouirtd  w  p™*""  "'^'""''M'^J".'*" 
non'e  in  the  door  ot  the  fourth  ventricle;  irs miube reMiro'i^ ^i^ iha  diie^ 
»lKnce  it  was  at  first  inferred  that  tliis  Sf "i™iS'^Ii« Scrip" "rtllTalirihBVunh 
nerve  is  the  excitor  nerve  of  glycosuria.  ™'Jri;''\h7nSn«r™Tsi'™uriTwirh 
h  was  soon  ascertained,  however,  that  |wiy«Tii;.ni  »^ii«urBiuiUBbigher 
flien  the  pncumogastric  ^vas  cut,  glyco-  "''  "'' 
saria  ensual  only  when  tlie  central  end  was  stimulated,  while  stimula- 

'  The  itrxbetic  area,  as  marlced  out  bj  Eckhard,  and  which  coirespnndg  with  tlie  vaso- 
"'*oriM«,M  defined  by  Owqannikuw  (LudwUft  ArUilen,  1871,  p.  21).  is  bounded  bv  a 
li^  dmwn  fuiir  or  five  mm.  above  tlie  nib  of  tbe  calamus  scriptorius,  aud  tuiollier 
™«  four  mm,  higher  up. 
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tion  of  the  peripheral  portioo  was  without  effect.  Whence  it  became 
evident  tliat  this  nen'e  is  not  the  exciter,  but  the  sensory  nerve  conoemetl 
in  glycogenesis. 

It  was  also  learned  in  the  course  of  continued  exiwriment  that  glyco- 
suria resulted  upon  transverse  section  of  the  medulla  oblongata,  of  the 
spinal  cord  above  the  second  dorsal  vertebra,  of  the  filonieuts  of  the  sym- 
pathetic accompanyiug  the  vertebral  artery,  upon  deetn  ctiou  or  extir- 
jtation  of  the  superior  cervical  ganglion,  and  sometimes,  but  not  ahi-ays, 
after  division  of  the  sympathetic  in  tlie  chest  (Pavy) ;  also  alter  sectiou 
or  careful  cztirpaliuu  of  the  last  cervical  ganglion,  sectioD  of  tlie  two 
nerve-filaments  passing  from  the  lower  cervical  to  the  ui>per  thoracic 
l^anglion  around  the  subclavian  artery,  forming  thus  the  annulus  of 
Vieusseus,'  and  after  section  or  removal  of  the  upper  thoracic  ganglion. 


Thr  lint  oerrlnl  and  flnt  thondo  giiiRlli,  irith  cl 


»  being  omllLed.) 


Ihc  vertical  «ynirunhciic  ner>cepaing  in  Iho  in  (trior  ccf  vital  Mngli*,  flf.mrc.  in/.  Two  tool*  of  il>» 
iraiiKliun  mn  ahawu— nr'.,  (he  lower  gf  llie  Iwo  trconi|.onrlng  (Go  vorlobnil  ancr^,  A.  T*rf^  ud  bFtnii 
'.lie  one  g»nenillv  pOMeBiiig  mctlcniior  properilen;  (Jj.  (4or.  pr,  the  llr»i  thoracic  guDgllon.  in  *"•• 
branrlif-     - -'-  -' '-■--- ■-■ ■■—    1  ....  ...i_.__._^  ._ —    » 1_ 


(  1<r  B  bnineli  l^m  the  lo 

\c\\  pn>ceed  nerrra  to  fori , 

■  Indicated  In  ilw  Deun  l>7  II 


•cceierator  ULio 

All  these  operations  paralyze  the  vaso-motor  nen-ea  by  which,  in  health 
the  blood-vessels  of  the  liver  are  kept  in  a  state  of  tonic  contraction 
hence  these  vessels  dilate  when  the  nerves  are  cut.  From  the  facts  uanic< 
we  also  learn  the  path  of  the  glycogenic  influence,  which  must  be  fron 
the  medulla  oblongata  into  the  spinal  cord,  thence  by  the  Alaments  of  tli' 

'  Cjon  and  AIndofl)  reprint  from  the  Mflnnija  hiulnqiqvtM  txiA  BulUtitt  de  PAeadfmi 
Imptriale  de  Frlrr^iourg.  vol.  xiii.  p.  91  ;  citoil  bv  Dr.  Brimton  in  tlje  Lecturea  Dame 
In  nol«  on  p.  19S;  >lso  BrUit^  Mtdieai  Joumul,  I>cc  23,  1871,  p.  731. 
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fvmpatlietic  which  accompany  the  vertebral  artery  into  the  lower  cervical 
ganglion;  thence  through  the  annulus  of  Vieusseus  into  the  firHt  dorsal  gan- 
glion ;  and  thence  tlirough  the  prevertebral  cord  of  the  aympatbetic,  and 
branches  not  precisely  determined,  to  the  hepatic  blood-vesseU  as  shown 
by  the  dotted  line  in  Fig,  3. 

I  say,  by  brandies  of  the  sympathetic  not  precisely  determined, 
because  our  power  to  produce  artiHclal  diabetes  foils  below  tlie  first 
thoracic  ganglion ;  for  section  of  the  sympathetic  between  tlie  tenth  and 
twelAh  nbs,  and  of  the  splancbnics,  is  not  follo^ved  by  glycosuria, 
although  the  vaao-motor  nerves  to  the  liver  are  known  to  pass  tlirough 
them. 


Fit  1,  JUBTSin  >hD»lnK  Iht  couna  of  th«  nio-moU>T  ncrT«  of  th*  Win,  icwrjlni!  lo  Cron  and  Alidolf. 
Th(H  nerrsin  HhIJuiiiI  \.,  i he  dulled  Hue  vhlch  loctiinpBDlei  \i\em:  n,  •uo-molor  csnini  ft 

«rWTT;rf,lliTBi  pjlngou  each  >lde  of  I1i«  ■iilicliilin  ■rtfr;r  and  forraini  il«  innul'ui  of  V^"b«i" 
blnl  dam!  raogliun  -,  /.  gungJionnteil  cord  of  Iho  %jaifiu,ba\c ;  f.  the  «pTinl  conl ;  A,  Ibe  gnlanelinic 
l^rrei:  {.niliac  (nmulton.  from  "lilch  tiuo-niolor  ncr-es  powtotha  hepullcand  IntalJual  vcbkIi; 
<Iha  lung^  ID  whlcti  Bbrti  of  the  vogiii  ura  leen  dliulbuccd;  L  tLe  liver;  in,  Uia  1uI«Ud«;  n,  the 
•KB  Bf  Ibe  una. 

iiHlicate  the  niiw  imrt*  m  In  KIg.  :I.  The  henallc  vuu-nintur  ner^-es  irg  here  rvi>reMn1ed  u  lUHlnE 
teXTdowDILecordltun  Id  ng.a,,ud  learlng  It  br  conm.unicallnff  brpnclie.  lo  IbowcoB^  dorwl 
I«n|Jion.  Ul.|>aMlbi>lliiilihejiu«7B0iiielliue»leHvf  lirlhebrBNChp.!..  lheBril,.nJ  ninellmit  br 
Ihow  Rolni  to  ■  l«»er,  ganglioTi.    In  Biich  cnvi  nrj  Irrl union  lo  the  lliird  or  oi>e  of  Ihe  other  cerTfcml 

Riiilla  Bi>r  ™"«  dinbelwby  heing  coniej«i  ilong  Ihe  rerleLrol  unerj  rniil  un  the  cord,  u  indicated 
.  lie  dark  line,  lo  Ihe  T»o-motor  wnlre,  wliere  ft  may  lause  leflei  InhlUiiion  in  the  lame  waj  m 

According  to  Eckhard,'  the  phenomena  of  artii5cial  glycosuria  arc 
im'Uitive  and  not  paralytic.     This  view  he  believes  sustained  by  his  own 
Mi>eriraents,   according  to  which   if   the  splancbnics,   through   wluch 
'  BeHrage  mr  AtxU.  wid  PKi/iiiologit,  W^  1859,  p.  1 ;  Tii.,  1873. 
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he  vaso-motor  nen'cs  of  the  liver  pa-ss,  are  cut  prior  to  the  diabetic 
luucture,  not  only  docs  this  operation  fail  to  produce  glycosuria,  but 
t  even  reuders  iDefiectunl  the  piincture  itself  aa  well  as  the  aectiou 
ligher  up.  But  Cyon  and  Aladoff  remind  us  that  it  is  not  mere 
iilatation  of  the  licpatic  vessels,  but  increased  velocity  in  the  move- 
aent  of  the  blood,  which  deranges  the  Bugar-aseimilating  function 
jid  causes  glucose  to  appear  in  the  urine.  The  vaso-motor  nerves 
if  tlie  intestinal  blood-vessels  also  pass  through  tlie  lower  part  of 
he  gym|)atlietic  and  the  splanchnics,  and  section  of  the  latter  must 
ause  tliese  blood-vessels  to  dilate.  Now,  in  rabbits,  in  which  this 
xperimcut  is  usually  performed,  the  digestive  canal  b  very  long,  and 
he  blood-vessels  so  capacious  tliat  when  dilated  they  hold  as  mui-li 
ilood  as  all  the  rest  of  the  vascular  system  t<^ether,  so  that  when  tlie 
ower  sympthetic  and  splanchnics  are  cnt,  so  much  blood  goes  into  tlie 
utestines  that  the  increased  velocity  required  in  the  blood-vessels  of  tlie 
iver  to  produce  glycosuria  is  impossible.  But  if  the  vessels  of  the  liver 
>c  first  dilated  by  puncturing  the  floor  of  the  fourth  ventricle,  section  of 
he  sympathetic  or  of  the  splanchnics  may  then  be  made  without  arresting 
he  lormation  of  sugar ;  whence  it  would  appear  that  the  glycogenic 
afluence  may  still  pass  through  the  lower  sympathetic  and  splanchnics. 

In  view  of  the  fact  that  Bchlmrd  *  has  failed  to  confirm  the  results  of 
/you  and  AladoET,  but  has  traced  the  glycogenic  influence  down  the 
pinal  cord  as  far  as  the  fourth  dorsal  vertebra  in  rabbits,  and  even  a 
ittle  lower,  and  that  Schiff'has  shotvn  that  diabetes  sometimes  results 
fter  section  of  the  anterior  columns  of  the  cord  between  the  medulla 
nd  the  fourth  cervical  vertebra.  Dr.  Brunton  *  su^ests  that  the  \-aso- 
lotor  oer>-cs  of  the  liver  may  not  always  leave  the  spinal  cord  to  join 
he  sym|)athetic  by  the  brandies  accompanying  the  vertebral  arteiy,  but 
omettmes  pass  farther  down  the  cord,  leaving  it  by  the  communicating 
ranches  to  some  of  the  dorsal  ganglia,  aa  indicated  in  Fig.  4. 

It  is  evident  that  an  agency  involving  any  part  of  this  tract  in  such 
way  as  to  paralyze  the  vaso-motor  nerves  of  tne  liver  b  capable  of  pro- 
ncing  glycosuria.  Such  cause  may  operate  upon  the  central  ganglia 
rheuce  the  nerves  emanate,  as  the  vicinity  of  tne  oblongata  and  upper 
arts  of  the  spinal  cord  or  thecfeliac  ganglion  and  its  branches,  including 
liose  to  the  pancreas.  Or  the  irritation  may  be  peripheral  and  its  eff«-ts 
cflex.  ^Ve  have  seen  that  irritation  of  the  central  end  of  the  cut  vagus 
'ill  produce  glycosuria.  Any  irritation,  therefore,  iuvolving  the  poiiph- 
ral  distribution  of  this  nerve  may  produce  it.  Hence  erabarrassea  rcspi- 
[ttion,  whether  due  to  disease  of  the  respiratory  passages,  strangulation, 
T  inhalation  of  irrespirahle  gases  and  auresthetics,  produces  glycosuria  in 
o"s  and  rabbits ;  and  this  symptom  has  boon  known  to  attend  these  eon- 
itions  in  the  human  subject.  So,  too,  glycosuria  may  be  produced  by 
iich  substances  as  woorara,  strychnia,  morphia,  and  phosphoric  acid, 
itroduced  into  the  blood  and  irritating  the  terminal  filaments  of  tlie 
iieumt^astrics,  or  it  may  be  brought  alrout  secondarily  through  the 
mbarnissed  respiration  these  drugs   produce.      Such  peripheral  irrita- 

'  Seitragt  no-  Anat.  u,  Phytialoiiit,  viil.,  1877,  p.  79, 

*  Vnlergadmngen  vbtr  Zittkerbililang  in  der  LAtr,  1859,  S.  108. 

*  LutHmu  an  iKe  Palhologi/ and  Trtalment<^ DiabtUt  McllUiu;  reprioled  rrom  the  Bfttiali 
tediad  Jounuii,  1874,  p.  12. 
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tion  may  reside  also  in  the  stomach,  intestines,  liver,  or  any  organ  to 
which  the  pneumogastric  is  distributed. 

It  is  not  unlikely  tliat  irritation  of  the  extremities  of  sensory  nerves  other 
than  the  pneumogastric  may  become  the  cause  of  reflex  glycosuria.  Even 
puncture  of  the  floor  of  the  fourth  ventricle  itself  may  be  reflex  in  its 
operation,  the  roots  of  the  pneumorastric  being  thus  irritated.  The  effect 
of  the  irritation  conveyed  to  the  glycogenic  centre  is  to  inhibit  the  usual 
tonic  influence  of  the  vaso-motor  nerve  upon  the  vessel  walls.  Among 
the  experimental  irritations,  in  addition  to  puncture  of  the  floor  of  the 
fourth  ventricle,  which  produce  glycosuria  by  reflex  action,  are  injuries 
of  the  cerebral  lobes  and  cerebellum,  optic  thalami,  cerebral  peduncles, 
pons  varolii,  middle  cerebellar  peduncles,  and  even  of  the  sciatic  nerve 
and  brachial  plexus ;  whence  it  may  be  inferred  that  pathological  irrita- 
tion in  the  same  situations  may  result  in  a  glycosuria,  which  is  temporaiy 
or  permanent  acooixling  as  the  irritation  is  temporary  or  permanent. 

Finally,  there  is  no  reason  why  an  inhibitory  reflex  action  should  not 
orieinate  in  the  sympathetic  itself.  When  we  remember  that  this  nerve  is 
both  sensory  and  motor  in  function,  and  that  the  inhibitory  influence  to 
which  the  heart's  action  is  subject  is  accomplished  through  the  sympathetic 
as  a  sensory  nerve  and  the  pneumogastric  as  a  motor,  there  is  no  reason  why 
similar  results  may  not  be  brought  about  by  the  sympathetic  alone.  This 
being  the  case,  we  need  not  ascribe  glycogenic  phenomena  to  irritation  in 
Eckhard's  sense — ^that  is,  to  a  direct  stimulant  action  of  the  irritant  upon 
the  vaso-motor  nerves  of  the  liver — but  may  suppose  a  sensory  influence 
to  ascend  one  set  of  sympathetic  filaments  and  an  inhibitory  influence  to 
descend  through  another. 

Dr.  Pavy  has  recently  put  forward  some  chemical  theories  which 
ezpldn  the  action  of  the  hyperfiemia  in  producing  glycosuria,  but  they  do 
not  account  for  the  hypersemia  itself.  In  healthy  digestion  the  carbo- 
hydrates (starch  and  sugar)  are  converted,  not  into  glucose,  but  into  malt- 
^  ^u^jzOn,  dextrin  being  intermediate  in  composition.  Maltose  is 
absorbed  and  assimilated,  converted  into  glycogen.  So,  too,  when  glucose 
w  ingested  as  such,  it  is  converted  by  the  glucose  ferment  into  maltose  in 
the  stomach  and  intestines.  For  the  proper  production  of  maltase  and  its 
assimilation  a  good  venous  blood,  producing  a  maltose-forming  ferment,  is 
necessary.  In  diabetes,  in  consequence  of  the  dilatation  of  the  arteries 
<>f  the  chylopoetic  viscera,  the  blood  enters  the  liver  too  little  deoxygen- 
^)  and  a  glucose-forming  ferment  is  produced.  The  glucose  thus 
formed  is  not  assimilable,  but  passes  off*  into  the  circulation  and  the 
Qrine. 

Morbid  Anatomy. — Such  are  some  of  the  facts  bearing  upon  the 
P^holoffy  of  dial)etes  mellitus.  Throwing  out  the  milder  tyjie  of  cases, 
'^  which  glycosuria  is  the  result  of  an  over-ingcstion  of  saccharine  and 
stieaNproducing  food — and  these  can  scarcely  be  called  instances  of  essen- 
tial diabetes — ^it  is  evident  that  glycosuria  may  be  produced  in  a  variety 
pf  ^vays  operating  through  the  nervous  system ;  and  accordingly  we  may 
Jnfer  that  there  is  scarcely  an  organ  in  close  relation  with  the  sympathetic 
^stenj  derangement  of  which  is  not  capable  of  producing  it.  Among 
these  we  would  naturally  expect  to  find  conspicuous  alterations  in  tlie 
nervous  centres,  and  yet  I  have  never  found  changes  in  these  centres 
after  death.     At  the  same  time,  otliers  have  noted  meningitis,  tubercular 
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and  traumatic,  apoplectic  effusions,  and  tumors  of  the  biain,  especially 
in  the  neighborhooct  of  the  medulla  oblongata.  The  alterations  in  the 
nerve-centres  described  by  Dickinson  as  the  essential  morbid  anatomy 
of  diabetes  I  have  looked  for  in  vain.  These  changes  are  described 
as  a  cribriform  or  porous  condition  of  the  white  nervous  matter,  said  to 
be  visible  to  the  naked  eye.  The  spaces  thus  produced  are  partially 
occupied  by  dilated  blood-vessels,  which,  in  turn,  are  surrounded  by 
dilated  perivascular  sheaths  and  broken-down  nervous  matter,  into 
which  extravasations  of  blood  have  taken  place,  as  evidenced  by  the 
presence  of  pigment-granules.  The  changes  are  found  in  the  white  mat- 
ter of  the  convolutions  of  the  brain,  but  fewer  and  larger  in  the  central 
portions.  The  corpora  striata,  optic  thalami,  pons,  medulla,  and  cerebel- 
lum are  favorite  seats  for  the  largest  and  most  striking  holes.  In  rapidly- 
fatal  cases  the  cavities  are  sometimes  filled  with  a  translucent,  gelatinous 
substance,  containing,  besides  vascular  elements,  the  globular  pixxiucts  of 
nervous  disintegration.  In  the  more  chronic  forms  of  the  disease,  as  it 
occurs  in  elderly  persons,  the  excavations  are  usually  empty,  although  the 
elements  of  nervous  decay  are  still  to  be  found  fringing  the  margins  or 
collected  as  an  irregular  sheath  upon  the  dilated  or  shrunken  artery. 
There  are  changes  in  the  cord  similar  to  those  in  the  brain,  but  less 
decided.  But  the  most  striking  alteration  in  the  cord,  according  to 
Dickinson,  although  not  always  present,  is  dilatation  of  the  central  canal, 
which  in  the  dorsal  and  lumbar  regions  is  sometimes  expanded  to  many 
times  its  normal  diameter,  and  forms  a  conspicuous  object  inmiediately 
after  the  cord  is  divided. 

These  alterations  have  eluded  the  vigilance  of  other  pathologists  who 
have  sought  for  them  in  well-determined  cases  of  diabetes  mellitus, 
while  they  have  been  found,  on  the  other  hand,  in  the  nervous  centres 
when  no  diabetes  was  present.  In  the  recent  discussion  on  diabetes  at 
the  Pathological  Society  of  London,  Douglas  Powell^  seemed  to  be  the 
only  one  who  was  convinced  that  most  of  Dickinson's  si)ecimcns  were 
examples  of  positive  lesions. 

A  hyaloid  thickening  of  the  blood-vessels  of  the  brain  has  been  noted 
by  Stephen  Mackenzie^ and  Seymour  Taylor^  in  some  cases,  and  miliary 
aneurisms  of  the  retina  in  one. 

Of  other  organs,  one  of  the  most  frequently  found  diseased  is  the  pan- 
creas, and,  according  to  Senator,  it  is  fair  to  assume  that  disease  of  the 
pancreas  is  present  in  about  one-half  of  all  cases  of  diabetes.  As  the 
result  of  increased  experience,  I  am  inclined  to  attach  much  more  import- 
ance to  pancreatic  disease  as  a  cause  of  diabetes  than  I  did  a  few  yeai-s 
ago.  Among  the  changes  found  is  a  pseudo-hypertrophy,  which  consists 
chiefly  in  a  hyperplasia  of  the  connective  tissue,  fatty  degeneration  of  the 
gland-cells,  and  atrophy  of  the  glandulai*  structure;  cancerous  disease; 
calculous  concretions  in  the  ducts  with  or  without  obstruction ;  and  cystic 
dilatation. 

Facts  bearing  upon  the  relation  of  pancreatic  disease  to  diabetes  have 
been  accumulating  since  Cowley  first  discovered  calculi  in  the  pancreas 
of  a  diabetic,  and  Bright  pancreatic  cancer  in  a  similar  case.     Since  then 

»  Loridon  Lancet,  May  5,  1883,  p.  776. 

'  Discussion  on  Diabetes,  Path.  See.  of  London,  London  Lancet,  April  7,  1 883,  p.  593. 

» Ibid.,  Lancely  May  5,  1883,  p.  774. 
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instances  have  multiplied  to  such  extent  that  it  would  be  unprofitable  to 
enumerate  them.  But  in  1877,  Lancereaux^  communicated  to  the  French 
Academy  of  Medicine  specimens  of  profound  lesion  of  the  pancreas  from 
cases  dying  of  diabetes  mellitus.  This,  he  alleged,  constitutes  a  special 
and  distinctive  variety  of  diabetes,  characterized  by  sudden  onset,  emacia- 
tion, polydipsia,  polyphagia,  and  peculiar  alvine  dejections.  More  re- 
cently, Depierre'  has  confirmed  these  observations,  apparently  establish- 
ing this  variety  of  diabetes  mellitus,  of  which  a  very  rapid  course — six 
months  to  tliree  years — and  the  habitual  presence  of  diarrhoea  are  cha- 
racteristic ;  while  the  presence  of  greasy  or  creamy  stools,  and  the  appear- 
ance m  them  of  undigested  nitrogenous  substances,  may  aid  in  the  diag- 
nosis. Precisely  such  a  case,  running  the  same  rapid  course — less  than 
one  year — with  emaciation,  uncontrollable  diarrhcBa,  creamy  stools,  jaun- 
dice, and  pancreatic  disease,  came  under  the  writer's  care  in  1882.  At 
the  autopsy  the  pancreas  was  found  enlarged,  and  numerous  gritty  pjir- 
ticles  were  disseminated  through  it. 

Supposing  such  pancreatic  disease  to  be  primary,  it  is  evident  that  it 
mast  operate  throu^^h  the  ccBliac  plexus,  which,  with  its  ganglion,  is 
gradually  encroache(l  upon.  On  the  other  hand,  it  is  also  possible  that 
the  disease  of  the  coeliac  plexus  may  be  primary,  and  the  coexisting  pan- 
creatic disease  and  diabetes  mellitus  both  secondarily  dependent  uix)n  it. 
This  can  only  be  settled  by  more  careful  study  of  the  coeliac  plexus  after 
death  from  diabetes,  but  up  to  the  present  time  facts  would  seem  to  sup- 
port the  view  of  primary  pancreatic  disease. 

The  liver  is  frequently  enlarged — sometimes  but  slightly,  at  others 
decidedly.  It  has  been  known  to  reach  three  times  the  size  of  the  nor- 
mal organ.  Again,  it  may  be  darker  and  harder — hyj^enemic.  By 
minute  examination  the  acini  are  found  enlarged,  the  capillaries  dilated 
and  distended ;  the  liver-cells  are  enlarged,  distinctly  nucleated,  rounded, 
and  indistinct  as  to  their  outline,  appearing  to  fuse  into  each  other.  A 
weak  solution  of  iodine  strikes  a  wine-red  color,  which,  according  to 
Rindfleiscb,  is  confined  to  the  nucleus,  but,  acoonling  to  Senator,  may 
extend  to  the  whole  cell.  This  reaction  Klebs  ascribes  to  post-mortem 
changes  in  the  glycogenic  substance.  They  are  more  striKing  in  the 
portal  or  peripheral  zone  of  the  lobule,  while  the  intermediate  or  hepatic 
artery  zone  is  often  fatty,  and  the  central  part,  surrounded  by  the  rootlets 
of  the  hepatic  vein,  is  nearly  normal.  Stockvis  and  Frerichs  ascribe  the 
enlargement  of  the  liver  partially  to  a  new  formation  of  liver-cells — in 
other  words,  to  a  tnie  hypertrophy.  At  other  times  the  organ  has  been 
found  reduced  in  size. 

Dickinson,  Trousseau,  and  Budd  describe  an  overgrowth  of  connective 
tissue,  as  well  as  of  the  cells  of  the  liver,  producing  a  hypertrophic 
cirrhosis. 

According  to  Beale,  Frerichs,  and  Folwarczny,  the  fat  which  is  found 
^  snoall  proportion  in  the  liver-cells  in  health  is  often  diminished,  and 
even  absent,  and  quantitative*  analysis  by  the  last-named  observer  con- 
notes et  reflexions  k  pmpos  de  deux  cas  de  dinbMe  micre  avec  alteration  du  pan- 
^"  BulL  Aead,  de  Mid,,  Paris,  1877,  2d  Scrie,  vi.  121iV-1240. 
^fed,  Kn»  and  AbstrwUf  vol.  xxxix.,  June, 
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firms  this  view.  Sucli  (Timinution  may  be  the  forerunucr  of  an  atrophy 
of  liver-cells  which  has  l)eeu  noted,  and  which,  as  the  disease  continues, 
leads  to  the  atrophy  referred  to  as  occasionally  present.  On  the  other 
hand,  intense  fatty  degeneration  of  the  entire  organ,  similar  to  that  found 
in  phosphorus-i>oisoning,  has  been  met  by  Gamgec,  associated  with  a 
lipsemic  state  of  the  blood  and  symptoms  of  acute  acetonsemia. 

The  kidneys,  in  cases  which  have  continued  some  time,  are  apt  to  be 
hyperaemic  and  enlarged,  although  primarily  they  are  uninvolved.  It 
would  seem  that  the  long-continued  hypersemia  which  is  a  necessary  con- 
dition of  the  copious  secretion  of  urine,  results,  sooner  or  later,  in  an 
over-nutrition  of  the  renal  epithelium,  a  widening  of  the  tubules,  and 
consequent  enlargement  of  the  whole  organ.  The  changes  are  mainly 
of  a  parenchymatous  or  catarrhal  rather  than  an  interstitial  nature,  the 
epithelium  being  disposed  to  shed.  These  changes  may  reach  a  more 
advanced  stage  of  cellular  degeneration,  and  may  be  attended  by  albu- 
minuria. The  cells  may  become  very  large,  prasent  a  yellowish-brown 
color,  their  nuclei  indistinct  and  non-responsive  to  ordinary  staining 
solutions,  but  may  take  a  red  stain  with  a  weak  solution  of  iodine, 
similar  to  that  described  in  the  case  of  the  liver-cells.  Mackenzie 
describes  a  hyaline  degeneration  of  the  intima  of  the  arterioles  and  a 
skeleton  condition  of  tlie  epithelium  of  the  collecting  tubes.*  There  may 
also  be  a  catarrh  of  the  pelves  of  the  kidneys  and  ureters,  due  to  irritation 
of  the  saccharine  urine. 

Atrophy  of  the  testes  has  been  noted  by  Romberg  and  Seegen  in  young 
men,  and  recently  Hofmeier*  has  reported  the  case  of  a  young  diabetic 
woman,  aged  twenty,  who  came  under  observation  for  pruritus  vulvae, 
in  whom  the  utenis  was  found  small,  scarcely  5  cm.  (2  inches)  long,  and 
the  ovaries  very  much  atrophied.  As  this  young  woman  had  no  other 
ailment,  the  atrophy  was  ascribed  to  the  diabetes. 

Among  the  most  constant  secondary  lesions  is  the  aggregate  of  changes 
known  as  those  of  pulmonary  phthisis.     But  a  few  years  ago,  when   jut 
ideas  on  this  subject  were  more  definite  than  they  are  to-day,  and  when  it 
was  thought  we  had  three  distinct  varieties  of  phthisis — ^the  tubercular,  tlie 
catarrhal,  and  .the  fibroid — the  phtliisis  of  diabetes  was  regarded  as  typi- 
cally catarrhal.*    At  the  present  time,  however,  when  the  tendency  at  least 
is  to  regard  all  phtliisis  as  tubercular,  diabetic  phthisis  must  be  consignoil 
to  the  same  category.     At  the  same  time,  if  the  tubercle  bacillus  is  to  l>o 
regarded  as  the  essential  criterion  of  tuberculosis,  it  must  be  stated  that 
the  diabetic  patient  is  subject  to  two  different  lung  processes — ^at  least  if 
the  observations  of  Riegel  of  Giessen*  are  to  be  regarded  as  correct.     In 
two  cases  of  diabetic  phtliisis  studied  at  his  clinic,  the  sputum  of  one  con- 
tained numerous  bacilli,  while  the  other,  although  tlie  case  presented  the 
most  distinct  signs  of  infiltration  of  the  apex,  and  although  more  than 
fifty  preparations  were  investigated,  revealed  none.     The  sputum  was  also 
Kiid  to  present  some  unusual  physical  characters.     So  far  as  I  know,  no 
autopsies  of  cases  showing  these  clinical  differences  have  been  reported, 
although  there  have  been  found  in  diabetes,  distinct  from  the  usual  cheesy 
foci,  fibroid  cliangcs  with  small  smooth-walled  cavities.     In  such  cases 

*  Ia>c,  eiL  «  Berliner  kliv.  Wnchefutchr,,  1883,  No.  42. 
'Seethe  writer's  work  on  Bright  8  Disease  and  Diabetes,  Philada.,  1881,  p.  256. 

*  Medical  News,  Philada.,  May  19,  1883,  from  Cenlralblait  f.  Idin.  Med,,  Mar.  31,  1883, 
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tubercle  bacilli  would  be  absent^  while  the  physical  sigus  of  consolidation 
would  be  present. 

As  a  part  of  the  phthisical  process  in  diabetes^  ca\aties  of  various  sizes 
are  found  and  gangrene  of  the  lungs  has  been  obser\*ed. 

Etiology. — ^The  problem  of  the  etiology  of  diabetes  mellitus  is  as 
QDsatisfactorily  solved  as  is  that  of  its  pathogenesis.  Certainly,  a  major- 
ity of  cases  of  diabetes  cannot  be  accounted  for.  A  certain  number  may 
be  ascribed  to  nervous  shock,  emotion,  or  mental  anxiety ;  a  few  to  over- 
work ;  some  to  injury  and  disease  of  the  nervous  system ;  others  to  abuses 
in  eating  and  drinking.  Among  the  injuries  said  to  have  caused  diabetes 
are  blows  upon  the  skull  and  concussions  communicated  to  the  brain,  si)i- 
nal  cord,  or  vaso-raotor  centres  through  other  parts  of  the  body.  Hered- 
itation  is  held  responsible  for  a  certain  number  of  cases.  Malarial  and 
continued  fevers,  gout,  rheumatism,  cold,  and  sexual  indulgence  have  uU 
been  charged  with  producing  diabetes. 

Diabetes  mellitus  is  most  common  in  adult  life,  although  Dickinson 
reports  a  case  at  six  years  which  was  fatal,  Bence  Jones  a  case  aged  three 
and  a  half,  and  Roberts  another  three  yeare  old ;  and  in  the  reports  of 
the  R^istrar-Greneral  of  England  for  the  years  1851-60  ten  deaths  under 
the  age  of  one  and  thirty-two  under  the  age  of  three  are  included.  This 
statement,  in  view  of  the  experience  of  the  difficulties  of  diagnosis  in  chil- 
dren so  young,  seems  almost  incredible.  I  have  never  myself  met  a  case  in 
a  child  under  twelve  years.  At  this  age  I  have  known  two,  of  which  one, 
a  boy,  passed  from  under  my  notice,  while  the  second,  a  girl,  recovered 
completely.  The  disease  is  most  common  between  the  ages  of  thirty  and 
sixty.  The  oldest  patient  I  have  ever  had  died  of  the  disease  at  seventy- 
two  years,  having  been  under  my  observation  for  three  and  a  half  years. 
It  is  decidedly  more  frequent  in  men  than  in  women,  carefully  pre- 
pared statistics  of  deaths  in  Philadelphia  during  the  eleven  years  from 
1870  to  1880,  inclusive,  giving  a  total  of  206  deaths,  of  which  124,  or 
three-fifths,  were  males,  and  82,  or  two-fifths,  females.  This  is  the  expe- 
rience of  all. 

My  own  experience  has  been  singular  and  interesting.  Up  to  April, 
1881, 1  had  never  met  a  case  in  a  woman.  Of  18  cases  outside  of  hos- 
pital practice  which  I  have  noted  since  that  date,  9  were  men  and  9 
women.  But  I  still  do  not  recall  an  instance  of  a  woman  in  hospital  prac- 
tice, although  I  have  constantly  cases  among  men. 

Not  much  that  is  accurate  can  be  said  of  the  geographical  distribution 
of  the  disease.  It  seems  to  be  more  common  in  England  and  Scotland 
than  in  this  country,  at  least  if  the  statistics  of  New  x  ork  and  Philadel- 
phia are  considered.  In  the  former  city,  statistics  extending  over  three  and 
a  fourth  years  show  that  out  of  1379  deaths,  1  was  caused  by  diabetes ;  in 
Philadelphia,  in  eleven  years,  1  out  of  875;  in  England  and  Wales, 
according  to  Dickinson  from  observations  extending  over  ten  years,  1  out 
of  632 ;  and  in  Scotland,  1  out  of  916.  According  to  the  same  authority, 
the  disease  is  more  prevalent  in  the  agricultural  counties  of  England,  and 
of  these  tlie  cooler  ones,  Norfolk,  Suffolk,  Berkshire,  and  Huntingdon. 
According  to  Senator,  it  is  more  common  in  Normandy  in  France ;  rare, 
statistically,  in  Holland,  Russia,  Brazil,  and  the  West  Indies,  while  it  is 
common  in  India,  especially  in  Ceylon,  and  relatively  very  frequent  in 
modem  times  in  Wurtemberg  and  Thuringia.    Seegen  says  it  is  more  fre- 
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quent  among  Jews  than  among  Christians,  but  I  have  never  seen  a  case 
in  a  Hebrew. 

Symptoms,  Course,  axd  Duuatiox. — ^The  earliest  symptom  com- 
monly noted  by  the  diabetic  is  a  frequency  of  micturition  and  the  pas- 
sage of  larger  amounts  of  urine  than  is  natural.  Coincident  with  or 
immediately  succeeiling  this  is  an  undue  thirst  and  dryness  of  the 
mouth,  which  soon  becomes  the  most  annoying  symptom  the  patient  has, 
the  freest  draughts  of  water  giving  but  partial  or  temporary  relief.  To 
this  succeeds  dryness,  and  sometimes  itching,  of  the  skin  and  absence  of 
perspiration.  A  good  apjxjtite  with  fair  digestion  accompanies  this  stage 
of  the  disease,  but  notwithstanding  this  the  patient  loses  in  weight.  If 
a  male,  his  attention  is  sometimes  called  to  his  urine  by  the  white  s{X)t 
left  after  the  eva]X)ration  of  a  drop  of  urine  on  his  boot  or  clothing  or 
by  the  stiffness  of  his  linen  due  to  the  same  cause.  To  these  symptoms 
are  sometimes  added  an  intolerable  itching  of  the  end  of  the  urethra  in 
males  and  of  the  vulva  in  females,  probably  due  to  the  irritation  caused 
by  the  saccharine  urine  in  passing  over  and  drying  upon  these  parts. 

As  the  disease  progresses  muscular  weakness  supervenes.  This,  how- 
ever, comes  on  at  varying  periods  after  the  incipient  symptoms  make  their 
appearance.  Sexual  inclination  grows  less.  The  muscular  weakness  grad- 
ually increases,  if  the  disease  is  not  checked,  until  the  patient  can  barely 
walk :  he  totters  in  his  gait ,  and  reminds  one  of  a  case  of  Duchenne's  dis- 
ease. Even  before  this  he  sometimes  gives  up  and  goes  to  bed.  Often 
harassing  cough  ensues,  adding  its  exhausting  effect  to  that  of  the  essen- 
tial disease.  Percussion  and  auscultation  discover  consolidation  at  one 
ai)ex  or  over  larger  areas  of  the  lungs.  Dyspepsia  and  indigestion  replace 
the  good  appetite  which  attended  the  onset  of  the  symptoms,  and  all  efforts 
to  increase  tlie  latter  are  unavailing.  The  heart  begins  to  flag,  and  its 
action  is  irregular.  It  finally  ceases  to  act,  and  the  patient  dies  suddenly, 
sometimes  unexpectedly.  Or  coma  may  supervene  before  death.  This 
coma,  known  as  diabetic  coma,  is  generally  ascril)ed  to  the  accumulation 
of  acetone  or  acetone-producing  substance  in  the  blood.  It  is  supposed  to 
be  a  product  of  the  decomposition  of  the  sugar  in  the  blood,  and  the  phe- 
nomena resulting  from  its  presence  are  known  as  those  of  acetomemia. 
Some  further  account  of  it  will  be  given  in  the  section  on  changes  in  the 
urine.  It  is  sometimes  recognizable  by  a  fruity  odor  of  the  breath,  which 
may  even  pervade  the  atmosj)here  of  the  room  in  which  the  patient  lies, 
and  may  be  recognized  on  entering.  It  has  been  compared  to  the  odor 
of  a  room  in  which  apples  have  been  kept,  again  to  sour  beer,  and  again 
to  chloroform. 

During  all  this  time  the  thirst  and  discomfort  arising  therefrom,  con- 
tinue, although  it  sometimes  ha]>pens  that  toward  the  end  the  quantity 
of  urine  and  its  contained  sugar  diminish  and  the  urine  becomes  darker 
in  hue. 

Such  is  the  course  of  a  typical  case  of  diabetes  mellitus.  Other 
symptoms,  less  conspicuous,  are  a  lowered  temperature  of  the  body,  from 
1°  to  2J°  F.  or  even  more;  cataract,  dilatation  of  the  retinal  vessels, 
intraocular  lipaemia,  functional  derangements  of  vision,  including  ambly- 
opia, presbyopia,  and  loss  of  accommodating  ]>ower;  and  occasionally 
total  blindness  from  atrophy  of  the  retina  may  be  present,  I  have 
known  almost  total  blindness  to  appear  very  early  in  the  disease,  and 
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subsequently  to  disappear.  Derangements  of  the  other  special  senses^  as 
impairment  of  hearing,  roaring  in  the  ears,  and  disorders  of  smell 
and  taste,  also  oocur.  Boils  and  carbuncles  are  occasional  symptoms ; 
although  usually  late  in  occurrence,  the  former  are  said  to  be  some- 
times the  first  symptoms  recognized.  Numerous  skin  affections  may 
occur.  Ulcerated  surfaces  are  slow  to  heal,  and  gangrene  supervenes 
sometimes  spontaneously,  but  more  often  as  the  result  of  some  trifling 
injury.  It  may  start  from  a  blister  produced  by  cantliarides,  although  such 
instances  are  scarcely  frequent  enough  to  justify  interference  with  treat- 
ment demanding  blisters.  More  frequently  surgical  operations  do  badly. 
Allied  to  this  tendency  is  a  spongy  state  of  the  gums,  with  recession  and 
excavation,  resulting,  in  asthenic  cases,  in  absorj)tiou  of  the  alveolar  pro- 
cesses and  falling  out  of  the  teeth.  Eczema  of  the  labia  and  vicinity  in 
females,  and  a  similar  irritation  about  the  meatus  urinarius  in  males,  are 
annoying  symptoms.  A  purulent-looking  discharge  has  been  seen  issuing 
from  the  urethra,  in  which  the  spores  oi  penicilium  glaucum  have  been 
recognized  by  the  microscope. 

The  term  diabetic  coma  is  applied  to  a  form  of  coma  which  is  apt  to 
oocur  late  in  the  disease,  indeed  most  frequently  to  terminate  it;  while  it 
is  also  used  to  indicate  a  train  of  nervous  symptoms  of  which  coma  is 
the  terminal  one.  To  this  train  of  symptoms  the  word  acetonsemia  is 
also  applied,  and  should  alone  be  used,  while  the  term  diabetic  coma 
should  be  restricted  to  the  terminal  symptom.  The  coma,  as  well  as  the 
previous  nervous  symptoms,  is  considered  due  to  the  accumulation  in  the 
blood  of  a  product  of  the  decomposition  of  sugar,  formerly  believed  to 
be  acetone,  but  now  thought  to  be  an  acetone-producing  substance,  prob- 
ably aoeto-acctic  acid.  It  is  likely  that  in  all  cases  of  diabetes  a  small 
quantity  of  this  sul)stance  exists  in  the  blood,  from  which  it  is  separated 
by  the  kidneys  and  lungs,  while  it  is  only  when  these  channels  are  insuf- 
ficient for  its  removal  that  it  accumulates  and  produces  the  symptoms 
described. 

Usually,  the  coma  comes  on  gradually,  deepening  until  it  terminates 
in  death.  In  other  instances  it  is  preceded  by  various  symptoms, 
including  dizziness,  drowsiness,  cephalalgia,  delirium,  mania,  muscular 
pains,  gastric  and  intestinal  symptoms,  including  epigastric  pain,  vomit- 
ing— sometimes  of  blood— and  even  purging ;  also  dyspnoea,  with  short, 
pmting  respiration  like  that  of  an  animal  with  both  va^i  cut,  and  a 
fluctuating  pulse-rate  which  continues  until  coma  is  established,  after 
which  it  remains  rapid  and  small.  Both  the  breath  and  urine  may 
exhale  the  peculiar  odor  of  acetone,  or  it  may  be  absent,  and  the  urine 
strikes  the  peculiar  burgundy-red  reaction  with  perchloride  of  iron  to  be 
again  referred  to. 

These  symptoms  may  be  sudden  in  their  occurrence,  whence  acute 
aoetonsBmia,  or  they  may  ensue  slowly.  Ralfe,*  who  has  studied  the 
subject  of  acetonsemia  very  thoroughly,  has  called  attention  to  the 
parallelisni  between  the  phenomena  of  acute  acetomemia  and  those  of 
acute  yellow  atrophy  of  the  liver  and  of  phosphorus-poisoning.  The 
sudden,  sharp  epigastric  pain,  with  gastric  disturbance  and  vomiting, 
often  of  blood ;  the  peculiar  panting  dyspnoea  referred  to ;  the  short, 

Ctkied  Chemistry f  IS«S3,  p.  98 ;  also  Discustsion  on  Diabetes  before  Pathological  Society 
M  Undon,  Lancet,  April  7,  1883,  p.  592. 


206 


DIABETES  MELLITUS. 


noisy  delirium,  followed  almost  suddenly  by  deep  coma ;  the  fall  in  tem- 
perature as  the  nervous  symptoms  develop ;  tlie  irregular,  and  finally 
rapid,  pulse, — ^are  all  symptoms  common  to  the  two  conditions. 

Although  acknowledged  to  be  a  grave  complication,  and  the  most 
frequent  cause  of  death  in  diabetes,*  yet  it  does  not  follow  tliat  a  fatal 
termination  is  inevitable  when  diabetic  coma  sets  in.  I  have  now  a 
patient,  a  woman,  who  considers  hei^self  in  perfect  health,  but  in  whom 
there  remains  a  trifling  glycosuria,  who  at  one  time  was  sujiposed  to  be 
dying  of  diabetic  coma. 

Crampy  pains  in  the  legs  and  facial  paralysis  are  among  the  nervous 
symptoms  sometimes  present,  and  the  term  diabetic  neuralgia  has  been 
applied  to  a  special  form  of  neuralgia  peculiar  to  this  disease.  It  is 
characterized  by  its  acuteness,  stubbornness,  and  symmetry.  Its  favor- 
ite seats  ai*e  the  inferior  dental  nerves  and  the  sciatics.  Greisinger 
referred  to  the  frequency  of  sciatica  in  1859,  Braun  again  in  1868,  and 
others  still  later;  but  Worms  in  1881  established  the  close  relation 
between  the  two  conditions  and  the  features  described.  Most  recently 
(1884),  Cornillon*  collected  22  cases  of  diabetic  neuralgia,  and  has  fur- 
ther elaborated  the  study.  Believing  that  diabetes  affects  particularly 
those  persons  who  have  had  serious  attacks  of  rheumatlsni  and  gout,  he 
is  inclined  to  think  the  neuralgia  as  much  due  to  urico^mia  as  to  hyper- 
glycosuria,  and  tliat  these  conditions  cause,  not  neuritis,  but  transitory 
lesions  in  the  nerve-centres,  but  whether  in  the  membranes  or  gray  or 
white  matter  is  undetermined. 

That  the  phenomena  of  acetona)mia  are  those  of  a  toxic  agent  or  agents 
in  the  blood  derived  from  the  sugar  there  present  is  generally  con- 
ceded, although  Sanders  and  Hamilton,*  after  a  study  of  the  clini- 
cal histories  and  the  result  of  autopsies  in  several  cases,  are  dis{K)sed  to 
ascribe  diabetic  coma  to  slow  carbonic-acid  poisoning  due  to  fat  embolism 
of  the  pulmonary  vessels.  So  far  as  I  know,  these  conclusions  have  not 
been  reached  by  any  other  observers.  R.  H.  Fitz*  and  Louis  Starr* 
have  each  re])orted  cases  of  diabetic  coma  with  lipsemia,  carefully  studied 
with  this  point  in  view,  without  finding  any  facts  to  sustain  the  carbonio- 
acid  theory. 

Alterations  in  the  Blood. — The  blood  of  diabetics  is  variously  charged 
with  sugar,  which  may  be  in  such  quantity  as  to  impart  a  viscidity  and 
higher  specific  gravity  to  the  plasma,  which  has  reached  1033,  the  normal 
being  1028.  On  the  other  hand,  analyses  have  sometimes  failed  to  dis- 
cover sugar  in  the  blood  after  death,  the  result,  probably,  of  the  tendency 
of  the  sugar  to  rapid  disintegration.     Alcohol  and  acetone,  or  acetone- 

^  Of  400  cases  of  diabetes  wliicli  pussied  tinder  the  observation  of  Frerichs,  the  migoritT 
died  of  acetonieniia  (French's  "Ueber  den  plotzliclien  Tod  und  iiber  das  Coma  bei 
Diabetes,"  ZeiUehr,  fur  klin,  Med.,  1883,  vi.  ^53.  Of  63  persons  dying  of  diabetes  at 
Guy's  Hospital,  London,  during  tlie  lost  ten  years,  33  diea  comatose  (Dr.  Fred.  Taylor, 
Disaission  on  Diabetes,  Patliological  Society  of  LK)ndon,  Lanceif  May  5,  1883).  In  my 
own  experience  acetonipmia  has  not  been  so  frequent  a  cause  of  death  as  phthisis,  acute 
pneumonia,  and  licart-failure. 

*  "  Des  nevralgics  diab^tiques,"  Feme  de  M^ecine,  1S84,  iv.  213-230. 

*  Kdinburtfh  Med,  Journal,  July,  1872. 

^  "Diabetic  Coma;  its  relations  to  Acetonfpmia  and  Fat  Embolism,"  Boston  Medicaiatui 
Swrgiad  Journal,  vol.  cvi.  p.  24,  Feb.  10,  1881. 

*  '^Lipiemia  and  Fat  Kmbulism  in  Diabetes  Mellitus^"  Sew  Foil'  Medical  Record^  yii|« 
xvii.,  1880,  p.  477. 
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producing  substance  (aoeto-acetic  acid),  are  occasionally  present  as  the 
products  of  such  decomposition^  to  which  are  ascribed  the  symptoms  of 
acetoDsemia  already  discussed. 

The  presence  of  fat  in  the  blood  of  diabetics  was  noted  by  the  earliest 
students  of  the  disease.  It  is  sometimes  sufficient  in  amount  to  produce 
a  milky  appearance  of  the  serum,  while  the  analyses  of  Simon  revealed 
a  quantity  of  2  to  2.4  per  cent.,  the  normal  being  1.6  to  1.9  j)er  cent. 
The  fat  thus  present  is  said  to  be  sometimes  sufficient  to  cause  fat  embo- 
lism in  the  capillaries  of  the  lungs,  and  eases  of  this  condition  have  been 
reported  by  Sanders  and  Hamilton,*  Louis  Starr,*  and  Rickards.*  Ealfe 
ascribes  the  lactescent  appearance  of  the  blood  to  the  action  of  the  accto- 
aoetic  acid,  since  acetic  will  give  a  milky  api)earanoe  when  agitated  with 
a  dilute  and  slightly  alkaline  mixture  of  fatty  matter  at  100^,  and  the 
injection  of  acids  into  the  blood  of  animals  leads  to  the  increase  of  fatty 
matter  in  the  blood  and  fatty  infiltration  of  tissues. 

It  must  be  admitted  tliat  the  mode  in  which  this  lipoemic  state  of  the 
blood  is  brought  about  is  imperfectly  understood,  and  whether  it  be  by 
some  chemical  agency  of  the  kind  described  by  Ralfej  or  by  rapid  absorp- 
tion of  the  subcutaneous  fat,  or  from  an  imperfect  oxidation  of  absorbed 
fct,  is  undetermined.     Possibly  all  may  contribute. 

Albert  G.  Heyl  ^  has  described  an  altered  appearance  of  the  retinal 
vessels  recognizable  by  the  ophthalmoscope,  which  he  ascribes  to  the 
fiitty  blood-plasma  at  the  periphery  of  tlie  blood-current,  the  normal 
plasma  being  invisible  on  account  of  its  transparency. 

The  red  blood-discs  are  diminished  and  their  ratio  to  the  white  cor- 
puscles altered.  In  a  count  by  F.  P.  Henry,  in  Louis  Starr's  case,  the 
number  of  red  discs  was  4,205,000  to  a  cubic  millimeter,  the  normal 
l)eing  at  least  5,000,000 ;  the  wliite  were  50,000  to  a  cubic  millimeter, 
or  1  white  to  84  red,  insU»ad  of  1  to  350  or  500. 

Changes  in  the  Urine. — The  most  impoi*tant  changes  in  the  urine 
are  its  increase  in  quantity  and  the  presence  of  sugar.  The  variations  in 
the  former  are  extreme,  being  from  an  amount  which  but  slightly  exceeds 
the  normal  to  as  much  as  50  pints  (23.65  liters)  in  twenty-four  hours, 
and  even  more.  The  quantity  is  of  course  limited  by  the  fluid  ingested, 
and  although  it  may  exceed  this  amount  for  a  day  or  more,  it  cannot  do 
so  for  any  length  of  time.  It  is  generally  a  little  less.  The  more  usual 
quantity  in  the  twenty-four  hours  is  from  70  to  100  ounces  (210  to  300  oc.). 

The  quantity  of  sugar  varies  greatly  in  different  cases  and  at  different 
times  in  the  same  case.  The  maximum  quantity  reported  by  Dickinson 
was  50  ounces,  or  1500  grammes,  in  twenty-four  hours.  The  proportion 
inay  reach  as  much  as  15  per  cent,  but  the  more  usual  amounts  are  from 
1  to  8  per  cent,  or  from  5  to  50  grains  (.324  to  3.24  grams)  to  tlie  fluid- 
ounce,  or  from  300  to  4000  grains  (19.44  to  260  grams)  in  the  twenty- 
foar  hours. 

It  is  im|K)rtant  to  know  that  intercurrent  febrile  disease  may  produce 
a  decided  diminution  in  the  daily  quantity  of  urine,  and  of  the  sugar  con- 
tamed  in  it.  A  similar  decrease,  and  even  disa])i)oamnce,  is  said  to  take 
phioe  sometimes  toward  the  fatal  termination  of  a  case. 

^  ^oc  du  «  Jjoc  eil,  "  Birmingham  Med.  Review,  Jan..  1 882. 

^or  a  detailed  deficription  of  this  appearanc^o,  with  a  colnrcd  llthograpli  depictiug  it, 
*e  ilie  author's  work  on  BritjkCn  Ditcwit  and  JJiabeietij  p.  2GJ. 
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Tiio  effect  of  exercise  iijtoh  tlie  sugar  Becretion  is  not  uniform.  Bon- 
cliardat  and  Kuelz  liave  noted  a  diminution,  and  even  disapi»canitice,  of 
sugar  frum  urtne  as  its  result,  and  it  is  reasonable  to  suppose  that  judicious 
exercise  is  at  least  without  harmful  effect,  while  it  is  certain  too  tJiat  mus- 
cular exorcise,  if  cxcc5si\"C,  will  increase  glycosuria. 

Changes  in  diet  of  course  modify  the  secretion  of  sugar,  starches  and 
Baccharine  foods  iucrcasiiig  it,  while  nitrogeuous  and  oily  foods  diminish  it 
So,  too,  the  urine  secreted  on  rising  in  the  morning  has  almost  always  les 
sugar  iu  it  than  tliat  passed  on  retiring ;  and  it  is  not  rare  to  And  no  sugar 
in  urine  passed  on  rising,  when  that  passed  on  retiring  at  night  may  cou- 
tain  a  small  amount  of  sugar — from  ^  to  1  per  cent.  On  the  other  hanA, 
I  have  found  a  small  amount  of  sugar  in  the  morning  urine  when  tlie 
eveniug  urine  contained  cone.  Anxiety  and  excitement  both  increase  tlie 
proportion  of  sugar. 

Inosit,  or  muscle-sugar,  is  sometimes  associated  in  urine  with  diabetic 
sugar,  and  occasionally  replaces  it.  So,  too,  in  experiments  upon  animals 
puncture  of  the  fourth  ventricle  is  sometimes  followed  by  inosuria  instead 
of  glycosuria,  aud  in  corresponding  oi^anic  disease  of  the  brain  the  same 
thing  is  observed.  The  substitution  of  gnipe-sugar  by  iuosite  in  the 
coui'se  of  diabetes  is  considered  by  Laboulb^ne'  a  favorable  change. 

As  would  be  expected,  the  specific  gravity  of  saccharine  uriue  is  usually 
high— most  freqiiently  from  1025  to  1040-— and  Boucliardat  noted  a  spe- 
cific gravity  of  1074  in  one  instance.  On  the  other  hand,  I  have  found 
sugar  easily  detectable  in  urine  with  a  sjiecific  gravity  as  low  aa  1010. 
Pavy  records  an  instance  of  the  same  s[>ecific  gravity,  aud  Dickinson  one 
in  which  the  specific  gravity  was  as  low  as  1008.  It  is  to  be  remembered 
that  the  sugar  is  rapidly  d^roycd  when  fermentation  sets  in.  A  coinci- 
dent dimiuutiou  in  the  urea  ana  other  solids  of  the  urine  will  reduce  the 
specific  gravity  of  a  saccharine  urine  othe^^vise  heavier. 

The  depth  of  color  of  diabetic  urine  is  inversely  an  the  quantity  passed. 
Hence,  wlieu  this  is  very  lai^  the  urine  is  pale,  and  eveu  almost  color- 
less, but  it  may  still  contaiu  considerable  amouuts  of  sugar  and  possess  a 
decided  color,  quite  as  deep  as  that  of  uriue  passed  in  smaller  quantity. 
When  e.\)>osed  to  the  air,  diabetic  urine  becomes  rapidly  turbid  from 
the  growth  of  fungi,  including  the  yeast  fungus  and  peniciliutn 
glaucum. 

The  odor  of  diabetic  urine  just  passed  is  usually  in  no  way  peculiar, 
but  as  fermentation  prioresses  an  acetous  odor  is  developed,  which  is 
ascribed  to  acetic  acid.  At  other  times  the  odor  is  quite  peculiar,  beirn; 
spoken  of  as  vinous  or  comjiareil  to  that  of  sour  beer,  stale  fruit,  alcohol, 
chloroform,  or,  as  by  one  of  my  patients,  to  swectbrier. 

Diabetic  urine  has  almost  invariably  an  acid  reaction,  which  becomes 
more  decided  as  fermentation  progresses.  As  a  consequence  of  tliiji 
increased  acidity,  and  sometimes  indejwndent  of  fermentation-changes,  tlie 
urine  deposits  a  sediment  of  uric  acid,  but  with  this  exception  diabetic  urine 
is  generally  free  from  sediment.  Diabetic  patients  on  a  meat  diet  some- 
times  have  a  good  deal  of  uric  acid  from  this  source. 

Albuminuria  may  coexis>t  with  glycosuria,  but  is  not  generally  founc 
until  late  iu  the  disease,  after  changes  in  the  kiducy  bt^in  to  make  thcii 
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appearance,  unless^  as  may  happen,  glycosuria  supervenes  upon  primary 
rcual  disease. 

Alcohol  and  acetone,  or  an  acetone-yielding  substance — aceto-aoetic  acid 
—are  sometimes  found  in  diabetic  urine.  They  are  products  of  the 
breaking  up  of  sugar,  but  chemists  do  not  explicitly  agree  as  to  the 
exact  method  in  which  acetone  originates  in  the  organism.  First  recog- 
nized in  the  distillate  of  urine  and  blood  of  a  dialectic  patient  by  Fetters* 
through  its  physical  properties,  odor,  combustibility,  etc.,  rather  than  by 
actual  isolation,  it  was  further  investigated  by  Kaulich,^  Gerhardt,*  Rup- 
stein,*  and  Markownikoff,*  wlio  obtained  it  in  an  impure  state  from  urine ; 
by  Deichmiiller  and  Tollens,*  whose  isolated  substance  was  pure,  and 
finally  most  recently  by  Jaksch^  and  Penzoldt.*  The  former  found  it 
not  only  in  diabetic  urine,  but  also  in  that  of  fever,  and  even  of  carci- 
noma. The  latter  found  it  by  the  indigo  test  in  but  18  out  of  22  dia- 
betics, and  by  the  iodoforom  test,  either  decidedly  or  feebly,  in  20  out 
of  20;  in  3  out  of  11  cases  of  typhoid  fever,  in  6  out  of  7  cases  of  pneu- 
monia, in  none  of  6  cases  of  phthisis,  in  1  out  of  3  cases  of  measles,  and 
in  1  ease  of  cerebro-spinal  meningitis.  Finally,  v.  Jaksch  has  been  led 
to  believe,  firom  his  extensive  investigations,  that  acetone  is  a  constant 
and  normal  product  of  tissue-change,  although  Penzoldt  considers  such 
conclusion  scarcely  justified. 

Gerhardt  early  discovered  a  substance  in  the  urine  of  diabetics  and 
habitual  drinkers  which  struck  a  deep-red  reaction  with  chloride  of  iron. 
This  he  considered  was  the  soiux)e  of  acetone,  and  was  probably  ethyl 
diaoetate  or  diacetic  ether,  which  by  decomposition  yields  equal  molecules 
of  acetone  and  alcohol ;  thus  : 

C.H.OjCjHj + Bfi  -  CjHeO + CO, + C,H,0. 

KittyldUMUtt.       W»l«r.       Aoetone.  Aloohol. 

This  view  is  still  held  by  some,  but  others,  in  view  of  the  recent  discovery 
of  Deichmiiller  and  ToUens,*  that  diabetic  urine  when  distilled  yields 
decidedly  more  acetone  than  alcohol,  have  suggested  that  the  substance 
is  derived  from  aceto-acetic  acid. 

The  first  test  suggested  for  acetone  was  G^rhardt's  chloride-of-iron  test. 
A  solution  of  chloride  of  iron  added  to  urine  containing  acetone  strikes  a 
bui^ndy-red  color.  But  this  reaction  occurs  with  so  many  substances 
that  it  cannot  be  considered  entirely  reliable.  Ralfe's  modification  of 
Lieben's  iodoform  test*®  is  made  as  follows:  About  a  fluidrachm  (3.7  c.c.) 
of  liquor  potassse,  containing  20  grains  (1.2  grams)  of  iodide  of  potas- 
sium, is  placed  in  a  test-tube  and  boiled ;  a  drachm  (3.7  c.c.)  of  the  sus- 
pected urine  is  then  carefully  floated  upon  the  surface.  When  the  urine 
f^mes  in  contact  with  the  hot  alkaline  solution  a  ring  of  phosphates  is 
formed,  and  after  a  few  minutes,  if  acetone  or  its  allies  are  present,  the 
ring  will  become  yellow  and  studded  with  yellow  dots  of  iodoform, 
which,  in  turn,  will  sink  through  the  ring  of  phosphates  and  deposit 
Itself  at  the  bottom  of  the  test-tube.     A  number  of  other  substana^s 

\  Prager  ViertdiahnchHn,  xiv.  3,  1857,  S.  88.  «  Ihid,,  xvii.  3,  1860,  S.  59. 

I  Witntr  Med.  Presae,  No.  28, 1865.  *  Ckntralbl.  fur  d,  med.  Wins,,  No.  65,  1874. 

*  Liebuf'$  AnnaUn,  Bd.  182,  8.  362.  •  Ibid.,  Bd.  209,  S.  25. 
^  ZeitKhrift  far  physiol.  Chemie,  vi.  6. 

"^Beitrige  zur  Lehre  von  der  Acetonurie  und  von  verwandten  Erscheinungen," 
^>«rf«A.  Arehivfiir  klin,  Med.,  xxxiv.,  2  Oct.,  1883,  S.  127. 

•  i«c  cit  io  Clinical  ChemiHtry,  Philadelphia,  1884,  p.  100. 
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f)rocIuoe  the  iodoform  reaction,  but  only  one   of  these,  lactic  acid,  is 
ikely  to  be  met  in  urine. 

The  perspiration,  saliva,  exudations,  and  effusions  in  dial>etic  cases  have 
all  been  found,  at  times,  to  contain  sugar. 

DURA.T10N. — Diabetes  is  a  disease  of  which  the  duration  is  measured 
by  months  and  years,  and  although  cases  are  reported  in  whicli  death 
supervened  in  from  six  days  to  six  weeks  after  the  recognition  of  the 
disease,  it  is  evident  that  such  periods  do  not  necessarily  measure  its 
actual  duration.  The  disease  may  have  existed  some  time  before  coming 
under  obser\'ation.  On  the  other  hand,  a  case  is  reported  by  Lebert 
which  lasted  eighteen  years;  another,  under  the  successive  observation 
of  Prout  and  Bence  Jones,  sixteen  years ;  and  a  third,  under  Bence  Jones 
and  Dickinson,  fifteen  years.  The  younger  the  patient  the  shorter  usually 
is  the  course  run  and  the  earlier  the  fatal  termination.  Yet  I  have  known 
a  girl  of  twelve  recover  completely.  After  middle  age  the  disease  is 
usually  so  easily  controlled  by  suitable  dietetic  measures,  if  the  patient 
is  willing  to  submit  to  them,  that  its  duration  is  only  limited  by  that  of 
an  ordinary  life,  while  carelessness  in  this  respect  is  apt  to  be  followed  by 
early  grave  consequences. 

Complications. — The  almost  sole  complication  of  diabetes  mellitus  is 
the  tubercular  phthisis  which  so  often  terminates  it.  Indeed,  it  is  doubt- 
ful whether  this  complication  should  not  be  regarded  as  a  consequence, 
as  should  also  the  boils,  gangrenous  processes,  and  ophthalmic  conditions 
which  have  been  mentioned  under  Symptomatology.  Jaundice  has  occurred 
three  times  in  my  experience  up  to  the  present  time.  Senator  says  tliat 
when  not  an  accidental  complication  due  to  a  catarrh  of  the  duodenum  it 
may  result  from  compression  of  the  biliary  capillaries  by  the  overloaded 
blood-vessels  and  enlarged  gland-cells  of  the  liver.  In  one  of  my  cases, 
in  which  jaundice  appeared  to  be  the  initial  symptom,  but  which  dis- 
appeared some  months  before  death,  the  auto|)sy  revealed  atrophy  of  the 
liver.  It  is  well  known  that  pancreatic  disease,  especially  cancer,  is  apt 
to  be  accompanied  by  jaundice,  and  as  pancreatic  disease  is  often  at  the 
bottom  of  diabetes,  it  will  similarly  account  for  the  jaundice,  while  the 
presence  of  jaundice  may  also  suggest  a  pancreatic  diabetes. 

Diagnosis,  including  the  Ti':sts  for  Sugar  in  the  Urine. — 
The  diagnosis  of  dial>etes   mellitus,  the   disease  being  once  siispecteil, 
is  easy.     The  passage  of  large  amounts  of  pale  urine  of  high  specific 
gravity,  the  presence  of  thirst,  dr}mcss  of  the  mouth,  fauces,  and  skin, 
and  progressive  emaciation  even  while  the  appetite  is  good,  can  scarcely 
be  misinterpreted.     In  the  urine  from  such  a  case  the  application  of  any 
of  the  tests  for  sugar  will  produce  prompt  response.     The  urine  is  not 
always  so  much  increased  as  to  attract  attention,  while  its  color  is  also 
sometimes  but  slightly  changed  ;  but  the  symptoms  of  thirst  and  dryness 
or  clamminess  (5f  the  mouth  are  seldom  wanting.     On  the  other  hand,  the 
discovery  of  a  glycosuria  without  these  symptoms  is,  as  a  rule,  accidental. 
It  is  a  question  how  far  such  degrees  of  glycosuria  as  do  not  produce  the 
usual  symptoms  of  diabetes  in  an  appreciable  degree  are  signs  of  positive 
disease.     At  the  same  time,  its  detection  is  ini])ortant,  in  that  there  is 
always  danger  of  the  simple  glycosuria  becoming  a  diabetes — ^a  danjror 
which  its  recognition  and  suitable  treatment  may  avert.     According:! v, 
the  urine  of  all  persons  having  unusual  apixjtites  without  evident  cause. 
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and  of  those  who  are  fond  of  eating  and  drinking,  should  be  tested  for 
sugar.  This  should  also  be  done  for  those  who  have  passed  through 
severe  mental  or  physical  strain,  have  suffered  shock  or  concussion  of  the 
nervous  system,  blows  upon  the  abdomen,  etc. 

Testing  for  Sugar. — Under  the  head  of  Diagnosis  I  prefer  to  include 
the  testing  for  sugar,  which  requii-es  some  detailed  consideration.  Unless 
it  be  that  the  indigo  test  recently  revived  by  George  Oliver  of  London 
prove  more  delicate,  that  form  of  cupric  test  known  as  Fehling's  solution 
is,  with  suitable  precautions,  all  things  considered,  the  most  satisfactory 
for  general  use. 

Fehling's  volumetric  solution,  suitable  for  both  qualitative  and  quan- 
titative purposes,  is  made  as  follows :  Dissolve  34.639  grams  of  pure 
crystallized  cupric  sulphate  in  about  200  cubic  centimeters  of  distilled 
water;  173  grams  of  chemically  pure  crystallized  neutral  sodio-potassic 
tartrate  and  80  grams  of  potassium  hydrate  in  500  or  600  c.c.  of  dis- 
tilled water.  To  the  latter  add  the  copper  solution  slowly,  and  dilute 
the  clear  mixed  fluid  to  1  liter.  One  cubic  centimeter  of  this  solution 
will  be  decolorized  by  0.006  grm.  of  sugar,  or  200  grains  will  be  decolor- 
ized by  1  grain  of  sugar.  Or  the  copper  may  be  dissolved  in  1  liter  of 
water,  and  the  tartrate  and  ]X)tassium  hydrate  in  another,  and  a  cubic 
centimeter  of  each  mixed  at  the  moment  they  are  to  be  used. 

For  qualitative  testing,  put  a  cubic  centimeter  of  Fehling's  solution 
into  a:  test-tube  (or  if  the  copper  and  the  alkaline  sodio-potassium  tartrate 
solutions  are  kept  separate,  a  cubic  centimeter  of  each),  and  dilute  with 
distilled  water  to  5  c.c.  Boil,  and  if,  after  the  lapse  of  a  couple  of 
minutes,  the  solution  remain  unchanged,  it  is  fit  for  testing.  If  it 
becomes  turbid  or  a  red  sediment  falls,  it  is  spoiled,  and  a  new  solution 
should  be  obtained.*  A  cubic  centimeter  of  the  suspected  urine  is  then 
measured  out  and  added  drop  by  droj)  to  the  solution  kept  hot.  If 
tliere  is  much  sugar,  the  first  drop,  will  throw  down  a  yellow  precipi- 
tate of  suboxide  of  copper,  which  becomes  rapidly  red.  If  no  reaction 
takes  place  after  adding  the  entire  cubic  centimeter  of  urine,  the  addition 
should  be  continued  until  4  c.c.  are  added,  when,  if,  after  the  mixture 
has  cooled,  there  be  no  response,  it  may  \ye  concluded  that  the  urine  is 
free  from  sugar.  By  operating  with  a  cubic  centimeter  of  the  test-fluid 
and  the  same  quantity  of  urine  or  multiples  thereof,  Ave  may  roughly 
estimate  the  proportion  of  sugar.  Thus,  if  the  cubic  centimeter  of 
nndilutxd  urine  just  decolorizes  the  cubic  centimeter  of  Fehling's  solu- 
tion, sujjar  is  present  in  the  proportion  of  one-half  of  1  per  cent. ;  or 
if  a  hall  cubic  centimeter  of  the  urine  removes  all  the  color,  the  quantity 
13  1  per  cent.  If  the  urine  is  highly  charged  with  sugar,  it  may  be 
diluted,  and  the, degree  of  dilution  being  remembered,  a  rough  quantita- 
tive estimation  may  be  similarly  made. 

If  the  urine  contains  very  minute  quantities  of  sugar,  the  reaction  is 
less  satisfactory.  The  copper  is  reduced,  but  the  suboxide  is  so  small  in 
quantity  that  it  is  obscured  by  the  excess  of  copper  solution,  and  a  mix- 
ture results  which  is  greenish  or  greenish-yellow  or  yellow  or  milky,  and 
on  standing  a  small  yellow  sediment  falls  to  the  bottom.  Now,  it  dare 
not  be  said  that  it  is  sugar  which  produces  such  reaction.     If  may  be 

J  Slioald  this  not  be  possible,  a  little  more  soda  maybe  added  and  the  fluid  filtered, 
when  it  is  again  ready  for  use. 
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iutrf,r.  I^it  it  may  also  be  uric  acid.  Uric  acid  is  really  more  frequently 
n  >*.xtTW  t^*  error  than  is  commonly  supposed.  I  have  myself  seen  the 
Ty^^tjNNw  diie  to  it  so  vivid  that  I  did  not  suspect  it  could  be  due  to  any 
^^.  ^^..^  si^nit  excepting  sugar ;  but,  noting  tne  next  day  a  copious  sedi- 
-wv'./?  o^''  urio  aeid  which  had  fallen  during  the  night,  a  testing  of  the 
s.r.vctvitsmt  fluid  then  revealed  no  reaction  whatever.  Such  a  urine, 
1  v^c  IvJnij  treated  by  the  lead  process  to  get  rid  of  the  uric  acid,  fails 
%  ^K"  ?v^  n^wnd.  But  this  process  is  very  tedious,^  and  cannot  be  conve- 
tvc:'v  mrrioil  out  by  the  busy  practitioner.  The  same  thing  is,  how- 
^wc.  ^xxnupHshed  by  treating  the  urine  with  hydrochloric  acid,  which 
t  \xK\H\Xy^fo\xv  hours  precipitates  all  of  the  uric  acid.  Simple  precipi- 
T<-\>n  bv  lead  acetate  solution  and  filtration  does  not  answer,  because  all 
i*<'  th^  uric  acid  is  not  thus  removed.  Other  substances,  as  hippuric  acid, 
^rs^wsx  hviK)xanthin,  etc.^  are  said  to  act  similarly,  but  they  produce  no 
v^^Htd' interference  with  the  test.  On  the  other  hand,  a  small  amount 
yN?"  s»i5;«r  may  be  present  and  yet  fail  to  show  the  reaction,  because  the 
s-^^^nnis  oxide  is  held  in  solution  by  certain  substances.  Such  are  ammo- 
Mi;i  niul  nitrogenous  matters,  including  albumen,  creatinin,  pepsin,  pep- 
iv^^.H't^  urinarv  coloring  matters,  etc.  The  latter  probably  produce  their 
v^^Sx^  througK  the  ammonia  which  is  given  off  while  heating  them  in  the 
j>^>ssiMU^  of  an  alkali.  Hence  all  albumen  should  be  precipitated  and  fil- 
u>r<xl  out  of  urines  suspected  to  contain  sugar,  and  the  heat  applied 
should  not  be  too  great.  Finally,  excess  of  glucose  will  also  hold  in 
^^hition  cuprous  oxide,  so  that  the  suspected  urine  should  not  be  added 
ill  tix>  lai'ge  a  quantity  at  a  time,  but  rather  drop  by  drop. 

But  qualitative  testing  is  not  sufficient  during  the  treatment  of  a  case 
of  diabetes.  The  percentage  of  sugar  and  the  quantity  discharged  in 
twvntv-fonr  hours  should  be  determined  occasionally.  The  process  is 
done  as  follows :  Place  10  cubic  centimeters  of  Fehling's  solution  in  a 
inm^elain  capsule,  and  dilute  it  with  40  c.c.  of  distilled  water.  Fill  a 
Mohr's  burette  with  the  urine,  which,  if  it  contain  more  than  1  per  cent, 
of  sugar,  should  be  diluted  with  nine  times  its  bulk  of  distilled  water. 
Slowly  heat  the  contents  of  the  capsule  to  boiling,  and  then  allow  a  little 
of  the  diluted  urine  to  run  in  from  the  burette ;  continue  the  cautious 
addition  of  urine  and  the  gentle  heating  until  the  blue  color  is  com- 
pletely removed  from  the  Fehling's  solution.  To  determine  the  exact 
moment  at  which  this  takes  place  requires  a  little  experience,  but  its 
recognition  is  facilitated  by  carefully  tilting  the  capsule  after  each  addi- 
tion and  stirring,  so  that  its  clear  white  surface  may  be  seen  through  the 
edge  of  the  fluid  and  contrasted  with  the  latter.  The  number  of  cubic 
centimeters  of  urine  used  should  now  be  read  off  from  the  burette,  the 
number  of  c.c.  of  undiluted  urine  calculated  therefrom,  and  each  c.c. 
multiplied  by  .005  grra.  The  result  indicates  the  quantity  of  sugar  in 
grams  in  the  urine  employed,  whence  the  percentage  of  sugar  is  deter- 
mined, and  also  the  twenty-four  hours'  quantity,  the  amount  of  urine 
passed  in  that  period  being  known. 

The  Fermentation  Test. — A  very  simple  and  easy  method  of  deter- 
mining the  proportion  of  sugar  is  by  Roberts's  fermentation  method, 
which,  although  not  so  precise  as  the  volumetric  process,  is  still  suf- 

^  The  details  of  this  process  wiU  be  found  in  the  writer's  work  on  the  Practical  Exam' 
itiatum  of  Urine,  5th  ed.,  1883,  p.  63. 


DIAGNOSIS  AND  TESTS  FOB  SUGAR.  213 

ficiently  so  for  clinical  purposes.  A  small  piece  of  German  yeast  or  a  tea* 
spoonful  of  liquid  yeast  is  added  to  about  four  ounces  (120  c.c.)  of  the  urine, 
which  is  kept  lightly  stopped,  at  a  temperature  of  20°  to  30°  C.  (68°  to 
80°  F.),  for  about  twelve  hours ;  at  the  end  of  this  time  the  sugar  will 
have  been  converted  into  alcohol  and  carbonic  acid.  The  latter  will  have 
passed  off,  and  the  urine  lost  in  weight  because  of  the  destruction  of 
sugar ;  while  the  difference  between  the  specific  gravity  before  and  after 
the  fermentation  indicates  the  number  of  grains  of  sugar  per  fluidounoe. 
Thus,  suppose  the  specific  gravity  before  fermentation  to  have  been  1040, 
and  afterward  1025  ;  there  will  have  been  15  grains  of  sugar  to  the  fluid- 
ounce,  whence,  again,  the  twenty-four  hours'  quantity  can  be  calculated. 
If  the  metric  system  is  used,  each  degree  of  sjiecific  gravity  lost  will 
correspond  to  .2196  grams  of  sugar  in  every  100  c.c.  of  urine. 

The  specific  gravity  of  the  fermented  urine  should  be  compared  with 
that  of  the  urine  soon  after  ilb  is  passed,  because  saccharine  urine  under 
suitable  circumstances  undergoes  lermentation  without  the  addition  of 
yeast;  and,  the  specific  gravity  being  thus  lowered  spontaneously,  the 
reduction  in  the  urine  fermented  by  yeast  would  appear  less  than  it 
actually  is.  At  the  same  time,  care  should  be  taken  that  the  urine 
is  of  the  same  temperature  when  the  specific  gravity  is  taken  before  and 
after  fermentation. 

The  Picric  Acid  and  Potash  Test. — Although  attention  was  called  in 
1865  by  C.  D.  Braun,^  a  German  chemist,  to  a  reaction  between  grape- 
sugar  and  picric  acid,  as  the  result  of  which  the  latter  is  converted  intp 
picramic  acid,  very  little  attention  seems  to  have  been  paid  to  this 
announcement.  Quite  ignorant  of  it,  George  Johnson  rediscovered  this 
i^eaction  in  1882,  and  published  it  in  1883.^  It  is  applicable  to  both 
qualitative  and  quantitative  purposes.  In  order  to  maKC  use  of  it,  a 
standard  comparison-solution  is  made  as  follows :  Take  1  fluidi*achm  of 
a  solution  of  grape-sugar,  1  grain  to  the  fluidounoe ;  mix  it  in  a  long 
test-tube  with  half  a  dnichm  of  liquor  potass©  (U.  S.  P.  or  B.  P.)  and 
ten  minims  of  a  saturated  solution  of  picric  acid ;  dilute  the  mixture  to 
4  fluidrachms  with  distilled  water,  to  facilitate  which  a  tube  used  for  the 
purpose  may  be  marked  at  4  fluidrachms.  Raise  the  mixture  to  the 
Doiling-point,  and  continue  the  boiling  for  sixty  seconds,  to  ensure  com- 
plete reaction  Ixjtwecn  the  sugar  and  picric  acid.  During  the  boiling  the 
pale-yellow  color  of  the  liquid  is  changed  to  a  vivid  claret-red.  Cool  the 
liquid  by  cautiously  immersing  the  tube  in  cold  water,  and  if  it  is  not 
then  at  the  level  of  the  4-drachm  mark,  raise  it  to  this  by  adding  distilled 
water.  The  standard  color  thus  obtained  is  that  which  results  from  the 
decomposition  of  picric  acid  by  a  grain  of  sugar  to  the  ounce,  four  times 
diluted,  or  by  a  solution  of  sugar  containing  one-quarter  of  a  grain  per 
ounce.  But  the  picramic  solution  rapidly  becomes  pale  on  exposure,  so 
it  becomes  necessary  to  make  a  more  permanent  solution  to  use  as  a 
standard.  This  may  be  accomplished  by  combining  liquor  ferri  perchlo- 
ridi  3j,  liquor  ammonii  acetatis  3iv,  acidum  aceticum  (glacial)  3iv,  and 
water  enough  to  make  Silss.  The  color  of  this  is  identical  with  that  of 
the  picric  acid  reduced  by  a  one-grain  solution  diluted  four  times,  and, 

*  "Ueber  die  Umwandlunff  der  Pikrinsaiire  in  Pikramminsaiire,  und  Uebf  r  die  Nach- 
veisang  dcr  Traubcnzucker,    ZeiUchrift  far  Cltemie,  1865. 
'  BrUiih  MedUud  Journal,  March,  1883. 
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ncconliag  to  JoIidsod,  it  will  rctaiu  its  color  uDchang»I  for  at  least  six 
mouths.  At  t!ie  same  time,  whenever  a  new  solution  is  made  it  should 
be  comi)ared  with  thiit  of  the  one-quarter  grain  i)er  ouoce  sollitiou  of 
sugar,  Ixiiled  with  picric  add  and  potash. 

For  qualitative  testing  Johnsou  dii'ccts:  To  a  draclim  of  urine  in  a 
test-t;ibe  add  a  few  drops,  enough  to  give  a  distinct  yellow  color,  of  a 
saturated  solution  of  picric  acid.     Add  about  10  drops  of  liquor  potassie 
aud  boil.     If  sugar  b  present,  the  mixture  becomes  promptly  red  in  hue. 
The  quantitative  estimation  is  based  u]>od  an  accurate  approximation, 
by  dilution,  of  the  color  of  the  tested  fluid  with  tLit  of 
"*■   ■         the  standard  solution.     Johnson  recommends  the  picro- 
saccharimeter  figured  in  the  text.     This  is  a  stoppered 
lube  twelve  inches  long  and  tliree-qnai-ters  of  an  inch  in 
diameter,  graduated  into  ten,  and  each  of  these  again  into 
ten  other  equal  divisions.     Tiy  the  side  of  this  tube,  and 
held  in  position  by  an  S-sliaped  baud  of  metal,  is  a  stop- 
pered tube  of  equal  diameter  and  about  six  inches  long, 
containing  the   standard   solution   corresponding  to  the 
reaction  of  the  one  grain  of  grajje-sugar  with  picric  acid 
and  [xjlash  diluted  four  times. 

It  lias  been  found  that  ten  minims  of  a  cold  saturated 
solution  of  picric  acid  are  rather  more  than  sufBcient  for 
decomposition  by  one  drachm  of  a  solution  of  grape-sugar 
in  the  i>roi>ortion  of  one  grain  to  the  ounce.  A  drachm 
of  the  solution  will  therefore  contain  one-eighth  of  a 
grain  of  sugar,  which  is  the  strength  of  the  solution 
used  in  making  the  standard-color  liquid.  In  making 
tlie  analysis,  while  the  quantity  of  liquor  potassie  used  is 
always  the  same  and  the  dilution  is  always  to  four 
dractims,  the  picric  acid  must  be  added  in  proportion 
to  the  amount  of  sugar  present,  so  that  if  the  urine  con- 
tains as  much  as  six  grains  to  the  tluidouuce,  sixty  droi>s 
or  a  tluidrachm  of  tlic  ))icric-acid  solution  would  have 
to  be  used  ;  and  when  the  proportion  of  sugar  is  higher 
than  this,  the  urine  should  be  diluted  with  distilled  water 
five  or  ten  times  before  commencing  the  analysis,  and  the 
degree  of  dilution  rcmcmbere<l  in  the  computation. 

If,  now,  a  draclim  of  a  solution  of  grape-sugar,  con- 
taining two  grains  to  the  ounce,  be  mixed  with  the  same 
quantity  of  liquor  polassa;  and  picric  acid  and  increased 
jwamnv  I'imSae-  oy  tiic  addition  of  distilled  water  to  four  drachms  in  the 
^"**''f   h   ''^''"'?  U\he,  and  boiled  as  before  for  sixty  seconds,  the 
■•hi** ly'is  luStain  Tcsult  will  hc  &  luixturc  of  iiiucli  darker  color  than  will 
•ui'iHiart'Tiie'dilrl-  ^  prodiiccd  bv  the  one-grain  solution ;  but  if  the  dark 
er.iii.iinK  01  111*  liquid  be  diUited  with  its  own  volume  of  water,  the  color 
mini  LiiiK  ihowii  will  l>c  the  samc  as  that  of  the  oue-grain  solution  or  Uic 

dnrk^iicd'bT'bDu'lnc  Standard. 

lliJ«aK.T.ld'Miiri.      It  is  plain,  then,  that  if  a  given  quantity  of  the  dark  sac- 

^MdiiuiioD''""       ''"""'^'^"''^  produced  by  boiling — say,  enough  to  cover  ten 

divisions  of  the  graduated  tube,  as  shown  in  the  figure — 

has  to  have  added  to  it  an  equal  bulk  of  distilled  tvater  in  order  to  produce 
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the  coloi  of  the  standard  solution,  the  tested  fluid  will  be  of  tlie  strength 
of  two  grains  to  the  ounce ;  if  three  times,  three  grains ;  and  so  on ; 
while  fractional  additions,  as  indicated  by  the  graduated  markings,  would 
show  fractional  additions  to  the  proportion  of  sugar.* 

The  presence  of  albumen,  even  in  considerable  amount,  has  but  little 
effect  upon  the  test,  nor  does  the  coloring  matter  of  normal  urine, 
according  to  Johnson ;  but  he  says  there  is  a  coloring  matter  asso- 
ciated with  ser-albumen  in  albuminous  urine,  and  with  egg-albumen 
as  well,  which  has  a  reducing  action  on  picric  acid.  This  is  partly 
separated  by  filtering  off  the  precipitated  albumen,  and  entirely  re- 
moved by  rej)eated  filtration  through  animal  charcoal.  So,  too,  the 
albumen  removed  by  coagulation  and  filtration,  if  thoroughly  washed, 
•does  not  give  any  red  reaction  if  boiled  with  picric  acid  and  potash 
diluted  in  the  same  proportion  as  when  testing  for  sugar.  Neither  do 
any  other  unoxidized  sulphur  compounds  found  in  urine  decompose  the 
picric  acid  and  render  the  test  fallacious. 

Johnson  and  his  son,  G.  Stillingfleet  Johnson,  claim  that  the  ])icric- 
acid  test  is  as  accurate  as  any  other,  and  that  it  is  even  more  accurate 
than  either  Fehliug's  or  Pavy's  process,  because  the  picric  acid  is  not 
acted  upon  by  uric  acid  or  urates,  which  do  reduce  the  oxide  of  copper. 
The  method  of  analysis  by  the  picro-saccharimeter,  they  claim,  is  at  least 
as  speedy  and  as  easy  as  any  other.  The  materials  and  apparatus  rcquired 
are  easily  prepared,  inexpensive,  and  not,  like  Fehling's  copper  solution, 
liable  to  undergo  rapid  changes. 

But  while  Johnson  claims  that  neither  coloring  matters  of  normal  urine 
nor  uric  acid  reduce  the  picric  acid,  he  admits  that  he  has  tested  with  pic- 
ric acid  and  potash  a  large  number  of  specimens  of  normal  urine  with 
the  almost  uniform  i-csult  of  a  depth  of  color  indiaiting  the  proportion  of 
.6  of  a  grain  of  sugar  to  the  fluidounce,  the  indication  varying  between 
the  limits  of  .5  to  .7  grain.  The  ammonio-cupric  method  used  at  the 
same  time  gave  results  of  from  .7  to  .9  grain  to  the  fluidounce,  or  an 
excess  of  .1  to  .3  grain.  Now,  if  my  own  views,  the  grounds  for  which 
are  announced  elsewhere,^  are  correct,  strictly  normal  urine  contains  no 
sugar,  aud  any  reducing  action  upon  oxide  of  copj)er  is  due  to  uric  acid, 
either  picric  acid  is  reduced  to  a  degree  by  uric  acid  or  by  some  other 
constituent  cf  normal  urine.  This,  in  the  light  of  Oliver's'  recent  inves- 
tigations, may  be  kreatinin.  For  he  has  shown  that  kreatinin  strikes  in 
a  few  seconds  a  red  color  with  the  cold  alkaline  picric  solution,  which  is 
quickened  by  heat.  From  this  it  would  seem  that  the  exact  value  of  the 
picrio-acid  test  has  as  yet  to  be  determined. 

A  more  exnct  oomparison  of  the  saccharine  liquid  with  the  standard  is  made  hy 
P^^^uing  into  a  flat-bottomed  colorless  tube  six  inches  long  and  an  inch  in  diameter  as 
njach  of  the  standard  solution  as  will  form  a  column  about  an  inch  in  hei/»ht,  and  an 
^^^ctlj  equal  colnmn  of  the  siiccbarine  fluid  in  a  precisely  similar  tube.    The  operator 
then  looks  down  through  the  two  tubes  at  once,  one  being  held  in  each  hand,  upon  the 
*^aceof  a  white  |K>rcelain  slab  or  piece  of  white  paper.     In  this  way  slight  dillerences 
of  tint  are  eajiily  leoognized;  and  if  the  liquid  to  be  analyzed  is  found  darker  than  the 
Maodard,  it  is  returned  to  the  graduated  tube  and  diluted  until  the  two  liquids  are  found 
^  be  identical  In  color,  when  the  final  reading  is  made. 
*lV*)n,  Praelicdl  KzamimUion  of  UrinCj  4th  ed.,  Philadelphia,  1884. 
0»  Bedside    Urine^Tentivtf^  inelvdi'ng  Qiiaiitutive  Albumen  and  Snrjarf  by  Geo.  Oliver 
^'•D.,  London,  Member  of  the  Koral  College  of  Physicians  of  Lonil.,  etc*,  2d  ed.,  Lon- 
e'en,  1884. 
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The  Indigo-Carmine  Test. — The  fact  that  indigotine,  the  coloring  mat- 
ter of  commercial  indigo,  is  converted  into  indigo  when  heated  with  an 
alkali  in  the  presence  of  glucose  and  certain  carbohydrates,  has  recently 
been  applied  by  George  Oliver  of  London  in  the  construction  of  a  test- 
paj^r.  Carmine  of  indigo  is  the  sulph-indigotate  of  sodium,  an  intensely 
blue  salt,  soluble  in  120  parts  of  water.  Sulph-indigotic  acid  is  made  by 
heating  indigo  with  sulphuric  acid,  and  when  combined  witli  a  base, 
sodium,  produces  indigo-carmine.  When  sodium  carbonate  is  mixed  with 
a  solution  of  indigo-carmine,  the  latter  is  precipitated  in  a  minute  state 
of  division,  but  is  redissolved  on  heating,  when  there  results  a  greenish- 
blue  solution.  A  freshly-made  mixture  of  the  indigo  solution  and  sodium 
carbonate  furnishes  a  fluid  not  unlike  Fehling's  solution,  which  gives  the 
reaction  to  be  described  vnth  glucose.  Unfortunately,  such  a  mixture 
will  not  keep,  and  the  reagent  would  be  useless  but  for  the  happy  idea 
of  Oliver  of  making  the  test-paper.  In  doing  this  bibulous  paper  is 
immersed  in  a  solution  of  indigo-carmine  with  carbonate  of  sodium.* 
The  paper  is  then  cut  into  strips  an  inch  long  and  one-quarter  of  an  inch 
wide. 

Mode  of  Testing. — One  of  the  test>-papers  and  a  sodium  carbonate 
pa  per  ^  are  dropped  into  a  half-inch  test-tube,  and  water  added  until  the 
upjKjr  end  is  just  covered  ;  a  column  of  fluid  one  inch  in  height  and  half 
an  inch  in  diameter  will  thus  be  produced,  so  that  the  solution  of  carmine 
obtained  on  boiling  will  always  acquire  the  same  concentration.  Heat  is 
now  applied,  the  tube  being  gently  shaken,  and  boiling  kept  up  for  a 
second  or  two.  A  beautiful  blue  solution  will  result.  The  test-paper 
may  now  be  removed  or  allowed  to  remain. 

Not  more  than  one  drop  of  the  suspected  urine  is  let  fall  into  the  tube 
from  a  pipette  held  in  an  upright  position.  Drops  of  equal  size  are 
thus  secured.  The  contents  of  the  tube  are  again  freely  boiled  for  a  few 
seconds,  after  which  the  tube  should  be  raised  an  inch  or  more  from 
the  flame  and  held  without  shaking,  while  the  solution  is  kept  quite 
hot,  but  not  boiling,  for  exactly  one  minute.  If  glucose  be  present  in 
abnormal  amount,  the  soft  rich  blue  will  be  seen  first  of  all  to  darken 
into  violet ;  then,  according  to  the  quantity  of  sugar,  there  will  appear 
in  succession,  puqjle,  red,  reddish-yellow,  and  finally  straw-yellow. 
When  the  last-named  color  has  been  developed  the  slightest  shaking  of 
the  tube  will  cause  red  streaks  to  fall  from  the  surface  and  mingle  with 
the  pale  yellowness  of  the  solution,  while  further  agitation  will  cause 
the  return  of  purple  and  violet  and  the  restoration  of  the  original  blue. 

The  time  required  for  the  commencement  of  the  reaction  after  the  boil- 
ing of  the  test  liquid  is  in  inverse  proportion  to  the  amount  of  glucose 
present.  When  the  latter  is  large,  over  20  grains  to  the  ounce,  it  will  be  but 
a  few  seconds ;  but  when  small,  2  or  3  grains,  from  thirty  to  sixty  seconds 
may  elapse.  If  the  urine  do  not  contain  more  than  the  normal  amount 
of  sugar' — L  e.  under  half  a  grain  to  the  ounce — the  color  of  the  solution 

*  No  more  precise  directions  than  this  are  given  by  Oliver,  either  in  his  papers  in  the 
Lancet  for  1883  or  in  his  little  book  just  piiblishei],  On  Bedside  Urine- Test  in  a.  Thesiignr 
test-papers,  as  well  as  the  entire  series  of  albumen  test-papers,  suggested  by  Oliver,  are  no^r 
made  by  Parke,  Dnvis  &  Co.  of  New  York,  and  by  W  ilson  &  Son,  Harrogate,  London. 

*  Test-papers  of  the  same  size,  charged  with  a  saturated  solution  of  sodium  carbonate. 

'  It  will  oe  noted  from  this  that  Oliver  accepts  the  view  that  there  is  a  small  amount 
of  sugar  in  normal  urine. 
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at  the  end  of  the  heating  for  one  minute  will  be  unchanged.  The  test  is 
available  by  artificial  light  as  well  as  by  daylight. 

Precautions. — 1.  Care  should  be  taken  during  the  testing  not  to  shake 
the  tube  or  to  permit  free  ebullition.  2.  While  keeping  the  contents 
of  the  tube  hot,  the  latter  should  not  be  held  up  between  the  eye  and  the 
sky,  for  then  the  early  color-changes  will  probably  escape  observation. 
The  tube  should  be  kept  below  the  eye-level  and  its  contents  viewed  by 
the  reflected  light  of  some  bright  object,  such  as  a  sheet  of  white  paper 
propped  up  an  inch  or  two  beyond  the  tube  as  a  background.  3.  Oliver 
is  not  aware  that  the  presence  of  earthy  carbonates  will  prevent  the  car- 
mine reaction,  but  as  a  precautionary  measure  he  suggests  the  use  of  a 
soda-paper  whenever  the  water  is  exceptionally  hard.  4.  The  acids  of 
the  urine  rob  the  carmine-paper  of  much  alkali,  so  that  the  addition  of 
more  tlian  a  certain  number  of  drops  of  urine — varying  of  course  with  the 
(l^ree  of  acidity — ^will  at  first  retard  and  then  prevent  the  reaction.  The 
addition  of  the  soda-paper  will  prevent  any  such  interference,  although 
OKver  says  tliat  by  invariably  submitting  only  one  drop  of  saccharine 
arine  to  the  test-paper,  and  keeping  up  the  heating  for  not  less  than  two 
minutes,  he  has  never  failed  to  obtain  the  characteristic  reaction  without 
using  a  soda-paper.  It  is  well  to  remember,  however,  that  an  excessively 
acid  urine  may  thus  interfere,  and  that  the  soda-paper  will  prevent  it. 
5.  The  blue  color  of  the  carmine  is  discharged  by  caustic  alkali — liquor 
potassfle  or  sodae.  The  only  chance  of  being  misled  by  this  reaction  lies 
in  usinjj  an  imperfectly  cleansed  test-tube  which  may  have  contained 
Fehling^s  solution  or  the  alkaline  picric  solution.  The  caustic  alkali  con- 
verts the  blue  carmine  into  a  green  solution,  which,  on  heating,  dis- 
appears ;  nor  does  it  return  by  again  shaking  the  contents  of  the  tube. 

Critical  comparison  of  this  test  with  Fehl  lug's  solution  and  picric  acid 
hy  Oliver  has  shown  that  of  sixty-four  substances  experimented  upon, 
normal  and  abnormal  constituents  of  urine  or  medicines  which  after 
ing^tion  are  eliminated  in  the  urine,  Fehling's  was  reduced  by  fift;een, 
picric  acid  by  eleven,  and  indigo-carmine  by  eight.  The  only  substances 
producing  the  characteristic  play  of  colors  with  indigo-carmine  test- 
papers  reacted  with  both  picric  acid  and  Fehling's  solution.  They  were 
unoxidized  phosphorus,  ammonium  sulphide,  milk-sugar,  dextrin,  inosit, 
gallic  acid,  tannic  acid,  and  iron  sulphate.  Both  the  carmine  and  picric 
acid  were  reduced  by  inosit,  which  merely  turned  Fehling's  solution 
green.  On  the  other  hand,  uric  acid  and  urates,  which  reduce  Fehling's 
solution,  do  not  react  with  the  carmine  test,  while  kreatinin,  which  reacts 
with  ])icric  acid  also,  does  not  respond  to  the  carmine.  Albumen,  if 
abundant,  interferes  with  Fehling,  but  not  with  the  indigo-carmine. 

Detection  of  Inosit — It  has  been  said  that  inosit  sometimes  accom- 
panies, and  even  substitutes,  grape-sugar  in  the  course  of  diabetes.  It 
has  been  mentioned  that  it  does  not  reduce  Fehling's  solution,  but  turns  it 
olive-green.  It  reduces  the  carmine  and  alkaline  picric  add  solution, 
and  is  therefore  not  recognizable  by  these.  The  methods  recommended 
for  its  recognition  in  the  books  are  troublesome,  and  as  its  presence  in 
the  absence  of  sugar  indicates  a  favorable  change,  it  is  not  likely  that  a 
more  precise  recognition  than  is  furnished  by  the  olive-green  reaction 
will  be  needed  for  clinical  purposes. 

PQOQNOSIS. — ^The  prognosis  in  diabetes  depends  upon  the  organ  whose 


218 


DIABETES  MELLITUS. 


involvement  is  responsible  for  the  symptoms,  upon  the  stage  at  which  the 
condition  oomes  under  observation,  and  upon  the  age  of  the  patient. 
It  has  appeared  to  me  that  the  cases  of  diabetes  depending  upon  pan- 
creatic disease  are  the  most  intractable,  tliat  their  progress  is  scarcely 
checked  by  treatment,  and  that  they  are  comparatively  rapidly  fatal  in 
their  termination.  In  the  others,  where  the  symptom  is  one  of  a  central 
nervous  lesion,  it  has  always  seemed  to  me  to  be  of  secondary  importance 
that  the  glycosuria  is  itself  less  marked,  that  it  is  unattended  by  the  other 
distinctive  symptoms  of  diabetes,  aud  that  its  issue  is  that  of  the  nervous 
malady. 

Again,  it  is  well  known  that  the  later  in  life  diabetes  occurs  the  more 
amenable  it  is  to  treatment,  and  that  if  a  proper  diabetic  diet  be  adhered 
to  by  the  patient  his  life  need  scarcely  be  shortened.  On  the  other  hand, 
diabetes  mellitus  is  a  disease  in  which  the  expectant  plan  is  dangerous. 
If  it  does  not  improve  it  usually  gets  worse ;  and  many  a  patient  has 
fallen  a  victim  to  his  own  indifference  and  indisposition  to  adhere  to  a 
regimen  under  which  he  could  have  lived  his  natural  term  of  life.  This 
is  especially  the  case  when  the  disease  apjiears  after  middle  life. 

If,  on  the  other  hand,  the  condition  becomes  thoroughly  established  before 
twenty-five  years  of  age,  it  is  less  amenable  to  treatment ;  but  even  in  such 
cases  a  promptly  vigorous  treatment  is  sometimes  followed  by  recovery. 
I  have  already  mentioned  the  case  of  a  child  twelve  years  old  in  which 
complete  recovery  took  place. 

II  tubercular  phthisis  suj)ervenes,  recovery  is  not  to  be  expected,  while 
intercurrent  disease,  as  pneumonia,  which  is  rather  prone  to  occur,  is  very 
much  more  serious  aud  apt  to  terminate  fatally. 

Treatment. — The  treiitment  of  the  aggregate  of  sj'mptoms  known  as 
diabetes  mellitus  is  conveniently  divided  into  the  dietetic,  the  medicinal, 
and  the  hygienic,  of  which  the  first  is  by  far  the  most  important.     The 
efficiency  of  this  treatment  depends  upon  the  successful  elimination  from 
the  diet  of  all  articles  containing  grape-sugar,  cane-sugar,  beetroot-sugar, 
and  starch,  it  being  universally  recognized  that  in  the  early  stages  of  the 
disease  these  foods  are  the  sole  source  of  the  glucose  in  the  urine.     The 
normal  assimilative  action  of  the  liver,  by  which  the  carbohydrates  are 
first  stored  up  as  glycogen,  and  then  gradually  given  out  as  glucose  or 
maltose  to  be  oxidized,  being  deranged,  such   foods  not  only  become 
useless  as  aliments,  but  if  continued  seem  to  aggravate  the  glycosuria, 
and  the  excretion  of  sugar  steadily  increases.      There  is,  therefore,   a 
double  reason  for  excluding  them  from  the  food.     This  is  easiest  accom- 
plished by  an  exclusive  milk  diet.     The  exclusive  milk  treatment  of 
diabetes  was  suggested  by  A.  Scott  Donkin  in  1868.     That  he  is  correct 
in  his  assertion  that  in  the  early  stages  of  diabetes  lactin  or  sugar  of  milk 
is  quite  assimilable,  and  does  not  in  the  slightest  degree  contribute  to  the 
production  of  glycosuria,  I  cannot  doubt;  that  it  is  in  this  respect  even 
suijerior  to  casein,  as  claimed  by  Donkin,  I  am  not  prciwred  to  state  from 
actual  knowledge ;  but  that  casein  itself  resists  the  sugar-forming  pro^r- 
ress  immeasurably  greater  than  any  other  albuminous  substance,  so  that  in 
all  but  the  most  sure  and  advanced  or  complicated  cases  its  arrest  is  com- 
plete, I  am  also  satisfied.     Certain  it  is  that  in  a  large  number  of  diabetics 
the  use  of  a  pure  skim-milk  regimen  results  in  a  total  disappearance  of 
the  sugar  from  the  urine.     That  in  a  certain  proportion  of  these  cases  a 
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gradual  substitution  of  the  articles  of  a  mixed  diet  may  be  resumed 
without  a  return  of  the  symptoms  is  also  true.  In  other  more  con- 
firmed cases  the  use  of  skim-milk  results  in  a  decided  reduction  in  the 
amount  of  sugar,  with  an  abatement  of  other  symptoms,  which  continues 
as  long  as  the  diet  is  rigidly  observed.  In  still  other  cases,  while  the 
skim-milk  treatment  makes  a  decided  impression  u{K)n  the  quantity  of 
sugar,  it  still  remains  present  in  considerable  amount,  while  the  disease 
progresses  gradually  to  an  unfavorable  issue.  These  three  classes  of 
cases  represent,  ordinarily,  different  stages  of  the  disease,  so  that  it  may 
be  said  that  as  a  rule  cases  recognized  sufficiently  early  may  be  sucoess- 
fuJly  treated  with  skim-milk,  although  it  may  occasionally  happen  that 
cases  pursue  a  downward  course  from  the  very  beginning  despite  all 
treatment.  Yet  I  have  never  seen  a  case  which,  when  taken  in  hand 
when  a  few  grains  of  sugar  only  to  the  ounce  were  present,  failed  to  yield 
to  this  treatment. 

As  to  the  method  of  administration,  my  practice  with  adults  is  to 
give  eight  ounces  (an  ordinary  tumblerful)  every  two  hours,  beginning 
at  seveu  or  eight  o'clock  in  the  morning,  and  continuing  to  the  same 
hour  in  the  evening.  Sometimes  it  is  well  to  begin  with  half  as  much 
at  first,  but  rapidly  to  increase  to  the  required  amount.  This  method 
ensures  the  ingestion  of  three  to  four  quarts  daily — a  quantity  generally 
sufficient  to  maintain  the  body-weight  of  an  adult  person  of  average  size 
and  takiug  moderate  exercise,  although  a  slight  reduction  may  take  place 
at  first.  But  if  the  individual  is  very  active  or  of  large  size,  it  will  not  be 
found  sufficient.  In  such  event  the  quantity  must  be  mcreased  as  demand- 
ed by  a  feeling  of  unsatisfied  hunger.  I  have  known  fourteen  pints  to 
be  taken  in  twenty-four  hours.  But  when  the  quantity  becomes  thus 
lai^,  the  inconvenience  in  ingesting  it  is  very  great,  and  it  is  much 
more  convenient  to  coagulate  the  casein  of  a  part  of  the  milk  and  use 
the  curd  thus  obtained,  while  the  second  part  is  drunk.  Curd  may  be 
seasoned  with  salt  to  make  it  more  palatable,  and  should  be  thoroughly 
niasticated  before  it  is  swallowed. 

The  milk  should  not  be  taken  too  cold,  especially  if  the  amount 
ingested  is  large,  else  it  is  likely  to  reduce  the  temperature  of  the 
stomach  below  tlie  ix)int  necessary  for  gastric  digestion.  The  temperature 
should  not  be  less  than  60°  F.,  nor  much  over  100°.  Something  depends 
opon  the  idiosyncrasies  of  the  patient,  which  must  be  the  guide  as  to 
temperatures  intermediate  between  those  named. 

The  chief  advantage  of  the  skim-milk  over  the  unskimmed  is  simply 
that  it  is  more  easy  of  digestion.  Many  persons  who  cannot  take  un- 
skimmed milk  for  any  length  of  time  without  its  deranging  the  digestion, 
^fj  as  is  commonly  said,  making  them  bilious,  can  take  with  impunity 
milk  from  which  the  cream  is  removed.  Although  Salomon  *  claims  to  have 
shown  that  glycogen  is  produced  in  the  liver  of  rabbits  fed  upon  pure 
olive  oil,  it  is  at  least  probable  that  fat  is  among  the  last  of  the  substances 
jmderjpjoing  this  conversion,  and  in  ordinary  cases  of  diabetes  it  is  rather 
»ts  indigestible  nature  which  renders  it  prudent  to  remove  from  milk  the 
greater  proportion  of  fat  by  skimming  it  offi 

Still  more  easily  assimilable  is  the  peptonized  milk,  in  which  the  casein  is 
at  least  partially  digested,  and  it  should  be  employed  where  there  is  any 

*  Virchovfs'Arehiv,  Bd.  61,  Heft  3, 1874,  18. 
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difficulty  in  the  way  of  using  the  ordinary  milks.  Either  skimmed  or  un- 
skimmed milk  may  be  used  for  peptonizing,  the  latter  peptonized  being  quite 
as  easy  of  digestion  as  the  former  unpeptouized.  I  have  found  the  extract- 
um  pancreatisof  Fairchild  Brothers  &  Foster  most  successful  in  the  pepton- 
izing of  milk,  and  according  to  the  following  directions :  Into  a  clean  quart 
bottle  put  6  grains  of  extractum  pancreatis,  15  of  bicarbonate  of  sodium, 
and  a  gill  of  cool  water ;  shake,  and  add  a  pint  of  fresh  cool  milk. 
Place  the  bottle  in  a  pitcher  of  hot  water  or  set  the  bottle  aside  in  a  warm 
place,  usually  for  three-quarters  of  an  hour.  When  the  milk  has  acquired 
a  slightly  bitter  taste,  it  has  been  completely  peptonized — ^tliat  is,  the 
casein  has  been  completely  converted  into  peptone.  After  the  process  is 
complete  the  milk  must  be  immediately  put  on  ice. 

It  is  not  always  necessary  to  completely  peptonize  the  milk,  and  if  the 
bitter  taste  is  unpleasant  the  process  may  be  stopped  short  of  this  by  put^ 
ting  the  milk  on  ice,  the  degree  of  digestion  depending  upon  the  length 
of  time  the  milk  is  kept  warm. 

While  I  am  confident  that  the  promptest  and  most  effectual  method  of 
eliminating  sugar  from  the  urine  is  by  a  milk  diet,  it  occasionally  happeas 
that  a  patient  cannot  or  \vill  not  submit  to  so  strict  a  regimen.  In  other 
instances,  again,  it  is  not  necessary  to  resort  to  it,  because  a  less  restricted 
diet  answers  every  purpose. 

A  suitable  diabetic  diet  would  also  be  obtained  by  eliminating  from  the 
bill  of  fare  all  saccharine  and  amylaceous  and  other  sugar-i)roducing  sub- 
stances.    Such  a  diet  is,  strictly  speaking,  impossible.     For,  apait  from 
the  fact  just  mentioned  that  even  fats,  as  well  as  albuminous  substances 
to  a  degree,  are  capable  of  producing  glycogen,  the  monotony  of  a  pure 
meat  diet  soon  becomes  unbearable,  to  say  nothing  of  other  derangements 
it  may  produce.     Fortunately,  it  is  not  necessary  that  such  an  exclusive 
diet  should  be  maintained,  for  certain  saccharine  foods  seem  capable  of 
resisting  the  conversion  into  sugar  more  than  others.     Sugar  of  milk, 
or  lactin,  has  ali'eady  been  mentioned  as  one  of  these,  and  to  it  may  be 
added   the  sugar  of  some  fruits,  and   probably  also   inosit  or  muscle- 
sugar,  mannite  or  sugar  of  manna,  and  inuliu,  a  starchy  principle  abun- 
dant in  Iceland  moss.     It  is  found  also  that  there  are  many  v^etable 
substances  containing  small  quantities  of  sugar  and  sugar-producing  prin- 
ciples which  may  be  used  with  impunity  in  at  least  the  milder  forms  of 
diabetes.     This  being  the  case,  a  bill  of  fare  for  diabetics  may  be  con- 
structed quite  liberal  enough  to  satisfy  the  palate  of  most  reasonable 
persons  by  whom  it  is  attainable. 

Food  and  Drink  Admissible. — Shell-fish. — Oysters  and  clams^  raw 
and  cooked  in  any  way,  without  the  addition  of  flour. 

Fish  of  all  kinds,  fresh  or  salted,  including  lobsters,  crabs,  sardines, 
and  other  fish  in  oil. 

Meats  of  every  variety  except  livers,  including  beef,  mutton,  chipped 
dried  beef,  tripe,  ham,  tongue,  bacon,  and  sausages;  also  poultry  and 
game  of  all  kinds,  with  which,  however,  sweetened  jellies  and  sauces 
should  not  be  used. 

Soup. — All  made  without  flour,  rice,  vermicelli,  or  other  starchy  sub- 
stances, or  without  the  vegetables  named  below  as  inadmissible.  Animal 
soups  not  thickened  with  flour,  beef-tea,  and  broths. 

vegetables. — Cabbage,   cauliflower,   brussels-sprouts,   broccoli,     green 
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string-beans,  the  green  ends  of  asparagus,  spinach,  dandeh'on,  mushrooms, 
lettuce,  endive,  coldslaw,  olives,  cucumbers  fresh  or  pickled,  radishes, 
young  onions,  water-cresses,  mustard  and  cress,  turnip-tops,  celery-tops, 
or  any  other  green  vegetables. 

Fruits. — Cranberries,  plums,  cherries,  gooseberries,  red  currants,  straw- 
berries, apples,  without  sugar.  Or  they  may  be  stewed  with  the  addition 
of  bicarbonate  of  sodium  instead  of  sugar.     TSee  below.) 

Bread  and  calces  made  of  gluten,  bran,  or  almond  flour,  or  inulin,  with 
or  without  ^gs  and  butter.  Griddle-cakes,  pancakes,  biscuit,  porridges, 
etc.  made  of  these  flours.  Where  especial  stringency  is  required  these 
should  be  altogether  omitted. 

%gs  in  any  quantity  and  prepared  in  all  possible  ways,  without  sugar 
or  onlinary  flours. 

Nuts. — All  except  chestnuts,  including  almonds,  walnuts,  Brazil-nuts, 
hazel-nuts,  filberts,  pecan-nuts,  butternuts,  cocoanuts. 
Condiments. — Salt,  vinegar,  and  pepper  in  moderate  quantities. 
Jellies. — None  except  those  unsweetened.    They  may  be  made  of  calPs- 
foot  or  gelatin  and  flavored  with  wine. 

Drinks. — Coflee,  tea,  and  coooa-nibs,  with  milk  or  cream,  but  without 
sugar;  also  milk,  cream,  soda-  (carbonated)  water,  and  all  mineral  waters 
freely ;  acid  wines,  including  claret,  Rhine,  and  still  Moselle  wines,  very 
dry  sherry ;  unsAveetened  brandy,  whiskey,  and  gin.  No  malt  liquors, 
except  those  ales  and  beers  which  have  been  long  bottled,  and  in  which 
the  sugar  has  all  been  converted  into  carbonic  acid  and  alcohol. 

V^tables  to  be  especially  Avoided. — Potatoes,  white  and  sweet,  rice, 
beets,  carrots,  turnips,  parsnips,  peas,  and  beans ;  all  vegetables  contain- 
ing starch  or  sugar  in  any  quantity. 

The  following  list,  including  essentially  the  same  articles,  but  arranged 
in  the  shape  of  a  true  bill  of  fare,  by  Austin  Flint,  Jr.,^  will  be  found 
very  convenient : 

Bill  op  Fare  Fon  Diabetes. — ^Breakfast. — Oysters  stewed,  with- 
out flour ;  clams  stewed,  without  flour.  Beefsteak,  beefsteak  witli  fried 
onions,  broiled  chicken,  mutton  or  lamb  chops ;  kidneys,  broiled,  stewed, 
or  devilled;  tripe,  pigs'  feet,  game,  ham,  bacon,  devilled  turkey  or 
chicken,  sausage,  corned-beef  hash  without  potato,  minced  beef,  turkey, 
chicken,  or  game  with  poached  ^gs.  All  kinds  of  fish,  fish-roe,  fish- 
l^lls,  without  potato.  Eggs  cooked  in  any  way  except  with  flour  or 
s^gar,  scrambled  eggs  with  chipped  smoked  beef,  picked  salt  codfish 
vith  eg^,  omelets  plain  or  with  nam,  with  smoked  beef,  kidneys,  aspar- 
*gii9-pomts,  fine  herbs,  parsley,  truffles,  or  mushrooms.  Radishes,  cucum- 
bers, water-cresses,  butter,  pot-cheese.  Tea  or  coffee,  with  a  little  cream 
>nd  no  suear.  (Glycerin  may  be  used  instead  of  sugar  if  desired.)  Light 
^  wine  for  those  who  are  in  the  habit  of  taking  wine  at  breakfast. 

Lunch  or  Tea. — Oysters  or  clams  cooked  in  any  way  except  with 
J?^r;  chicken,  lobster,  or  any  kind  of  salad  except  potato;  fish  of  all 
kinds;  chops,  steaks,  ham,  tongue,  eggs,  crabs,  or  any  kind  of  meat; 
"^-cheese.     Red  wine,  dry  sherry,  or  Bass's  ale. 

.  On  the  Treatment  of  Diabetes  Mellitus,"  a  paper  read  before  the  American  MeiHcal 
^^?Wion  at  its  meeting  in  Washington,  Mav,  1884,  and  published  in  the  Journal  of  the 
■?S^tion  July  12,  1884.  I  have  so  far  modified  the  bill  of  fare  as  to  permit  the  use  of 
"»Jk,  which  FUnt  excludes. 
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Dinner. — Raw  oysters,  raw  clams. 

Soups. — Consomm6  of  beef,  of  veal,  of  chicken,  or  of  turtle ;  oon- 
8omm6  with  asparagus-points ;  oonsomm^  with  okra,  ox-tail,  turtle,  ter- 
rapin, oyster,  or  clam,  without  flour ;  chowder,  without  potatoes,  mock 
turtle,  mullagatawny,  tomato,  gumbo  filet. 

Fish,  etc. — All  kinds  of  fish,  lobsters,  oysters,  clams,  terrapin,  shrimps, 
crawfish,  hard-shell  crabs,  soflnshell  crabs.     (No  sauces  containing  flour.) 

Relishes. — Pickles,  radishes,  celery,  sardines,  anchovies,  olives. 

Meats. — ^All  kinds  of  meat  cooked  in  any  way  except  with  flour ;  all 
kinds  of  poultry  without  dressings  containing  bread  or  flour;  calf's 
head,  kidneys,  sweetbreads,  lamb-fries,  ham,  tongue ;  all  kinds  of  game ; 
veal,  fowl,  sweetbreads,  etc.,  with  curry,  but  not  thickened  with  flour. 
(No  liver.) 

V^tables. — Truffles,  lettuce,  romaine,  chicory,  endive,  cucumbers, 
spinach,  sorrel,  beet-tops,  cauliflower,  cabbage,  brussels-sprouts,  dande- 
lions, tomatoes,  radishes,  oyster-plant,  celery,  onions,  string-beans,  water- 
cresses,  asparagus,  artichoke,  Jerusalem  artichokes,  parsley,  mushrooms, 
all  kinds  of  herbs. 

Substitutes  for  Sweets. — Peaches  preserved  in  brandy  without  sugar ; 
wine-jelly  without  sugar,  gel^  au  kirsch  without  sugar,  omelette  au  rhum 
without  sugar ;  omelette  k  la  vanille  without  sugar ;  gel6e  au  rhum  with- 
out sugar ;  gel6e  au  caf6  without  sugar. 

Miscellaneous. — Butter,  cheese  of  all  kinds,  eggs  cooked  in  all  ways 
except  with  flour  or  sugar,  sauces  without  sugar  or  flour.  Almonds, 
hazel-nuts,  walnuts,  cocoanuts.  Tea  or  coffee  with  a  little  cream  and 
without  sugar.  (Glycerin  may  be  used  instead  of  sugar  if  desired. J 
Moderately  palatable  ice-creams  and  wine-jellies  may  be  made,  sweetenea 
with  pure  glycerin ;  but  although  these  may  be  quite  satisfactory  for  a 
time,  thev  soon  become  distasteful. 

Alcoholic  Beverages. — Claret,  burgundy,  dry  sherry.  Bass's  ale  or  bit- 
ter beer.     (No  sweet  wines.) 

Prohibited. — Ordinary  bread ;  cake,  etc.  made  with  flour  or  sugar ; 
desserts  made  with  flour  or  sugar;  vegetables,  except  those  mentioned 
above;  sweet  fruits. 

One  of  the  foods  the  omission  of  which  is  most  illy  lK)rnc  by  the 
diabetic,  however  great  his  previous  indifference  to  it,  is  wheaten  bread, 
while  the  substitutes  which  have  been  at  different  times  suggested  for 
it  very  imperfectly  supply  its  place.  Perhaps  the  best  known  of  these  is 
the  bread  made  of  gluten  flour.  It  was  suggested  by  Bouchardat  in 
1841,  and  is  made  by  washing  the  ordinary  Avheat  flour  to  free  it  from 
starch.^ 

Gluten  flour,  however  prepared,  contains  some  starch,  as  indeed  it 
must  if  bread  is  to  be  made  out  of  it ;  and  I  confess  to  having  been  a 
good  deal  disappointed  in  its  use.     I  have  known  the  sugar  absent  in  a 

'  The  Health  Food  Company,  of  74  Fourth  Avenue,  N.  Y.,  prepare  a  gluten  flour  by 
first  removing  the  five  bran-coats,  pulverizing  the  cleaned  berry  by  the  cold-blast  process, 
stirring  the  powder  into  iced  water,  and  precipitating  the  gluten,  cellulose,  and  mineral 
matters,  siphoning  off  the  water  holding  in  suspension  the  starch,  and  drying  out  the 
precipitate.  In  this  manner  the  s-ilts  of  the  wheat  are  retained.  A  purified  gluten  m8de 
nv  the  Health  Foo<l  Companv  is  deprived  of  the  cellulose  walls  of  the  cells  in  which  the 
gluten  granules  are  held.  Directions  for  making  gluten  bread  and  cakes  of  various  kinds 
are  furnished  by  the  company  on  application. 
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selected  diet  to  return  when  gluten  bread  was  permitted,  and  again  dis- 
appear on  its  withdrawal.  Of  course  gluten  flour  contains  less  starch 
than  the  ordinary  wheat  flour,  and  there  may  be  cases  where  the  starch 
in  the  former  can  be  assimilated  when  the  quantity  in  the  latter  cannot 
be.    The  gluten  may  be  made  into  porridge.^ 

A  method  of  getting  rid  of  the  starch  and  sugar  in  bread,  suggested 
by  Liebig  and  tried  by  Vogel,  consists  in  converting  the  starch  into  sugar 
by  the  action  of  diastase  and  dissolving  out  the  sugar  thus  produced. 
This  is  accomplished  by  treating  thin  slices  of  bread  with  an  infusion 
of  malt    The  bread  is  then  washed,  dried,  and  slightly  toasted. 

Another  substitute  for  wheaten  flour  is  the  bran  flour  whence  the 
starch  is  removed  by  washing.*  The  bran  itself,  according  to  Parkes,' 
sometimes  contains  as  much  as  15  per  cent,  of  nitrogenous  matter,  3.5 
per  cent,  of  fats,  and  5.7  per  cent,  of  salts.  It  is  therefore  not  wholly 
innutritious,  although  the  salts  are  washed  out  in  removing  the  starcn. 
It  is  considered  especially  useful  when  there  is  constipation,  the  slightly 
irritant  properties  of  the  bran  aiding  in  maintaining  a  proper  peristalsis 
aud  action  of  the  bowels.  These  irritant  properties  are,  however,  in- 
versely as  the  degree  of  comminution.  The  bran  flour  may  be  made 
with  milk  and  eggs  into  a  variety  of  cakes,  of  which  the  best  known  are 
those  made  according  to  Camplin's  directions.* 

Where  extreme  restriction  of  diet  is  not  required  the  ordinary  bran 
bread  of  the  bakers  may  be  used.  The  unbolted  flour  of  which  this  is 
made  of  course  contains  the  starchy  principles,  but  in  consequence  of  the 
retention  of  the  bran  the  proi)ortion  of  starch  is  less.  The  cold-blast 
flour  of  the  Health  Food  Company  is  said  to  contain  the  nutritious,  but 
not  the  innutritious,  parts  of  the  bran.* 

The  almond  food  suggested  by  Pav)'  is  another  substitute  for  bread. 
The  almond  is  composed  of  54  per  cent,  of  oil,  24  per  cent,  of  nitrogen- 
ized  matter  kno^vn  as  emulsiu,  6  per  cent,  of  sugar,  and  3  per  cent,  of 
gam,  but  no  starch  enters  into  its  composition.  Theoretically,  therefore, 
the  food  should  be  everything  that  can  be  desired  if  the  gum  and  sugar 
call  be  removed.  The  latter  is  done  by  treating  the  powdered  almonds 
with  boiling  water  slightly  acidulated  with  tartaric  acid,  or  soaking  the 
almonds  in  a  boiling  acidulated  liquid  which  may  form  a  part  of  the 
process  for  blanching.     The  boiling  and  acid  are  necessary  to  precipitate 

Gluten  fxnridge  is  made  by  stirring  the  gluten  into  boiling  water  until  thick  enough, 
*nd  then  keeping  op  the  boiling  process  for  fifteen  minutes.  A  little  salt  and  butter  are 
waed  at  the  close  to  improve  the  flavor,  and  it  may  be  eaten  with  milk  or  cream. 

A  rery  carefully  prepared  bran  flour,  as  well  as  a  wheat-gluten  flour,  is  prepared  by 

John  W.  Sheddon,  pharmacist,  comer  of  Broadway  and  Thirty-fourth  stree^  Isew  York 
utr. 

J'Bw^mjo/  Hygi€Ms  5th  ed.,  Philadelphia,  1878,  p.  222. 

The  following  are  Camplin's  directions  for  making  biscuit  of  bran  flour:  To  one 
'^l!?^*'  of  »  pound  of  flour  add  three  or  four  fresh  eggs,  one  and  a  half  ounces  of  butter, 
&Da  half  a  pint  of  milk;  mix  the  eggs  with  a  little  of  the  milk,  and  warm  the  butter 
'fith  the  other  portion ;  then  stir  the  whole  together  well ;  add  a  little  nutmeg  or  ginger 
?[^CT  agreeable  flavoring,  and  bake  in  smnll  forms  or  patterns.  The  cake,  when 
^ked,  should  be  about  the  thickness  of  an  ordinary  captain  s  biscuit.    The  pans  must 

*  w]  ^"tiered.  Bake  in  rather  a  quick  oven  for  half  an  hour.  These  cakes  or  biscuits 
^1  he  eaten  by  the  diabetic  with  meat  or  cheese  for  breakfast,  dinner,  or  supper ;  at  tea 

V  ^^^  rather  a  free  allowance  of  butter,  or  they  may  be  eaten  with  curd  or  any 
'O'l  cheese. 

It  ia  made  by  pulverizing  the  carefully  cleaned  wheat  by  a  compressed,  cold-air  blast, 
*flich  strikes  the  wheat  and  dashes  it  to  atoms. 
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the  emulsin,  which  would  otherwise  emulsify  the  oil  of  the  almond.  Pavy 
speaks  well  of  biscuit  made  of  almond  flour  and  eggs,  which  he  says  go 
very  well  with  a  little  sherry  or  other  wine,  although  he  admits  they  are 
found  too  rich  by  some  for  ordinary  consumption.  One  person  only 
under  my  observation  has  used  the  almond  food,  and  found  it  unpal- 
atable. 

Seegen  recommends  an  almond  food  made  as  follows :  Beat  a  quarter 
of  a  pound  of  blanched  sweet  almonds  in  a  stone  mortar  for  about  three- 
quarters  of  an  hour,  making  the  flour  as  fine  as  possible ;  put  the  flour 
thus  obtained  into  a  linen  bag,  which  is  then  immersed  for  an  hour  and 
a  quarter  in  boiling  water  acidulated  with  a  few  drops  of  vin^jar.  The 
mass  is  thoroughly  mixed  with  three  ounces  of  butter  and  two  eggs ;  the 
yolks  of  three  eggs  and  a  little  salt  are  added,  and  the  whole  is  to  be 
stirred  briskly  for  a  long  time.  A  fine  froth  made  by  beating  the  white 
of  the  three  eggs  is  added.  The  whole  paste  is  now  put  into  a  form 
smeared  with  melted  butter  and  baked  by  a  gentle  fire. 

Biscuits  made  of  inulin,  the  starchy  principle  largely  contained  in 
Iceland  moss,  were  suggested  by  Kuelz.  Although  a  starch,  it  is  one 
of  the  assimilable  ones  alluded  to,  of  which  small  quantities  at  least  may 
be  taken  as  food  without  appearing  in  the  urine  as  sugar.  The  biscuits 
are  made  with  the  addition  of  milk,  eggs,  and  salt,  and  are  inexpensive. 

To  some  persons  sugar  is  almost  as  imperative  a  necessity  as  bread, 
although  to  many  it  is  not  a  very  great  sacrifice  to  omit  it  from  ordinary 
cooking,  if  not  from  tea  and  coffee.     For  the  latter  it  is  just  as  well  to 
dispense  with  sugar  altogether.     But  where  patients  feel  that  they  must 
have  some  substitute  for  sugar,  glycerin   has  been  suggested  for  this 
purpose,  at  least  for  sweetenmg  tea  and  coffee.     But  Pavy  has  noted  * 
that  under  the  use  of  glycerin  the  urine  increased  from  three  and  three 
and  three-fourth  pints  to  between  five  and  six  pints,  and  the  sugar  from 
1100  grains  to  3000  grains  per  diem,  in  the  course  of  three  days.     Its 
withdrawal  was  followed  by  a  prompt  fall  in  both  the  urine  and  sugar, 
a  return  to  it  by  a  second  increase,  and  subsequent  withdrawal  by  another 
decline.     Along  with  the  increase  of  urine  and  sugar  came  also  more 
thirst  and  discomfort.     An  examination  of  the  chemical  composition  of 
glycerin  would  seem  to  confirm  these  results  of  experience.      Glycerin 
is  represented  by  CaHgOg,  sugar  by  QHijOs,  and  glycogen  by  C^HioOs ; 
whence  it  is  evident  that  a  conversion  of  glycerin  into  sugar  may  take 
place  in  the  liver.     These  facts  seem  to  show  conclusively  that  glycerin 
IS  no  suitable  substitute  for  sugar.     I  therefore  do  not  use  it. 

From  what  has  been  said  it  may  be  inferred  that  sugar  of  milk, 
mannite,  and  Isevulose,  or  fruit-sugar,  are  admissible  where  sugar  is 
demanded.  They  may  be  tried,  but  the  urine  should  be  carefully  exam- 
ined under  their  use,  and  if  glycosuria  occur  or  be  increased  they  should 
be  promptly  omitted. 

Almost  every  purpose  of  sugar  in  the  cooking  of  acid  v^etables  is 
served  by  bicarbonate  of  sodium  or  potassium.  As  much  bicarbonate 
of  potassium  to  the  pound  as  will  lie  upon  a  quarter  of  a  dollar  will 
neutralize  the  acidity  of  most  fruits  which  require  a  large  amount  of 
sugar  to  mask  this  property.  In  this  manner  cranberries,  plums,  cher- 
ries, gooseberries,  red  currants,  strawberries,  apples,  peaches,  and  indetxl 

^  On  DiabeUs,  London,  1869,  p.  269. 
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all  fnilts  to  which  sugar  is  usually  added  in  the  oookiug^  become  avail- 
able to  the  diabetic. 

In  the  matter  of  drinks^  where  the  patient  is  not  on  a  skim-milk  diet, 
which  usually  affords  as  much  liquid  as  is  required  by  the  economy, 
little  restraint  need  be  placed  upon  the  consumption  of  water,  which  is 
demanded  to  replace  that  secreted  with  the  sugar.  Instead  of  water, 
Apollinaris  water,  Vichy,  or  the  ordinary  carbonated  water  may  be  used 
if  preferred,  and  to  many  they  are  much  more  refreshing  by  reason  of 
the  carbonic  acid  they  hold  in  suspension.  Apollinaris  water  is  particu- 
larly 80,  and  one  of  my  patients,  who  recovered  completely  under  a 
suitable  selected  diet  with  which  tliis  mineral  water  was  permitted,  insists 
that  it  was  that  which  cured  her. 

Where  a  simple  selected  diet  is  adopted,  tea  and  coffee  without  sugar 
are  usually  permitted.  The  propriety  of  the  substitutes  for  sugar  already 
referred  to  must  be  determined  by  circumstances. 

Of  distilled  and  fermented  liquors,  moderate  quantities  of  whiskey 
and  brandy,  dry  sherry  and  madeira,  the  acid  German  and  French 
jrines — ^in  fact,  any  non-saccharine  wines — may  be  permitted.  A  med- 
ical friend  who  reports  himself  about  cured  of  diabetes  writes  me  that 
he  has  consumed  eighty  gallons  of  Rhine  wine  since  he  began  to  adhere 
closely  to  a  diabetic  diet.  On  the  other  hand,  the  free  use  of  the  stronger 
i^ooholic  drinks  has  been  charged  with  causing  diabetes,  and  I  have  known 
such  use  to  produce  a  recurrence  of  sugar.  No  malt  liquors,  except  those 
in  which  the  sugar  has  been  completely  converted  into  carbonic  acid  and 
alcohol,  should  be  used.  Bass's  ale  may  be  allowed  where  no  especial 
stringeucy  is  required. 

Hygienic  Treatment. — ^The  patient  should  be  surrounded  by  the 
^ost  favorable  hygienic  influences.  He  should  sleep  in  well-ventilated 
rooms;  pass  much  time  in  the  open  air;  bathe  regularly,  but  not  in  water 
that  ig  very  cold,  and  especially  the  body  should  not  be  long  submerged 
in  cold  water,  as  the  liver  must  share  the  general  internal  hyperaBraia  inci- 
dent to  prolonged  cooling  of  the  skin,  and  increased  glycosuria  may  result. 
1  have  known  sugar  to  reappear  after  a  prolonged  drenching  of  the  skin 
jf  patients  overtaken  by  a  rainstorm.  Perhaps  the  most  suitable  time 
for  the  hot  or  tepid  bath  is  on  retiring  in  winter,  but  in  summer  it  may 
^  taken  on  rising.  Thorough  friction  of  the  entire  body  should  be  prac- 
tised after  the  bath  or  independently  of  it.  An  ounce  or  two  of  sodium 
^rbonate  may  be  added  to  it  with  advantage,  as  it  softens  the  skin  and 
'militates  the  removal  of  the  effete  epithelium.  The  bowels  should  be  kept 
^larly  open,  as  the  effect  of  their  confinement  is  to  produce  torpor  and 
ingestion  of  the  liver. 

Certain  natural  mineral  waters  have  always  enjoyed  a  reputation  for  the 
l^ire  of  diabetes,  and  notably  those  of  Vichy  and  Carlsbad.  The  former 
's  an  alkaline  water  with  a  slight  laxative  tendency,  and  the  latter  a 
decided  aperient  alkaline-saline  water ;  and  it  is  not  unlikely  that  they 
J^^e  a  part  of  their  good  effects  to  an  action  upon  the  liver  and  upper 
^^el.  This  seems  the  more  likely  because  Carlsbad,  which  enjoys  the 
"jSnest  reputation,  contains  a  far  larger  proportion  of  chlorides  and  sul- 
P'lates,  which  are  purgative.  Vichy  water  contains  35  grains  of  carbon- 
^t^  to  the  pint,  and  Carlsbad  11,  but  the  latter  contains  twice  the  pro- 
l^'tion  of  cnlorides,  or  8  grains  to  the  pint,  and  ten  times  as  much  sodium 

Vol.  II.— 15 


226 


DIABETES  MELLITUS. 


sulphate,  or  19  grains  to  the  pint.  They  may  be  used  as  adjuvants  to  the 
treatment,  a  pint  of  Vichy  or  half  as  much  Carlsbad  in  the  morning. 
Being  imported  waters,  they  are  comparatively  expensive,  and  I  know  of 
no  American  waters  which  closely  approach  them  in  composition. 

Of  American  waters,  the  Saratoga  Vichy  contains  twice  as  much  chlo- 
rides as  the  Carlsbad,  17.7  grains  to  the  pint,  but  no  sulphates.  It  con- 
tains about  the  same  amount  of  carbonates  as  Vichy.  It  is  therefore  a 
saline-alkaline  water,  and  may  be  expected  to  serve  the  purposes  of  Vichy 
and  some  of  those  of  Carlsbad,  for  which  it  may  be  substituted.  Most 
of  the  American  mineral  waters  vaunted  as  useful  in  diabetes  will  be 
found,  on  comparison  with  these  waters,  to  be  chemically  indifferent,  and 
therefore  about  as  useful  as  so  much  ordinary  spring-water.  Of  the 
Crab  Orchard  Springs  in  Kentucky,  the  Sowder's  spring  contains  25 
grains  of  sulphate  oi  sodium  and  magnesium  and  7  grains  of  sodium 
chloride  to  the  pint,  therefore  about  the  same  proportion  of  the  two 
substances  combined  as  Carlsbad ;  yet  I  am  not  aware  that  these  waters 
have  any  reputation  in  diabetes.  The  waters  of  Bedford  Springs,  Penn- 
sylvania, also  approximate  them  in  the  proportion  of  sulphates  of  sodium 
and  magnesium. 

Other  Saratoga  waters  have  an  undoubted  action  on  the  liver  through 
their  chlorides,  and  may  be  used  in  lieu  of  the  European  waters  above 
referred  to,  and  of  the  Saratoga  Vichy,  when  these  cannot  be  obtained  ; 
such  are  the  Greyser  spring,  which  contains  70  grains  of  chlorides  to  the 
pint,  and  the  Hathoru,  containing  63  grains. 

Medicinal  Treat^i ent. — While  tne  dietetic  treatment,  and  especially 
the  skim-milk  treatment,  of  diabetes  mellitus  is  much  to  be  preferred  for 
its  results  over  an  exclusively  medicinal  treatment,  and  is  of  itself  suf- 
ficient to  control,  if  not  to  cure,  a  large  number  of  cases,  yet  instances 
arise  in  which  it  is  insuflBcient  to  complete  the  removal  of  sugar  from  the 
urine,  and  there  are  others  in  which  it  is  impossible  for  various  causes  to 
carry  out  such  treatment. 

In  my  book  on  BingMa  Disease  and  Diabetes^  published  three  years  ago, 
I  gave  the  preference  of  drugs  to  ergot ;  but  since  then  extended  oppor- 
tunities have  convinced  me  that  oodeia  is  a  far  more  eflScient  remedy. 
Repeated  comparative  trials  of  this  drug  in  the  wards  of  the  Philadelphia 
Hospital  and  elsewhere  have  satisfied  me  of  this.  The  trials  have  been 
made  while  the  patients  were  upon  a  mixed  diet,  which  I  hold  to  be  the 
only  fair  way  of  arriving  at  a  knowledge  of  the  true  value  of  a  drug 
in  the  disease.  Codeia  was  first  suggested  by  Pavy  in  lieu  of  opium 
and  morphia,  which  had  long  been  used,  his  reason  being  that  it  did  not 
produce  the  same  narcotic  effect.  Favorable  reports  upon  its  use  have 
been  made  by  Foster,  Image,  Brunton,  R.  Shingleton  Smith,  Cavafy, 
Austin  Flint,  Sr.,  Harvey  L.  Byrd,  and  others.  It  may  be  given  in 
pill  or  solution.  One  should  begin  with  J  of  a  grain  three  times  a  day, 
increasing  J  of  a  grain  daily  until  the  sugar  disappears  or  the  remedy- 
ceases  to  nave  any  effect,  or  until  drowsiness  is  produced.  Thus  gradu- 
ally increasing,  I  have  reached  as  high  as  47  grains  in  a  day.  Cavafy 
has  given  15  grains  three  times  daily. 

Opium — which  is  said  to  have  been  used  by  Aetius  for  this  disease — 
or  morphia  might  be  used  if  codeia  cannot  be  obtained,  but  they  are  less 
efficient,  more  dangerous,  and  more  apt  to  produce  the  troublesome  symp- 
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torn  of  oonstipatiou.  MacGregor*  gave  in  one  case  60  grains  of  opium, 
and  in  another  90  grains,  in  the  twenty-four  hours. 

While  I  have  seen  the  most  striking  results  upon  the  quantity  both  of 
sugar  and  urine  during  the  administration  of  codeia,  and  at  the  same 
time  have  noted  a  gain  in  flesh  and  strength,  I  cannot  say  that  I  have 
ever  seen  a  case  totally  recover  under  its  use.  Such  cases  are,  however, 
rejwrted  by  others,  f  have  always  used  it  in  the  very  worst  cases,  where 
dietetic  measures  had  also  failed  to  remove  the  sugar.  As  to  the  mode 
of  action  of  codeine,  we  can  only  speculate.  It  may  be  said  that  it  quiets 
the  irritation  of  the  vaso-motor  centre,  whence  result  the  glycosuria  and 
other  symptoms  of  diabetes. 

Next  to  codeine  in  efficiency,  of  drugs,  is  ergot.  The  favorable 
results  of  its  use  are  more  easily  explained  by  its  physiological  action 
—contraction  upon  the  muscular  walls  of  blood-vessels — ^than  those  of 
codeine,  but  it  is  not  so  efficient  a  remedy.  It  may  be  used  by  beginning 
w-ith  half  a  drachm,  and  increasing  to  a  drachm,  four  times  a  day. 
Larger  doses  than  this,  as  much  as  half  an  Ounce  four  times  a  day,  have 
been  given,  but  the  stomach  rarely  permits  their  continuation  for  any 
length  of  time. 

Bromide  of  potassium,  an  old  remedy  for  diabetes,  has  recently  been 
revived  and  much  lauded  by  the  French  physicians,  but  I  have  never 
found  any  results  from  its  use.  I  can  understand,  however,  how  in  cer- 
tain cases  of  nervous  origin  it  may  be  useful. 

Comparatively  recently,  Clemens  of  Frankfort-on-the-Main  has  recom- 
mended the  use  of  what  he  terms  brom-arsen  or  bromide  of  arsenic. 
The  dose  is  ^one-forty-eiglith  of  a  grain  three  times  a  day,  gradually 
increased  by  this  same  amount  until  one-sixth  or  one-fifth  of  a  grain  is 
given  daily.*  Clemens,  however,  unites  with  its  use  a  dietetic  treat- 
ment. I  have  used  it  in  connection  with  an  unselected  diet,  and  have 
not  found  the  results  claimed  by  Clemens.  It  is,  however,  both  tonic 
and  sedative,  and  as  such  is  to  be  recommended  in  conjunction  with 
other  measures. 

Arsenic  itself  has  some  reputation  in  the  treatment  of  diabetes,  based 
upon  the  observation  of  Salkowsky  that  glycogen  diminishes  in  the  livers 
of  animals  poisoned  with  arsenic.  It  is  at  least  a  good  adjuvant  tonic. 
Leube  gave  it  in  dialietes  in  doses  of  one-third  of  a  grain  three  times  a 
dav. 

• 

Strychnia  is  also  very  useful  as  a  tonic,  and  may  be  used  either  alone 
or  in  the  shape  of  the  sulphate,  or  combined  with  arsenic  and  iron,  or  it 
may  be  given,  perhaps  preferably,  in  solution  in  combination  with  an  acid. 
Given  in  combination  with  phosphoric  acid,  I  believe  it  the  most  valuable 
tonic  available  in  this  disease. 

To  supply  the  phosphates,  in  which  gluten  bread  is  deficient,  as  well 
*s  for  their  tonic  effect,  the  various  preparations  of  phosphates  are  useful. 

I  iowbn  Mtdioal  Oaaette,  1837. 

The  late  Mr.  R.  F.  Fairthorne,  with  Mr.  James  T.  Shinn,  apothecary,  cor.  Broad  and 
pprace  streets,  Philadelphia,  prepared  for  me  a  solution  of  bromide  of  arsenic  in  the  follow- 
ing manner:  77  grains  of  raetillic  arsenic  in  powder  »re  added  in  small  portions  to  240 
8TaiM  of  bromine,  the  latter  being  placed  in  a  long  test-tube  immersed  in  ice-water  to 
OTOlrol  the  otherwise  violent  reaction.  One  hundred  grains  of  the  tribromide  thus 
obtained  aie  dissolved  in  sufficient  distilled  water  to  make  ten  fluidounces.  One  minim 
*"1  then  contain  one-forty-eighth  of  a  grain. 
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The  well-known  compound  syrup  of  tlie  phosphates,  or  Parrbli's  chem- 
iial  food,  may  be  considered  a  type  of  these  preparations.  Every  fluiil- 
drachm,  which  is  a  dose,  contains  2J  grains  of  calcium  phosphate,  I  grain 
of  ferric  pliosphate,  with  fractions  of  a  grain  of  sodium  aud  potassiiun  phos- 
phate witli  free  phosplioric  acid.  Similar  is  the  solution  of  phosphates  and 
phosphoric  acid '  known  in  this  country  as  solution  of  phosphoric  acid 
with  iron,  or  the  latter  may  he  omitted. 

Iodide  of  potassium  has  been  used  in  some  cases  with  satisfacton' 
results,  and  may  be  expected  to  be  useful  where  syphilitic  disease  of  the 
nervous  system  is  suspected. 

Seegea  has  seen  sugar  disappear  from  the  urine  under  a  dosage  of  20 
to  30  drops  of  tincture  of  iodine  daily,  but  the  sugar  reappeared  after 
the  remedy  was  discontinued. 

Lactic  acid  was  recommended  by  Cantani  on  theoretical  grounds  as 
a  substitute  for  sugar.  He  supposes  that  in  health  the  sugar  incfsted 
is  converted  by  the  liver  into  lactic  acid,  and  he  would  furnish  thelatter 
already  form«],  and  thus  spare  the  liver  this  function.  Senator  also 
favors  the  use  of  this  acid  for  a  similar  purpose,  but  reasons  that  in 
health  sugar  is  converted  into  lactic  acid  in  the  small  intestine,  while  in 
diabetes  this  conversion  is  interfered  with.  Hence,  too,  it  should  be 
given  fully  formed.  Patients  under  its  use  are  said  to  gain  in  weight 
and  to  become  stronger,  while  it  is  not  claimed  that  it  alone  diminbliea 
the  glycosuria ;  this  must  be  brought  about  by  a  selected  diet.  Tht 
lactic  acid  is  simply  an  important  force-producer  not  otherwise  obtain- 
able, because  sugar  fails  to  undergo  its  usual  conversion.  Cantani 
recommends  that  from  75  to  150  grains  of  the  acid  should  be  taken 
daily  in  from  8  to  10  fluidounces  of  water.  Diarrhtea  and  pains  ir 
the  joiuts  are  said  to  follow  the  use  of  large  quantities  of  the  drug,  bui 
these  again  disappear  on  its  omission.  My  experience  is  limited  to  : 
single  case,  which  recovered  while  taking  30  drops  three  times  a  day  ii 
cojojunction  with  Carlsbad  water  oiid  a  pill  of  iron,  quinia,  aud  arsenic 

Senator  suggested  that  the  fatty  acids— oleic,  palmitic,  stearic,  an( 
butyric — be  used  ou  the  same  principle  that  lactic  acid  is  given,  tha 
their  force-producing  power  may  be  availed  of.  To  this  end  he  pre 
scribed,  witli  partially  satisfactory  results,  soap  in  pills  containing  2 
grains  each,  of  which  four  were  taken  daily. 

Cod-liver  oil  is  especially  suitable  as  a  food  where  debility  is  t 
be  combated.  Even  those  who  claim  that  fats  are  convertible  int 
sugar  in  the  liver  admit  that  it  is  only  in  the  most  advanced  stages  o 
diabetes  that  such  conversion  takes  place.  Cod-liver  oil,  therefore,  i 
common  with  other  fats,  may  form  part  of  a  diabetic  diet,  and  is  esp* 
cially  indicated  where  phthisis  is  present,  as  it  so  often  is,  in  the  lattt 
stages  of  the  disease,  or  indeed  whenever  a  good  tonic  is  indicated. 

In  1882,  Moleschott*  su^ested  the  use  of  iodoform  in  diabetes.  E 
reported  the  effect  of  its  use  in  five  cases,  giving  .1  to  .3  grm.  (1.5  i 

'  B.  Calcii  phoBphst,  gr.  iij ; 

Magnesil      "         gr.  SB ; 

PotDaHii        "        gr.  iv[ 

Ferri  "        gr.  m ; 

Ac  phosphoric   n\,  vj ; 

Aqus  q.  »,  ad.       f^  i,  which  ia  a  diM. 
'  Wiener  Mtd.  Wodtentchr.,  Nob.  17,  18,  19. 
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4.5  gre.)  in  pill  with  extract  of  lactucarium  and  cumarin,  the  purpose  of 
the  latter  being  to  disguise  the  odor.  His  formula  was  as  follows :  Iodo- 
form, 1  gram  (15  grs.) ;  ext.  lactuc.  sat.,  .1  gram  (15  grs.) ;  cumarin,  .1  gram 
(1.5  grs!),  to  be  made  into  twenty  pills.  In  one  case  the  sugar  disappeared 
in  twelve  days ;  in  the  second,  at  the  end  of  six  months ;  in  the  third 
case  it  had  diminished  from  14.4  to  1.6  grams  in  three  months ;  in  the 
fourth,  from  28  grams  to  1.6  in  four  months;  and  in  the  fiflh  case,  from 
9.2  to  6.1  grams. 

The  use  of  the  remedy  in  Moleschott's  hands  produced  no  unpleasant 
results,  but  Drasch,*  wno  used  the  same  treatment  afler  Moleschott's 
method  in  three  cases,  with  the  effect  of  diminishing  the  thirst,  the 
quantity  of  urine,  and  the  proportion  of  sugar,  found  excessive  itching 
of  the  skin,  diminished  appetite,  and  diarrhoea  to  result  in  such  degree  as 
to  demand  its  disuse  in  the  majority  of  cases.  Iodoform  has  been 
used  by  the  Italian  physicians  De  Renzi,*  Bozzolo,*  and  Silvestrini,* 
and  by  Sara  E.  Post  *  of  New  York,  with  varying  but  generally  favor- 
able results,  except  in  Silvestrini's  case.  These  results  included  diminu- 
tion m  thirst,  quantity  of  sugar  and  urea,  with  increase  in  weight.  The 
dri^  deserves  a  trial  in  doses  of  from  1  to  2  grams  (15  to  30  grains^  a 
day,  but  due  regard  should  be  had  to  possible  toxic  effects ;  and  to  tnis 
end  the  administration  should  be  interrupted  at  the  end  of  one  or  two 
weeks,  and  the  interruption  continued  for  a  like  period.  It  may  be 
given  in  pill  or  in  capsule,  and  in  divided  doses  or  in  a  single  dose  at 
bedtime.  The  latter  course  is  recommended  by  Post,  and  is  said  to 
avoid  eructations  and  anorexia.  Theories  of  its  action  based  upon  exi)er- 
imental  use  of  poisonous  doses  ascribe  its  effect  to  a  primaiy  stimulating 
and  ultimately  fatally  degenerative  effect  upon  the  protoplasm  of  cells, 
and  especially  those  of  the  liver  and  nervous  system. 

Transfusion  of  blood  has  been  recommended  by  Dieulafoy,*  and  is 
approved  of  by  Ralfe,^  especially  to  combat  the  symptoms  of  aoeton- 
ttuiia,  which,  it  due  to  a  toxic  agent,  as  seems  most  likely,  should  be 
met  by  altering  the  percentage  composition  of  the  blood  wth  relation  to 
the  toxic  agent. 

Diabetic  neuralgia  yields  generally  to  the  treatment  of  the  disease  in 
general  correspondingly  to  the  reduction  in  the  quantity  of  sugar,  and  at 
times  to  salicylate  of  sodium,  while  it  does  not  respond  to  morphia  or 
otlier  remedies  for  ordinary  neuralgia. 

The  alkalies,  which  attained  some  reputation  afler  Mialhe  claimed  for 
them  the  power  of  destroying  sugar  in  the  blood  and  of  neutralizing 
the  fatty  acids  which  were  thought  to  accumulate  there  in  consequence 
of  the  deficient  action  of  the  skin,  are  not  often  used  at  the  present  day. 
Potassium  carbonate  was  the  favorite  preparation,  and  in  the  hands  of 
Pavy  its  use  seems  to  have  been  followed  by  good  results.  He  cave  it 
^  10, 15,  and  20  grain  doses  in  combination  with  aromatic  spirit  of 

^IFiener  Med,  PreMt,  1882,  xxiu.  1487. 

|"TreStorie  di  Diabete."  Gior.  iniemaz,  d.  «c.  med.,  Nap.,  1882,  N.  S.  iv.  913-917. 
''Sar  Taction  du  iodoforme  dans  la  diabdte  sucre,"  Arch,  Hid.  de  bioL  Turin,  Feb., 
1883,  iiL  317-321.  »  .         » 

J  "Iodoforme  dans  le-diabite,"  La  France  M6d.,  October,  1883,  ii.  567. 
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aiDmoaia.  Sodium  bicarbonate  was  less  satisfactory,  as  were  also  potas- 
sium acetate,  potassium  citrate,  and  Eochelle  salta.  Tliese  were  given  in 
doses  of  from  four  draolima  to  an  ounce  daily.  In  Germany,  too,  the 
alkaline  treatment  has  been  used  to  some  extent. 

As  is  the  case  witli  so  many  diseases  wliich  are  incurable  by  any  special 
treatment,  a  large  number  of  remedies  have  at  different  times  been  sug- 
gested for  diabetes,  mostly  on  a  foundation  wJiich  does  not  admit  of  clc« 
analysis.  One  of  tliese  was  the  nitrate  of  uranium,  su^ested  by  Dale 
of  Lemont,  Pennsylvania,  who  gave  it  in  doses  of  1  grain  three  times 
daily,  incnased  to  3  if  necessary,  in  pill,  powder,  or  solution,  by  aid  of 
a  few  drops  of  nitric  acid.  He  appears,  however,  to  have  used  it  ia 
connection  with  a  selected  diet.  I  have  tried  it  both  with  and  without  a 
selected  diet;  in  the  latter  case  there  was  no  effect,  and  in  the  former 
there  was  none  which  the  diet  alone  would  not  have  produced. 

Sodium  phospliatc,  salicylic  acid,  salicylate  of  sodium,  have  all  been 
used,  it  is  claimed,  with  good  results,  and  the  late  Dr.  Dougherty  of 
Newark,  New  Jersey,  used  with  apparent  advantage  a  mixture  into 
which  all  of  these,  together  witli  sodium  carbonate,  entered,  made  up 
with  glycerin,  tincture  of  cardamom,  and  water,  the  doses  being  2J,  2J, 
4^,  and  8^  grains  respectively.  Moleachott  has  also  obtained  good 
results  with  sol ic^' lie  acid. 


SCROFULA. 

Br  JOHN  S.  LYNCH,  M.D. 


SYKomnrs. — Scropliula,  Scrofulosis,  Morbus  sci^opfaulosus.  Struma, 
King^s  evil,  The  evil,  Quiiioe,  Cruels  and  Crewels  (Scotice). 

Depixition. — A  morbid  condition  of  the  system  manifested  by  a  i)eeu- 
liar  liability  to  certain  forms  of  nutritive  disorders  of  the  skin,  mucous 
membranes,  joints,  bones,  organs  of  special  sense,  and  especially  the  lym- 
phatic glands. 

There  is  probably  no  disease  of  which  it  is  more  difficult  to  give  an 
^^  and  satisfactory  definition  than  scrofula.  The  general  tendency  of 
ii^edical  opinion  within  the  last  few  decades  has  been  to  narrow  the  signif- 
^58X106  of  the  term,  and  even  to  restrict  it  to  those  slow  and  indolent  inflam- 
niations  and  over-growths  of  lymphatic  tissue  which  end  in  caseation  and 
unsilj  imperfect  suppuration.  Formerly  almost  every  deviation  from 
healthy  functional  activity  in  the  young,  as  well  as  every  disorder  of  nutri- 
tion which  could  not  be  assigned  to  any  definite  cause,  was  called  struma ; 
^ndthus,  as  Heule  well  remarks,*  "Scrofula  became  the  receptacle  into 
^^hich  one  vaguely  casts  all  the  ailments  which  afflict  children  under  four- 
^  years,  and  of  which  we  do  not  know  the  cause." 

Before  hereditary  syphilis  was  understood  all  its  manifestations  were 
^*8sed  as  scrofulous,  and  at  least  one  eminent  authority  in  the  Unitwl 
states*  has  expressed  the  opinion  that  scrofula  is  only  a  manifestation  of 
|»ie  syphilitic  poison  in  the  second  or  third  generation.  Rickets,  chronic 
^hydrocephalus,  favus,  lice,  and  worms  (Lugol),  diabetes  (Carmichael),  an<I 
^ven  acirrhus  and  cancer  (R.  Hamilton),  have  all  been  classed  as  scrofu- 
ous  diseases.  Then  there  is  a  large  class  of  unhealthy  persons  whose  mor- 
[J^d  state  can  be  no  more  definitely  expressed  than  by  saying  that  they  are 

delicate"  or  of  "feeble  health  or  of  "frail  constitution,"  and  by  some 
^  J  these  are  included  under  the  term  scrofulous.  But  as  knowledge 
p^'anoes,  and  pathological  knowledge  as  well  as  diagnostic  acumen 
Incomes  larger  and  keener,  many  of  these  affections  and  morbid  condi- 
^OQs  can  be  eliminated  from  scrofula  and  assigned  their  true  pathological 
^d  nosological  position, 

Ao  many  who  liave  been  educated  in  the  more  modern  schools  of  medi- 

I  thought,  therefore,  our  definition  will  appear  much  too  broad,  while  to 
t^  it  may  appear  too  narrow. 

^fula  is  essentially  and  purely  a  diathetic,  not  a  cachectic,  disease. 

*  Handbttch  der  RationelJen  Pathologie. 

*  S.  D.  Gross,  Traruactiona  American  Medical  AuoeUuionf  1878. 
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h  true  tliat  what  may  be  called  the  niautfestutinns  or  lesions  of  the 
«asG  are  oiteo  excited  by  some  precediug  dyscrasia,  and  also  that  the 
ig  jKrsistence  of  these  lesions  may  excite  a  cachectic  coadition  wliich  we 
gilt  call  the  scrofulous  cachexia ;  still,  as  many  children  suffer  from  the 
ions  of  scrofula  who  have  never  exhibited  any  evidence  of  a  precedent 
scraaia,  but  on  tlie  contrary  appear  to  be  in  perfect  health,  and  many 
lers,  on  the  other  hand,  show  unmistakable  evidence  of  ill-health  aud 
i  decidedly  dyscrasic,  yet  are  never  attacked  by  scrofula,  it  is  believed 
It  every  subject  of  scrofula  becomes  so  not  because  of  any  pre-existiug 
scrasia  or  cachexia,  but  because  of  some  jieculiar  condition  of  the  system 
innate  or  ac<]uired — which  constitutes  a  diatliesis. 
"The  hypothesis,"  says  Niemeyer,'  "that  scrofula  depends  upon  a 
ilty  composition  of  the  blood  (dyscrosia),  and  that  the  lesions  found  in 
ofuloiis  i>ersons  were  due  to  a  dejwsit  in  the  tissues  of  a  matter  circu- 
ed  by  the  blood  and  called  a  scrofulous  material,  is  almost  universally 
indoned." 

But  while  insbting  upon  the  peculiar  and,  so  to  say,  specific  origin  of 
:  disease  in  some  s|>ecial  condition  of  the  system,  without  which  it  will 
■■er  exist,  it  is  a<1mitted  that  the  lesions  of  scrofula  do  not  differ  cssen- 
lly  from  other  similar  lesions  of  the  same  tissues  of  a  non-scrofulous 
gin.  They  are  mostly  of  an  inflammatory  nature,  and  are  only  to  be 
tinguLshed  by  the  often  trivial  character  of  their  exciting  causes — 
en,  indeed,  by  the  total  absence  of  any  known  exciting  cause — and  by 
lir  tediousncss  and  intractability. 

Etiology. — We  believe,  as  already  stated  above,  that  the  essential 
ise  of  scrofula  is  some  peculiarity  in  the  constitution  of  the  tissues 
the  scrofulous  subject ;  and  we  Uiink  it  highly  probable  that  H.  F. 
rmad  of  Philadclpliia  has  poiuted  out  what  constitutes  this  peculiarity. 
i  declares — and  the  correctness  of  his  observation  has  been  abundantly 
.•ified — tliat  microscopic  examination  of  the  tissues  of  certain  animafs 
iracterized  by  their  extreme  aptness  to  be  affected  by  sax)fula  and  tuber- 
osis,  as  well  as  of  children  known  to  have  been  scrofulous  or  tuberculoas, 
closes  the  fact  that  the  lynii)li-spaccs  in  these  subjects  are  always  more 
raerous,  lai^r,  and  more  crowdoJ  with  cells  than  in  non-scrofulous  sub- 
its.     The  tissues  of  the  scrofulous  are  therefore  coarser,  less  compact 

I  solid,  and  there  is  a  greater  tendency  to  undue  cell-growth,  than  in 
!  nou -scrofulous.     And  these  are  precisely  the  characteristics  which  they 
!sent  clinically,  and  such  as  we  might  have,  a  priori,  expected  to  find. 
This  pccuhanty  of  anatomical  structure  is  in  a  lai^  number  of  cases 
iloubtedly  iuherite<l  from  the  parents,  but  wliile  heredity  plays,  as  is 

II  known,  an  important  part  in  the  etiology  of  struma,  it  is  not  the 
eutial  factor.  Bad  hygienic  surroundings,  overcrowding,  and  conse- 
cut  want  of  fresh  air,  improper  food,  coiusisting  of  a  too  great  propor- 
n  of  starch,  during  the  early  mouths  or  ycai-s  of  life,  will  cause  the 
}wing  tissues  to  a.s.snme  the  i)eou1iar  anatomi<-al  nrraugcnient  alluded 
above.  "A  coarse  diet,  containing  but  little  nounshment  in  compar- 
n  with  its  bulk,  is  esjKwially  held  in  evil  repute.  The  earlier  this 
udicious  feeding  of  au  infant  commences,  so  much  the  greater  danger 
it  it  will  become  scrofulous ;  hcuce  the  children  fed  on  pap  furnish  a 
ly  important  contingent  to  the  army  of  scrofulous  persons."*  Tlie 
Ttx&ooi  of  Practieai  iltdicint,  vol.  ii.  *  Kiemej'er,  lae.  eU. 
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well-known  fact  that  few  children  at  the  breast  suffer  from  scrofulous 
lesions^  but  that  a  large  number  do  so  within  the  first  two  or  three  years 
after  weaning,  certainly  tells  in  favor  of  the  belief  that  too  much  starch 
and  an  insufficiency  of  animal  food  favor,  if  they  do  not  actually  produce, 
that  faulty  nutrition  and  construction  of  tissues  which  we  believe  lies  at 
the  foundation  of  the  scrofulous  diathesis.  Independent,  however,  of 
improper  food  and  the  other  predisposing  causes  mentioned,  it  is  quite 
probable  that  faulty  nutrition  caused  by  accidental  disease  of  the  digest- 
ive or  assimilative  organs  during  infancy  may  create  a  predisposition. 
How  else  can  we  account  for  thase  not  very  rare  cases  in  which  from 
parents  perfectly  free  from  any  scrofulous  taint  a  large  family  of  children 
may  be  reared,  of  which  only  one  will  suffer  from  any  scrofulous  lesioas? 
Two  such  instances  have  been  brought  to  my  notice,  and  as  the  children 
in  these  cases  lived  upon  a  farm  on  the  water-side,  and  enjoyed  an  abun- 
dance of  pure  air  and  salt-water  bathing,  and  were  certainly  not  stinted 
in  food  of  proper  quality,  it  is  difficult  to  account  for  the  acquired  dia- 
thesis except  upon  the  hypothesis  above.  Among  the  general  predispos- 
ing causes  of  scrofula  in  addition  to  the  special  ones  I  have  mentioned 
may  be  added — 

1.  Locality  and  Climate. — It  has  long  been  believed  that  scrofula  is  more 
common  in  the  temperate  zone  than  in  the  extreme  north  or  in  the  tropics. 
While  this  is  probably  true,  it  must  be  stated  that  a  sufficient  amount  of 
reliable  statistics  bearing  upon  this  point  have  not  yet  been  collected  to 
prove  the  feet  beyond  cavil.  That  we  should  find  that  the  disease  pre- 
vails more  extensively  in  cold  and  damp  situations  than  in  warmer  and 
drier  ones  is  to  be  expected,  since  the  former  conditions  involve  a  greater 
confinement  within  dwellings,  and  consequently  a  diminished  supply  of 
fresh  air,  which,  as  we  have  seen,  constitutes  one  of  the  predisposing  causes 
of  scrofula.  Moreover,  it  is  in  these  situations  we  would  encounter  a 
greater  number  of  catarrhs,  which,  as  we  shall  see,  are  known  to  be 
among  the  most  active  of  the  exciting  causes  of  the  glandular  affections 
of  scrofula. 

2.  Season. — ^For  the  same  reason  we  find  that  a  large  number  of  cases 
of  scrofula  make  their  appearance  in  the  early  spring  months,  the  results 
of  catarrh  contracted  during  the  previous  winter  or  of  the  sudden 
changes  of  temperature  which  accompany  the  transition  of  winter  to 
summer. 

3.  Age. — Scrofula  is  essentially  a  disease  of  early  life,  but  not  exclu- 
sively so.  As  the  diathesis  can  only  be  acquired  directly  from  the  parent, 
or  fortuitously  by  malnutrition  during  the  period  of  active  growth,  it 
follows  that  it  becomes  established,  if  at  all,  before  the  age  of  twenty 
years.  And  as  the  predisposition  seems  to  be  quite  strong  in  most  cases, 
wd  as  the  exciting  causes  are  more  apt  to  be  applied  during  the  earlier 
years  of  life,  it  is  not  surprising  that  a  very  large  majority  of  the  cases 
occur  between  the  ages  of  three  and  fifteen  years.  A  few,  however, 
^pe  during  childhood,  and  only  suffer  from  it  between  twenty  and 
thirty,  while  a  small  number  only  develop  the  disease  in  old  age.  Rind- 
neisch  mentions  the  period  between  twenty  and  thirty  as  a  common  one 
for  the  development  of  hereditary  scrofula ;  and  senile  scrofula  was  first 
|K)lnted  out  by  Sir  James  Pa^t.*     In  all  these  cases  of  deferred  mani- 

^  Qinieal  Lectures  and  Enaays,  London,  1875. 
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festation  of  the  scrofulous  diathesis — and  they  are  not  very  niunerous — 
it  is  to  be  presumed  that  they  have  escaped  the  most  active  of  the  excit- 
ing causes  of  the  disease.  Indeed^  it  is  natural  that  a  person  having 
inherited  the  predisposition  should  be  more  sedulously  guarded — at  first 
by  his  parents^  and  aflerwaixl  by  himself — against  the  exciting  causes  of 
scrofula  during  infancy  and  adolescence. 

4.  Sex. — There  is  no  reason  to  believe  that  sex  plays  any  part  in  the 
predisposition  to  this  disease.  Both  sexes  seem  to  be  affected  in  about 
equal  proportions^  but  from  the  statistics  bearing  upon  this  point  it  does 
seem  to  have  some  influence  in  determining  the  variety  of  its  lesions. 
Thus,  females  seem  to  be  more  frequently  affected  with  glandular  disease, 
while  males  suffer  from  diseases  of  the  joints  in  the  form  of  coxalgia, 
white  swelling  of  the  knee,  and  Pott's  disease. 

5.  Condition  in  Life :  Social  Position. — If  what  we  have  said  about 
the  predisposing  influence  of  improper  or  insufficient  food,  overcrowding, 
etc.  be  true,  it  will  naturally  be  inferred  that  a  large  proportion  of  the 
cases  of  scrofula  will  be  found  in  the  lower  •strata  of  society ;  and  this  is 
true.     Especially  in  cities,  where  the  disease  prevails  most  extensively, 
we  always  find  that  the  denizens  of  narrow  streets,  lanes,  and  alleys  fur- 
nish the  largest  contingent  to  the  deaths  as  well  as  the  deformities  from 
scrofula.     It  is  here  that  the  poor  congr^ate  to  avail  themselves  of  die 
cheaper  rents,  and  here  will  be  found  combined  all  those  predisposing 
causes  which  may  be  briefly  summed  up  in  one  word — poverty.    It  is  true 
that  cases  of  scrofula  are  quite  numerous  in  the  country,  and  in  a  note  to 
Sir  Thomas  Watson's  Practice  of  Physic  (1851)  D.  Francis  Condie  quotes 
from  a  work  on  Tlie  Nature  and  Catises  of  Scrofula,  by  Phillips,  statistics 
which  showed  a  greater  prej^nderance  of  deaths  from  scrofula  in  a  ^ven 
number  of  the  rural  population  than  a  nearly  equal  urban  one.     But  at 
the  time  these  statistics  were  gathered  in  England  (and  perhaps  now)  it 
is  probable  that  there  was  a  comparatively  greater  number  of  abjectly 
poor  people  among  the  rural  population  than  m  London,  where  was  con- 
gregated such  a  large  number  oi  small  tradesmen,  artisans,  and  laborers, 
who,  though  not  well-to-do,  were  better  paid,  and  consequently  livecl 
better,  than  the  agricultui'al  laborers.     Of  course,  a  certain  number  of 
cases  of  scrofula  arc  found  in  the  United  States,  and  perhaps  in  all  other 
countries,  among  the  children  of  the  wealthy.      Tnese,  however,   are 
almost  invariably  caused  either  by  direct  transmission  from  parents  or 
by  some  accidental  injury  to  the  digestive  and  assimilative  organs  in  early 
childhood,  as  we  have  already  pointed  out.     When  it  is  remembered  that 
in  the  constantly  changing  fortunes  which  are  so  frequently  witnessed  iu 
tliis  age  of  excessive  activities,  and  that  in  the  grand  opportunities  for 
obtaining  wealth  furnished  by  the  liberal  institutions  ana  rapidly-grow- 
ing industries  of  the  United  States  the  descendant  of  the  pauper  of  ilie 
last  generation  may  be  the  millionaire  of  the  present,  it  is  not  surprisino^ 
that  so  many  who  are  now  wealthy  may  jxjssess  the  strumous  diathesis  as 
an  inheritance  from  their  parents  or  grandparents,  and  which  they  in  turn 
transmit  to  their  offspring. 

6.  Consanguineous  Marriage. — It  has  long  been  a  popular  belief  that 
the  offspring  of  j>ai'ents  closely  related  by  blood  are  more  apt  to  be  scrof- 
ulous than  when  no  such  relation  has  existed.  Indeed,  not  only  scrofula, 
but  numerous  other  diseases,  deformities,  and  imperfections  have  been 
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ascribed  to  sach  unions.  Idiocy  or  feeble-mindedness  has  also  been  espe- 
cially accredited  to  the  production  of  such  marriages.  But  a  thorough 
investigation  of  this  point  in  England  some  years  ago  demonstrated  posi- 
tively Qiat  no  more  idiotic^  feeble-minded^  or  insane  children  are  born  of 
such  marriages  than  of  an  equal  number  of  marriages  contracted  between 
persons  not  related  by  blood  to  each  other.  There  is,  however,  this 
amount  of  truth  in  the  popular  belief:  if  persons  closely  related  to  each 
other  possess  the  scrofulous  diathesis,  there  will  be  a  greater  probability 
—almost  certainty — ^that  the  diathesis  will  be  ti-ansmitted  to  their  off- 
sprin?.  If  one  parent  only  is  tainted  with  scrofula,  and  the  other  is 
entirely  free  from  it,  there  is  a  possibility— even  a  probability — that 
some  or  all  of  the  children  may  escape. 

7.  Complexion  and  Temperament. — It  has  been  stated  by  some  obser- 
vers that  scrofula  occurred  principally  in  the  fair-haired,  and  with  equal 
posifciveness  by  others  that  it  was  in  the  dark-haired  that  the  disease 
found  the  most  of  its  victims.  Such  statistics  as  have  been  furnished, 
however,  upon  tliis  subject  seem  to  show  that  there  is  no  connection  what- 
ever between  scrofula  and  complexion.  It  will  generally  be  found  that 
whenever  in  any  country  or  locality  more  cases  of  scrofula  occur  in  per- 
sons of  one  or  the  other  of  the  complexions,  it  is  only  because  that  par- 
ticular complexion  is  the  predominant  type  among  the  inhabitants  of 
that  locality. 

8.  Race  and  Nationality. — ^While  it  would  seem  that  no  race  or  nation 
IS  entirely  free  from  struma,  yet  there  are  certainly  in  the  United  States 
two  peoples  who  furnish  an  enormously  disproportionate  number  of 
scrofulous  cases:  these  are  the  Irish  and  Jews.  Among  the  first  of 
these  both  6ci*ofula  and  tuberculosis  abound  with  exceeding  frequency, 
while  among  the  latter  it  is  scrofula  alone  which  seems  to  predominate. 
The  last,  however,  are  not  exempt  from  tuberculosis,  but  only  exhibit 
shout  an  equal  predisposition  to  it  with  their  fellow-citizens.  It  is  not 
difficult  to  explain  the  special  predisposition  of  these  peoples  to  scrofula 
when  their  jxist  history  is  taken  into  account  in  connection  with  what  has 
been  said  about  the  bad  influence  of  food  and  surroundings  in  produ(;ing 
the  scrofulous  diathesis.  The  principal  food  of  the  Irish  peasantry — 
oppressed  and  ground  into  poverty  by  their  Anglo-Saxon  conquerors  for 
hundreds  of  years — have  been  bread  and  potatoes,  often  potatoes  alone. 
It  cannot  be  surprising,  therefore,  that  Irish  children  fed  upon  this  diet 
*nd  reared  in  ill-ventilated  hovels  should  develop  the  scrofulous  diathesis 
in  l^ions.  The  Jews,  too,  oppressed  by  all  nations  through  ages,  have 
l^n  during  many  generations  reared  in  poverty  and  squalor.  Even 
those  of  them  who  in  not  very  remote  times  had  acquirerl  by  thrift  the 
nieans  of  securing  both  the  comforts  and  luxuries  of  life  dared  not  live 
according  to  their  means,  lest  a  show  of  wealth  should  attract  the  unpleas- 
ant, often  £ital,  attention  of  their  rapacious  and  unscrupulous  Christian 
or  Mohammedan  neighbors.  This  condition,  this  mode  of  life,  has  existed 
among  tliera  for  many  hundreds  of  years,  and  has  so  intensified  the  stru- 
mous diathesis  among  them  that  almost  the  whole  race  may  be  said  to  be 
patently  or  latently  scrofulous.  The  negro  or  African  race,  however,  as 
observol  by  tlie  writer  in  the  Southern  States  of  the  American  Union, 
do  not  seem  to  have  developed  any  special  predisposition  to  struma,  not- 
withstandmg  their  servile  condition.     This,  at  first  sight,  would  seem  to 
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be  coDtraiy  to  onr  expectation  ba.sed  on  ^hat  has  been  said  about  Jew§ 
and  Irislimeu.  But  as  my  remark  has  been  predicated  only  on  observa- 
tion of  the  Africau  in  the  Soutiiem  States,  where  the  climate  b  not  favor- 
able for  the  development  of  scrofula,  the  fact  ia  not  so  snrprising.  Be- 
sides, the  food  of  these  people  consisted  largely  of  bacon  or  pork,  fisli, 
milk,  and  the  succulent  fruits  and  vegetables,  with  a  moderate  quantity 
of  com  bread,  and  very  rarely  potatoes.  As  the  rude  cabins  in  which 
they  dwelt  were  usually  constructed  of  unhewn  logs  and  covered  with 
rough  boai-da,  and  cost  almost  nothing  except  labor,  overerowding  was 
unknown  and  ventilation  always  pcrtect.  The  writer  practised  medicine 
fourteen  years  in  Wilcox  county  (S.  W.),  Alabama,  cpntaining  a  popula- 
tion in  1870  of  28,377,  of  whom  21,610  were  colored,  and  during  this 
time  saw  only  two  cases  of  genuine  scrofula  and  one  of  tuberculosis 
among  the  colored  population. 

Pork  as  an  article  of  food  has  oflen  been  accused  of  producing  a  tend- 
ency to  scrofula,  but  evidently  with  great  injustice,  for  we  have  seen  that 
the  Jews,  who  never  eat  it,  are  almost  universally  scrofulous,  while  the 
Southern  negroes,  whose  sUple  animal  food  it  was,  were  conspicuously 
free  from  it. 

9.  Acquired  Scrofula. — Although  in  jwrliaps  a  majority  of  all  scrof- 
ulous cases  the  diathesis  has  been  inherited  from  the  parents,  the  fact 
cannot  be  too  strongly  emphasized  that  in  a  lai^  uumoer  of  cases  the 
disease  may  be  developed  de  novo,  iudepeudent  of  such  heredity.  To 
scrofula  developed  from  the  influence  of  bad  ventilation  and  overcrowd- 
ing, absence  of  sunlight,  insufficient,  bad,  or  unsuitable  food,  cold  and 
damp,  imperfect  clothing — in  short,  all  those  conditions  associated  with 
poverty,  squalor,  and  ignorance — Graucher  has  well  applied  the  term  la 
scrofula  a  miseria.  And  it  is  only  by  a  clear  comprehension  that  scrofula 
may  be,  and  oAeo  is,  developed  under  these  conditions  that  the  niedical 

Crofcssion  in  general,  and  municipal  health  authorities  in  particular,  may 
c  induced  to  teach  and  enforce  upon  the  poor  both  tlie  Knowledge  and 
the  practice  which  may  prevent  it.  Even  in  the  oi«n  country,  where 
there  is  at  least  no  lack  of  {>ure  air  and  li(;ht,  the  lesson  can  be  enforced 
with  equal  profit;  for  the  children  of  the  farm-laborer  are  likely  to 
be  imjierfectly  and  impro[>erly  fed,  and  lodged  in  ajtartments  at  night 
that  in  the  matter  of  foul  air  and  iilth  could  not  be  well  surpassed  in 
the  purlieus  of  the  dirtiest  and  most  overerowded  city. 

ExciTiSG  Causes. — The  actual  exciting  causes  of  scrofula  when  the 
diathesis  already  exists  are  too  numerous  to  be  mentioned  in  detail. 
Indeed,  almost  auy  trivial  injury  or  inflammation,  any  disease  which  has 
produced  a  temporary  cachexia,  may  i-ouse  into  activity  the  perhaps  llitli- 
erto  latent  tendency.  How  often  do  wo  see  a  slight  blow  ujwu  the  kuce- 
joiut  produce  a  white  swelling  whicli  lames  for  life  the  heretofore  healthy 
and  active  boy  or  girl !  A  full  upon  the  hi|)  which  was  almost  unnoticed 
at  the  time  excites  a  coxalgia  which  either  destroj'S  life  or  renders  the 
child  for  life  a  cripple;  or  a  slight  jar  of  the  spine  induces  a  disease  of 
the  vertebrte  whicli,  if  recovered  from  at  all,  produces  a  terriblo  deform- 
ity. A  slight  eczema  of  the  face  or  scalp  or  a  catarrh  uf  the  mouth  or 
throat  will  excite  that  slow  and  generally  painless  enlat^ment  and  indu- 
ration of  a  neighboring  lymphatic  gland  which  always  ends  in  its  case- 
ation and  final  destruction  by  suppuration.     A  slight  injury  to  the  peri- 
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««teum  may  excite  a  destnictive  caries  or  necrosis  of  the  underlying  bone, 
und  a  temporary  catarrh  of  the  intestines  a  tabes  mesentcrica  with  all  its 
&tal  consequences. 

Speaking  generally,  it  may  be  said  that  anything  that  produces  a  local 
disorder  of  nutrition  or  impairs  the  health  generally  of  a  person  predis- 
posed to  scrofula  is  sufficient  to  bring  about  some  manifestations  of  the 
disease.  They  are  especially  apt  to  follow  the  eruptive  fevers.  Measles 
and  scarlatina  are  very  commonly  arousers  of  the  scrofulous  process,  not 
only  by  the  temporary  imimirinent  of  health  which  follows  them,  but 
also  through  the  catarrhs  which  are  usually  present  in  both  diseases. 
Vaocinatiou  has  often  been  accused  of  imparting  scrofula ;  and,  although 
tliis  is  untrue,  since  sci*ofuIa  cannot  be  imparted  in  the  sense  of  transfer- 
ence from  one  person  to  another,  there  can  be  no  doubt  that  the  predis- 
position may  be  roused  into  activity  by  the  slight  impainnent  of  health 
associated  with  vaccination  or  by  the  slight  injury  inflicted  at  the  point 
of  introduction  of  the  vaccinal  virus.  In  some  cases  the  disease  has 
Dianifested  itself  for  the  first  time  during  preraancy  or  lactation,  and 
there  is  no  doubt  that  in  cases  where  the  disease  has  existed  in  childhood 
tliese  conditions  often  cause  it  to  reappear.  In  conclusion,  it  must  be 
said  that  many  cases  apparently  occur  spontaneously — "  the  disease  came 
on  of  itself" — or  if  there  are  any  exciting  causes  they  were  so  trivial  as 
to  have  escaped  notice  altogether. 

Finally,  it  must  be  remembered  that  the  eczemas,  catarrhs,  ophthal- 
"lias,  otitis,  chilblains,  erysipelas,  and  numerous  other  local  disorders  of 
Dutrition  which  are  often  the  causes  of  graver  manifestations  of  the  dis- 
^  are  themselves  very  prone  to  run  a  peculiar  course  characterized  by 
tihroaicity  and  intractableness ;  and  many  regard  these  disorders  as  them- 
selves manifestations  of  scrofula.  Indeed,  Virchow,  basing  his  argument 
upon  the  fact  "  that  scrofulous  enlargement  of  the  lymphatic  glands  of 
the  neck  often  follows  upon  certain  diseases  affecting  the  throat,  such  as 
nj^ttmps,  diphtheria,  and  scarlet  fever,  maintains  that  scrofulous  prolifera- 
tion of  these  glands,  like  ordinarj'  inflammatory  hyperplasia  of  the  same 
organs,  is  always  secondary  to  some  peculiar  process  going  on  at  the 
oiuoous  surface  or  other  part  which  is  in  direct  relation  with  them  by 
'Hftins  of  the  lymplmtic  vessels ;  that  scrofulous  disease  of  the  glands  of 
^l^e  neck  is  traceable  to  some  inflammatory  condition  of  the  throat,  fauces, 
w  contiguous  parts ;  of  the  bronchial  and  mediastinal  glands,  to  pulmo- 
nary or  bronchial  inflammation ;  and  of  the  mesenteric  and  retro-peri- 
toneal glands,  to  similar  conditions  of  the  alimentary  canal.  But  he 
considers  that  there  may  be  some  special  element  or  quality  in  the 
pnmary  inflammation,  and  a  tendency  in  its  products  to  undergo  rapid 
^^y  similar  to  that  which  characterizes  the  morbid  products  of  the 
•liseased  lymphatic  glands,  but  that  generally  they  are  not  recognizable, 
t^rom  the  fact  that  in  this  case  the  cells  are  mostly  developed  at  a  free 
surface,  and  are  speedily  shed  from  it."  He  admits,  however,  "that 
there  may  be  some  special  aptitude  or  weakness,  congenital  or  acquired. 
in  the  lymphatic  glands  of  certain  persons,  or  of  certain  parts  of  them, 
Jjhich  makes  their  inflammations,  induced  by  indifferent  causes,  assume 
the  scrofulous  character."^  From  the  last  of  these  propositions  no  one 
^1  be  likely  to  dissent,  but  that  there  is  "  some  s}>ecific  quality  or 

^  Tktory  and  Piractice  of  Medicine,  by  Jno.  Syer  Briatowe,  M.  D.,  1879,  pp.  80,  81. 
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Icment  in  the  primary  inflammation,"  etc.  few  win  I«  inclined  to  agree. 
There  is  nothing  peculiar  in  the  eczemas,  ophthalmias,  oatairhs,  etc. 
poken  of,  except  that  they  occur  in  persons  possessing  the  scrofulous 
liathesis ;  and  it  is  this  alone  that  gives  them  their  special  characters,  if 
here  are  any.  In  other  words,  we  cannot  say  that  these  disorders  occur 
n  certain  children  because  they  are  scrofulous,  but  that  they  are  specially 
ntractable  on  account  of  the  scrofulous  diatliesis  upon  which  they  are 
ngrafted.  Millions  of  children  have  catarrh  and  ophthalmia  (indeed, 
ew  escape  these  disorders  throughout  the  first  ten  or  twelve  years  of 
ife)  who  never  show  any  other  evidence  of  the  scrofulous  taint ;  and 
learly  all  have  measles  and  scarlatina,  but  it  is  only  the  scrofulous  who 
isually  suffer  severely  from  the  secondary  effects  of  these  diseases.  But 
hey  do  not  have  measles  or  scarlatina  because  they  are  scrofulous,  and  we 
an  with  no  more  justice  say  that  they  have  catarrhs  or  other  inflamma- 
ions  because  they  are  so.  We  do  not  believe,  therefore,  that  strumous 
hildren  have  cutaneous  and  catarrh.il  inflammations  simply  because 
hey  are  strumous ;  and  if  we  speak  of  scrofulous  catarrh  or  ophthalmia 
T  eczema,  we  use  the  terms  in  the  same  sense  as  when  we  would  speak 
if  a  scrofulous  measle,  scarlatina,  or  whooping  cough. 

Although  we  have  few  reliable  statistics  bearing  upon  the  question,  it 
an  scarcely  be  doubted,  judged  by  the  results  of  casual  obeervation,  that 
crofula  is  much  less  frequent  in  America  than  in  PJurope,  and  that  in 
he  latter  there  is  less  of  it  than  formerly.  The  cheapness  of  land  in 
America  has  prevented  that  excessive  overcrowding  that  exists  in  the 
Jder  and  more  densely  populated  countries,  and  the  abundance  and 
heapness  of  animal  food  has  prevented  that  excessive  feeding  on  bread 
,nd  potatoes  which  constitutes  such  an  important  factor  in  the  production 
if  the  scrofulous  diathesis  in  some  other  countries. 

Pathoixioy  and  Morbid  Anatomy. — The  most  important  and 
entral  anatomical  and  patholc^cal  facts  both  in  the  causation  and 
in^ressive  development  of  struma,  according  to  the  writer's  views, 
ire — 

1st.  That  faulty  anatomical — or  rather  histological — construction  of 
he  tissues  of  the  scrofulous  individual  already  alluded  to  as  having 
)een  first  brought  to  the  notice  of  the  profession  by  Formad  of 
Philadelphia,  which  consist  of  an  unusually  large  number  of  lymph- 
paces  (which  are  also  unusually  large),  and  consequently  an  excessive 
lumber  of  lymph-vessels  and  lymph-glands, 

2d.  Excessive  production  of  rudimentary  lymphoid  cells,  and  prob- 
ibly  also  of  lymphatic  tissue. 

3d.  Diminished  and  insufRcient  number  of  the  capilkiy  blood-vessels; 
ind,  as  a  necessary  consequence  of  these, 

4th.  Diminished  nutritive  activity  of  all  those  processes,  both  physio- 
<^ical  and  pathological,  which  depeud  upon  a  full  supply  of  nutritive 
)lood. 

The  most  striking  feature  in  all  scrofulous  inflammation  is  excessive 
«ll-growth,  but  these  cells  show  little  tendency  to  differentiation  and 
)rganization,  probably  for  two  reasons:  1st,  because  they  are  derived 
Tom  the  blood-vessels  principally,  and  not  from  proliferation  of  the 
)roper  connective-tissue  cells  of  the  part;  and  2a,  because  they  are 
nsufficiently  supplied  with   nutrition   from  the  scanty  blood-vascular 
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network,  and  this  supply  is  too  rapidly  absorbed  into  the  lymph-spaces, 
and  is  canned  off  by  the  too  numerous  lymph-veasels.  The  cells,  there- 
fore, speedily  perish,  undergo  partial  or  imperfect  fatty  degeneration,  and 
finally  caseation,  unless  the  process  is  going  on  at  a  free  surface,  in  which 
case,  of  coarse,  they  are  shed  and  thus  gotten  rid  of. 

Virchow  some  time  ago  called  attention  to  the  predominant  cellular 
character  of  the  scrofulous  exudation  and  the  low  vitality  of  the  cells 
which  compose  it.  Rindfleisch  declares  that  the  fresh  scrofulous  exuda- 
tions contain  relatively  large  cells  with  glistening  protoplasm,  and  that 
the  white  blood-corpuscles  have  a  tendency  in  scrofulous  persons  to  grow 
larger  on  their  way  through  the  connective  tissue.  He  adds  that  they 
swell  op  by  the  imbibition  of  albuminous  substances,  and  by  this  very 
swelling  die  and  slowly  degenerate. 

It  seems  to  the  writer,  however,  that  it  is  probable  that  herein  lies  the 
reason  why  swelling  and  apparent  hyperplasia  of  the  lymphatic  glands 
in  the  neighborhood  of  a  local  inflammation  occurring  in  a  scrofulous 
person  always  takes  place.  The  swollen  cells  become  arrested  at  the  first 
gland  they  reach,  and  block  the  channels  through  the  gland.  Successive 
additions  of  cells  continue  to  block  these  channels,  and  finally  the  passage 
of  lymph  through  the  gland  becomes  impossible,  and  then  begins  that 
secondary  increase  of  the  lymph-cells  in  the  gland  resulting  from  their 
inflammatory  proliferation. 

"  In  scrofulous  inflammation,"  say  Comil  and  Ranvier,*  "  there  is  a 
remarkable  tendency  to  permanent  infiltration  of  the  affected  tissue.  In 
simple  inflammation  (i.  c.  inflammation  in  non-scrofiilous  persons)  the 
infiltration  is  a  temporary  condition  which  terminates  in  suppuration,  in 
organization,  or  in  resolution."  Now,  the  several  steps  in  this  process 
of  resolution  are— <x)ntraction  of  the  distended  blood-vessels,  thus  cutting 
off  the  excessive  supply  of  blood  which  has  caused  the  exudation  and 
cell-proliferation ;  fatty  degeneration  of  the  new  cell-formation ;  lique- 
faction of  this  fat  by  union  with  the  alkaline  blood-plasma,  converting  it 
into  a  dialyzable  (saponaceous)  liquid  which  can  now  be  readily  absorbed 
by  the  veins.  In  scrofulous  infiltration  the  cells  are  speedily  attacked  by 
fetty  d^neration  (which  seems  to  be  strictly  a  ph)rsiological  process), 
hut  instead  of  becoming  liquefied,  it  (the  fat)  remains,  slowly  dries  and 
hardens,  and  finally  becomes  converted  into  the  so-called  cheesy  mass  or 
cheesy  infiltration.  It  does  not  liquefy,  because  it  does  not  receive  a 
sufficiently  abundant  supply  of  the  alkaline  blood-plasma  from  the 
scanty  blood-vessels,  and  that  which  is  supplied  too  rapidly  flows  into 
the  numerous  large  lymph-spaces  and  is  carried  off  by  the  lymph-vessels. 
In  the  case  of  the  infiltrated  gland  the  supply  of  this  plasma  is  cut  off 
m  both  directions.  The  passage  of  lymph  through  the  gland  is  blocked, 
when,  of  course,  none  can  then  reach  it  through  the  lymph-vessel  leading 
to  it,  while  the  swelling  of  the  gland  itself  from  accumulated  cells  com- 
presses the  neighboring  nutrient  vessels  and  cuts  off  the  supply  from  this 
direction  also.  Hence  the  speedy  death,  fatty  degeneration,  and  caseation 
(not  liquefaction)  of  the  cells. 

"  The  newly-formed  material  not  only  interrupts  the  lymph-passages 
of  the  gland,  but  also  compresses  the  blood-capillaries  in  such  manner 
that  the  circulation   completely  stagnates.      It  is  impossible  by  any 

»  Ed.  1880,  p.  114. 


240  SCROFULA. 

method  of  injection  to  penetrate  into  the  most  swollen  parts  of  the 
gland.  Witli  tlie  supply  of  blood  the  nutrition  also  self-cvidetitly 
ceases;  tlie  gland  falls  into  caseous  degeneration.  Where  this  enters 
in  the  gray  mass  iirst  becomes  opaque,  then  wliitish-yellow,  non-tnuis- 
pareut,  dry,  and  friable.  If  the  whole  gland  has  passed  into  the  caseotis 
condition,  it  appears  upon  a  section  as  a  fresh  potato,  only  not  quite  so 
moist,  but  just  as  homogeneously  yellowish-white." ' 

The  8ul»equeut  fate  of  these  glands  seems  to  depend  somewhat  upon 
their  situation.  In  the  mesenteric  nnd  bronchial  glands  almost  aliviijs 
the  caseous  mass  is  attacked  by  calcareous  infiltration,  and  finally  dnea 
into  a  solid  chalky  concretion.  The  writer  counted  seven  of  these  chalky 
masses  around  the  primary  bronchi  of  a  boy  about  fifleen  years  old  whose 
body  was  brought  into  a  dissecting-room  in  Baltimore  City.  But  tb« 
more  common  result  of  the  caseous  process  iu  the  glands  of  the  neck  is 
softening.  "  The  caseous  d6p6t  melts  from  within  outward  into  a  whitisli- 
yellow,  whey-like  fluid,  which  holds  a  fatty  granular  detritus  suspended 
m  smaller  or  larger  fragments.  If  all  the  caseous  material  has  softened, 
the  neighborhood  of  the  gland  is  wont  to  inflame;  this  inflammatioii 
facilitates  the  way  for  the  scrofulous  pus  outward.  This  is  evacuated, 
and  we  have  the  scrofulous  ulcer,  with  its  overhanging,  bluish,  hype^ 
Eemic,  flabby  edges.  At  length  this  opening  also  closes,  and  a  drawn-in, 
radiated  cicatrix  marks  the  place  where  the  evacuation  took  place."  * 

But  it  must  I>e  borne  in  mind  that  all  so-cnited  scrofulous  hyperplasias 
of  lymphatic  glands  do  not  run  this  destructive  course,  Und!oubtedly, 
in  a  few  cases  there  remains  a  sufficient  nutritive  supply  to  carry  on  tht 
liquefactive  process  whicli  normally  follows  fatty  degeneration,  and  thus 
resolution  of  the  aflcctetl  gland  takes  place.  We  are,  however,  of  thf 
opinion  that  Virchow  was  mistaken  when  he  asserted  that  complete  reso 
lution  of  the  cheesy  material  could  .take  place;  and  from  what  we  knov 
of  tlie  dangerous  and  usually  fatal  consequences  of  the  absorption  of  ihii 
cheesy  detritus,  Kindflelsch  is  certainly  iu  error  in  describing  this  as  thi 
most  desirable  possibility  of  decomposition. 

We  have  heretofore  purposely  avoided  any  mention  of  tubercle  o 
tuberculosis  as  a  part  of  the  scrofulous  process.  In  the  views  of  man< 
physicians  the  relations  between  the  two  processes  are  so  close  that  ti 
them  tuberculosis  and  scrofniosis  mean  one  and  the  same  thing.  WliUi 
medical  opinion  as  to  the  tnie  meaning  of  the  word  tubercle  was  so  dis 
cordant  and  unsettled,  while  so  many  products  of  diverse  pathologica 
processes  were  included  in  that  term,  and  while  many,  following  the  vie^ 
of  Burdon-Sandersou  of  England,  believed  that  tuberele  always  takes  it 
origin  in  small,  even  microscopic,  collections  of  lymphatic  tissue,  such 
belief  in  the  identity  of  the  two  processes  was  not  only  possible,  bu 
reasonable.  But  since,  by  very  many  good  authorities,  the  term  tubercle  i 
now  limited  to  the  miliary  or  submiliary  tubercle,  since  numerous  iuocii 
lation  experiments  have  shown  that  tuberculosis  can  be  induced  in  nor 
scrofulous  animals,  and  Koch  of  Germany  has  proved  that  there  exist 
in  decaying  tubercle  a  peculiar  and  distinctive  bacillus  which  even  wlie 
cultivated  out  of  t!ie  body  of  a  tuberculous  person  will  excite  tul)ercii 
losis  also  if  inoculated  upon  a  non-scrofulous  animal, — a  belief  in  tli 
identity  of  the  two  diseases  seems  to  be  no  longer  tenable.     Certainly, 

■  HindaeiM^  Ttzlhook  <^  Palioiogkal  HMohgy,  1870,  p.  S02.  ■  Ibid^  lot.  eit. 
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would  seem  that  to  Sanderson's  view  that  tubercle  always  takes  its  origin 
in  lymphatic  tissue  it  is  only  necessary  to  reply  that  the  subjects  of 
miliary  tuberculosis  do  not  more  frequently  than  those  sufiering  from 
other  nou-scrofulous  diseases  present  those  larger  glandular  hyperplasias 
which  are  so  .distinctly  characteristic  of  scrofula,  and  to  which  many 
persons  limit  the  term  scrofulosis.  It  may  be  said,  perhaps,  that  the 
converse  of  this  is  not  true,  and  that  scrofulous  persons  are  more  fre- 
quently attacked  by  miliary  tuberculosis  than  an  equal  number  of  non- 
scrofulous  persons.  But  the  extreme  susceptibility  or  liability  of  the 
scrofulous  to  be  attacked  by  numerous  and  even  diverse  morbid  processes, 
and  the  profound  cachexias  and  dyscrasias  which  the  scrofulous  processes 
engender,  amply  account  for  the  apparent  susceptibility  of  the  scrofulous 
to  be  attacked  by  miliary  tuberculosis.  The  strumous  are  more  suscept- 
ible to  the  exciting  causes  of  tuberculosis  undoubtedly,  but  perhaps  the 
same  may  be  said  in  regard  to  measles,  scarlatina,  and  the  various  other 
exanthemata.  It  is  undoubtedly  true  also  that  among  the  lower  animals 
(and  probably  also  in  the  higher  ones)  the  introduction  into  the  circula- 
tion of  the  semi-purulent  fluid  resulting  from  the  breaking  down  of  a 
cheesy  scrofulous  gland  will  produce  that  peculiar  (perhaps  specific)  dys- 
crasia  which  results  in  miliary  tuberculosis.  But  as  it  has  also  been 
abundantly  proved  that  a  similar  fluid  derived  from  a  cheesy  pneumonia, 
or  from  the  inflanmiatory  products  of  any  other  disease  which  have 
undergone  the  cheesy  degeneration,  will  also  excite  tuberculosis,  the  fact 
does  not  seem  to  tell  in  favor  of  the  identity  of,  or  even  of  any  close  rela- 
tionship  between,  the  two  processes.  Still,  as  the  scrofulous  more  fre- 
quently than  other  people  are  the  subjects  of  this  cheesy  process,  it  is  not 
surprising  that  they  should  more  frequently  be  poisoned  by  the  entrance 
into  their  blood  of  the  cheesy  detritus. 

We  do  not  deem  it  necessary  to  adduce  all  the  evidence  or  to  state 
autliorities  upon  this  subject,  but  we  think  we  are  justified  in  stating 
the  following  doctrine  in  regaixl  to  the  relation  of  scrofula  to  tubercu- 
losis as  best  supported  by  facts  and  by  the  consensus  of  medical  opinion  : 

Scrofula  is  a  purely  diathetic  disease  inherent  in  the  individual. 

Tuberculosis  is  a  cachectic  (possibly  a  purely  dyscratic)  one,  not 
inherent  in  the  individual,  but  always  caused  by  some  morbid  influence 
from  without.  Tuberculosis  may  therefore  occur  in  the  non-scrofulous 
as  well  as  in  the  scrofulous. 

But  the  scrofulous  are  more  likely  than  others  to  have  tuberculosis — 
1st,  because  of  their  greater  susceptibility  to  all  morbid  influences ;  2d, 
because  the  scrofulous  processes  are  apt  to  produce  some  cachectic  con- 
dition which  is  always  a  condition  precedent  to  tuberculosis ;  and,  lastly, 
because  the  products  of  decay  resulting  from  scrofulous  processes  may 
enter  the  circulation  and  directly  produce  the  tuberculous  dyscrasia. 
These  remarks  of  course  apply  only  to  primary  tuberculosis. 

But  while  we  thus  deny  anything  else  than  a  purely  incideixtal  relation 
of  scrofula  to  tuberculosis,  we  believe  that  there  exists  the  very  strongest 
possible  relationship  of  scrofula  to  pulmonary  consumption.  We  think 
we  are  justified  in  stating  that  fully  95  per  cent,  of  all  cases  of  jml- 
monary  consumption  are  of  inflammatory  origin,  and  of  that  variety 
miscalled  catarrhal  pneumonia.  Broncho-pneumonia  or  catarrho-pneu- 
mouia  more  exactly  describes  the  process.     It  begins  as  a  catarrh,  some- 
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aes  in  the  nasal  passages  or  post-nasal  fossce,  sometimes  in  the  pharyox, 
t  most  frequeotly  ia  the  trachea  and  lai^  broncliial  tubes,  and  some- 
ne3  rapidly,  but  oftener  more  slowly,  travels  downward  and  invades 
e  iining  membrane  of  the  air-sacs,  which  soon  become  [)a(;ked  with 
Us  derived  partly  from  emigration  of  leucocytes,  partly  from  prollfera- 
m  of  the  epithelium  lining  the  sacs.  These  cells  soon  undergo  tlie 
eesy  dc^nenition,  and,  finally  breaking  up,  as  in  tlie  case  of  the  scrof- 
3118  gland,  cause  the  formation  of  vomiae  attended  with  the  lamiliar 
;n3  of  pulmonary  consumption.  Every  step  in  this  process  is  attended 
til  that  abundant  cell-productiou,  and  the  process  itself  is  marked  by 
fit  inveteracy  and  intractablenesa,  which  always  characterize  scrofulous 
flammatious,  or  rather  inflammations  in  the  scrofulous.  Occurring  as 
ey  most  frequently  do  in  young  adults,  these  cases  arc  often  Hlistakeu 
r  pulmonary  tuberculosis ;  and  as  post-mortem  examination  generally 
veals  a  more  or  less  abundant  secondary  tubercular  erujitiou  caused  by 
sorption  of  infective  material  from  tlie  centres  of  cheesy  degeneration 
d  softening,  the  diagnosis  is  claimed  to  be  confirmed.  But  tliey  are 
r  the  most  part,  nevertheless,  cases  of  genuine  scrofulous  inflammation 

tlie  bronchial  membrane  and  lining  membrane  of  tlie  alveoli,,  and 
ould  be  called  scrofulous  pneumonia.  It  is  tnie  that  Mr.  Phillips,  Mr. 
iener,  Villemin,  Grancher,  Mr.  Treves,  and  others  have  collecti^l 
imeious  statistics  which  would  show  that  comiiaratively  few  of  those 
10  had  died  of  pulmonary  phthisis  bore  any  eviaence  of  previous  scrof- 
QU9  disorder.  But  as  the  principal  evidence  relied  upon  to  prove  this 
.■t  was  an  ahseuce  of  scars  resulting  from  suppurating  glands,  their 
itistics  are  inconclusive.  Besides,  it  is  a  well-known  fact  that  there 
a  decided  antagonism  between  scrofulous  diseases  of  all  kinds,  and  a 
tient  who  has  one  severe  or  well-marked  manifestation  of  scrofula  is 
t  likely  to  develop  another  strumous  disease  at  the  same  time.  The 
cords  of  the  Margate  Infirmary  for  Scrofula  show  this  fact  very  strong- 
,  and  numerous  writers — among  whom  may  be  mentioned  Holmes, 
i«h-HirschfeId,  Walsh,  Mr,  Treves,  and  others — strongly  express  the 
me  opinion.  Indeed,  some  of  them  go  so  far  as  to  maintain  that  one 
rm  of  the  scrofulous  manifestation  confers  protection  against  others. 
lie  question  may  perhaps  be  more  clearly  stated  by  saying  that  the 
rofulous,  like  the  non-scrofulous,  have  their  sjiecial  predispositions  and 
dispositions  to  certain  morbid  aifections,  and  while  one  sci'ofulous  child 
ay  be  specially  predaposed   to   affections  of  the   bones,  joints,  skin, 

other  tissues,  it  may  have  no  predis|)osition  whatever  to  afifections 
the  lungs  or  lymphatic  glands,  etc.  This  difference  in  vulner- 
lilitv  or  invulnerability  of  certain  tissues  or  oi^us  in  iudividuals, 
hethcr  scrofulous  or  not,  is  so  distinctly  recognized  as  a  controlling 
ctor  in  determioing  the  special  form  of  disease  resulting  fixim  a  given 
ritant  that  its  discussion  is  entirely  unnecessary.  It  is  ai^ued  agaiost 
e  identity  of  scrofula  and  pulmonary  consumption  that  the  commoner 
anifestations  of  the  former  occur  in  diildhood  for  the  most  part,  while 
nsumption  is  a  disease  of  adult  life.  But  this  is  readily  accounted  for 
T  the  different  morbid  tendencies  and  exposures  in  the  two  periods  of 
ie.  "Scrofula  tends  to  appear  in  early  life  on  account  of  the  unusuul 
tivity  of  the  lymphatic  system  at  that  period,  and  phthisis  somewhat 
tei^— at  a  time,  indeed,  when  tlie  lungs  are  in  more  active  use,  when 
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sedentary  and  perhaps  unhealthy  pursuits  are  assumed  in  exchange  for 
the  liberty  of  childhood,  when  the  modifying  influences  of  puberty  are 
active,  and  the  structural  responsibilities  of  adult  life  press  heavily  on  an 
oi^nization  never  other  perhaps  than  frail I  would,  on  the  con- 
trary, assert  that  scrofula  and  phthisis  are  as  much  manifestations  of  the 
same  morbid  change  as  acute  bubo,  acute  orchitis,  and  acute  pneumonia 
are  outcomes  of  one  single  process — acute  inflammation/'  ^ 

It  is  entirely  unnecessary — and  indeed  it  would  be  too  tedious — ^to 
describe  the  anatomical  appearances  of  the  almost  innumerable  lesions 
met  with  in  the  scrofulous.  Holding  as  we  do  that  scrofula  is  not  a  dis- 
ease per  se,  but  merely  a  condition  resulting  from  malnutrition  and  con- 
sequent fiiulty  construction  of  the  tissues  during  the  early  years  of  child- 
hood, uo  peculiar  or  distinct  anatomical  lesion  can  be  ascribed  to  it ;  and 
yet  every  lesion  of  nutrition  as  well  as  of  function  may  have  certain  spe- 
cific diaracteristics  impressed  uiX)n  it  by  the  scrofulous  diathesis.  These 
may  be  briefly  summed  up  as  great  slowness  in  evolution,  intractable- 
nesa,  incurability,  and  chrouicity  of  all  imthological  processes,  and  in 
all  inflanmiatory  processes  abundant  cell-production  and  tendency  to 
caseation. 

Symptoms,  Course,  Duration,  and  Terminations. — A  great  deal 
of  fine  writing  lias  been  expended  in  describing  the  physiognomy  of 
scrofula,  and  ft)r  ages  writers  exercised  their  descriptive  powers  upon  the 
type  of  face  and  form  supposed  to  be  indicative  of  the  disease.     It  is 
almost  needless  to  say  that  much  of  this  has  been  evolved  from  the  imag- 
inations of  the  writers,  while  many  of  these  descriptions  are  not  pictures 
of  those  liable  to  suffer  from  scrofulous  processes,  but  of  those  who  are 
already  the  subjects  of  tliese,  and  are  simply  types,  not  of  the  scrofulous 
diathesis,  but  only  of  the  scrofulous  cachexia.     Many  of  these  pictures, 
^00,  were  drawn  not  from  the  scrofulous,  but  the  tuberculous  patient, 
l^ecaoiie  they  were  considered  identical.     Scrofula  is  not  confined  to  the 
<Iark  or  the  fair,  the  dull  or  vivacious,  nor  even  to  the  weak  and  puny  or 
ihe  strong  and  robust ;  but  all  these  may  have  this  faulty  and  often  fatal 
construction.     Nor  do  we  believe  that  scrofulous  children  are  either  more 
hrilliaut  or  more  stupid  than  other  children.     At  most  we  can  only  say 
timt  the  scrofulous  habit  is  marked  by  a  deficiency  of  blood  and  a  bad 
nutritive  state  of  the  more  important  and  more  highly  organized  tissues. 
In  some  an  abundance  of  fat  is  found,  giving  to  the  individual  a  certain 
amount  of  plumpness,  which  might  be  thought  to  be  inconsistent  with  a 
state  of  bad  health ;  in  others  there  is  an  imperfect  development  not 
only  of  the  subcutaneous  fat,  but  of  the  skin  and  muscles  also,  so  that 
^^^^y  appear  tender  and  delicate.     In  the  firet  of  these  conditions  there  is 
supposed  to  be  an  indolent  state  of  the  processes  of  constructive  and 
destructive  assimilation ;  in  the  second,  an  unnatural  activity  of  these 
processes.    These  differences  have  led  to  a  classification  of  scrofula  into 
"*«  phl^matic  or  torpid  and  the  sanguine  or  ercthistic  forms,  which 
v^anstatt  has  thus  described :  "  An  unusually  large  head,  coarse  features, 
*  thick  chin,  a  swollen  abdomen,  enlarged  cervical  glands,  and  flabby, 
^iigy flesh."     The  erethistic  form  is  said  to  possess  "a  skin  of  remark- 
ahle  whiteness,  with  a  tendency  tm  redden  easily,  and  through  which  the 

, ''Wi/a  and  Us  Oland  Diaeases,  by  Frederick  Treves,  F.E.C.S.,  Eng.:  New  York, 
*S82,  p.  62. 
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j-piok  or  bluish  subcutaneous  veins  are  visible,  a  deep  redness  of  tbc 
eks  and  Upe,  bluenesB  of  the  tliin  and  transparent  sclerotica,  which 
>arta  a  swimming  and  languishing  look  to  the  eyes.  The  muscles  of 
h  persons  are  thin  and  soft,  and  their  wdcht  is  light  in  proportion 
tlieir  stature,  indicating  a  slightness  of  their  bones.  The  teeth  are 
idsome  and  of  a  bluish  lustre,  tliough  long  and  narrow ;  the  liair  is 
:."'  Although  this  description  may  be  characterized  as  diagrammatic, 
36  it  describes  rather  the  extremes  and  not  the  mean  of  me  general 
icarance  uf  the  scrofulous,  and  numerous  cases  will  be  met  with  that 
not  be  assigned  to  either  of  the  above  categories,  yet  as  quite  a  lar^e 
nber  of  cases  will  be  seen  tliat  obviously  belong  to  one  or  the  other 
these  types,  and  as,  moreover,  we  shall  see  that  by  this  classification 
shall  obtain  valuable  data  for  thcm^teutic  indications,  it  may  be  well 
preserve  this  division  of  the  scrofulous  into  the  lymphatic  and  san- 
ne  types. 

The  leading  points  iu  tlie  physiognomies  of  each  of  these  types  were 
nirably  shown  in  the  composite  ])liotograplis  exhibited  by  Dr.  Mo- 
ned  at  the  last  International  Congress  iu  England.  By  some  special 
icess  a  composite  pliottwranh  of  many  taces  was,  as  it  were,  condensed 
)  a  single  picture,  iu  ^vliicli  all  that  is  common  remains,  all  tliat  is 
ividnal  disa])pears.  And  altliongh  Mohamed's  pictures  were  all  of 
hitical  patients,  it  must  be  admitted  that  the  two  types  of  coarse 
ima  and  sanguine  struma  were  strikingly  illustrated,  and  were  very 
gestive  of  Canstatt's  descriptions  as  given  above.  But  it  must  be 
■ne  in  mind  that  a  large  number  of  the  stnimous  belong  strictly  to 
ther  of  these  tyi>es,  but  rather  to  a  medium  between  the  two.  "  Such 
ype  would  include  what  is  known  as  pretty  struma.  The  general 
tures  of  the  individuals  so  termed  belong  to  the  so-called  phlegmatic 
e,  but  the  coarseness  of  the  features  is  toned  down ;  tlie  lips  would  be 
led  full,  not  tumid ;  an<l  a  coarse  tiabbiness  would  subside  into  a  pretty, 
mp  condition  of  the  body.  The  limbs,  if  not  actually  graceful,  are 
least  prettilv  rounded.  The  skin  may  not  be  thin  and  fine,  but  it  ia 
t,  white,  and  clear.  The  general  expression  is  not  absolutely  apathetic, 
,  would  be  termed  gentle  and  eminently  feminine.  Excellent  repre- 
tations  of  this  type  of  pretty  stnima  were  also  shown  in  the  photo- 
phic  series  above  mentioned,"' 

["bis  matter  of  physiognomy  of  the  scrofulous  baa  this  much  at  leasl 
practical  importance — viz.  that  to  the  sanguine  or  erethistic  ty|K 
nng  those  cases  that  show  distinct  heredity,  while  the  phlegmatic  01 
pid  is  iLSually  the  t_\-pe  assumed  in  the  acquired  forms.  "While  then 
<loubtlc8s  numerous  exceptions,  it  will  generally  be  found  that  scrof 
in  the  rich  assumes  the  first,  and  in  tlic  poor  the  second,  of  thest 
ms.  It  has  been  asserted  that  the  erethistic  form  ia  more  apt  t< 
'flop  tuberculosis  or  phthisis ;  and  to  a  certain  extent  tliis  13  doubtles: 
e,  but  the  torpid  are  by  no  means  exempt  from  this  grave  accident 
e  first  are  undeniably  more  liable  to  the  more  severe  and  fatal  form; 
the  disease,  which  run  a  more  rapid  course  and  are  leas  amenable  li 
itment,  while  in  the  second  phthisis  b  more  apt  to  be  clirouic  am 
omplete  recoveries  are  by  no  mean9  rare.     The  first  form  is  said  I' 
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be  more  frequent  in  women,  wliile  the  second  is  more  frequent  in  males  j 
and  this  aooords  witli  my  own  observation  and  experience. 

There  are  certain  features  more  or  less  peculiar  to  scrofula,  besides 
those  appertaining  to  the  general  physiognomy  already  discussed,  which 
it  may  be  well  to  call  attention  to,  since  these  may  aid  us  in  detecting  the 
scrofulous  diathesis  even  before  the  grosser  manifestations  have  decLared 
themselves. 

Allusion  has  already  been  made  to  the  defective  blood-vascular  capil- 
lary network  in  the  scrofulous  as  a  necessary  consequence  of  the  exces- 
sive predominance  of  lymph-spaces  and  lymphatic  vessels.  Indeed, 
there  can  scarcely  be  a  doubt  that  the  slowness  of  evolution  of  various 
pathological  processes,  their  chronicity,  and  the  absence  of  tendency  to 
resolution  and  cure  of  inflammatory  lesions,  so  prominent  a  feature 
in  all  scrofulous  manifestations,  is  due  to  this  very  condition.  It  is 
esDecially  in  the  coarser  type  of  struma  that  these  defects  in  the  cir- 
colation  are  most  consi)icuous.  In  these  the  pulse  is  often  below  the 
avera^,  soft,  and  wanting  in  vigor.  The  cheeks  and  limbs  often  assume 
a  bluish  and  mottled  aspect,  due  perhaps  to  a  tendency  to  stagnation  of 
the  blood  in  exposed  parts.  The  extremities  appear  swollen  as  if  from 
cold,  and  in  the  winter  generally  appear  chapped.  They  are  particularly 
liable  to  chilblains,  which  persist  far  into  the  summer  and  often  take  on 
a  very  unhealthy  action.  This  last  feature  is  so  common  as  to  constitute 
an  important  symptom  in  scrofula.  These  defects  in  the  circulation  also 
probably  explain  the  frequent  catarrhs  and  eczemas  with  which  such 
persons  are  affected,  and  account  also  for  their  intractableness  as  well  as 
the  unwholesome  character  of  their  wounds. 

For  the  same  reason  (deficient  circulation)  the  temperature  is  generally 
found  to  be  a  little  lower  in  the  coarsely  strumous  than  in  healthy  chil- 
dren, and  even  in  their  fevers  a  very  high  tem}>erature  is  rarely  met  with. 
Acute  sthenic  inflammations  are  rarely  seen,  and  hence  these  persons  sel- 
dom have  acute  croupous  pneumonias ;  it  is  rather  the  catarrhal  variety, 
^d  of  this  the  subacute  and  chronic  forms,  which  they  suffer  from. 

Opinions  are  completely  at  variance  as  to  the  influence  of  the  scrofulous 
habit  in  delaying  or  hastening  menstruation.  Lugol  referred  to  the  fre- 
quency of  dysmenorrhoea  among  the  strumous,  and  there  is  no  doubt  that 
the  scrofulous  as  a  rule  often  suffer  from  suppressed  or  scanty  menstru- 
ation. But  it  is  improbable  that  the  diathesis  exerts  any  influence  what- 
ever in  determining  the  period  of  puberty  in  either  sex. 

We  have  already  stated  our  belief  that  the  strumous  are  neither  more 
mtelligent  nor  stupid  mentally  than  other  people.  An  exception  ought 
perhaps  to  be  made  to  this  in  the  case  of  the  exaggerated  type  of  the 
J^rsely  strumous.  In  these  extreme  cases  we  must  confess  that  we 
l^ve  generally  found  associated  great  slowness  and  dulness  of  the 
cental  faculties.  If  great  intelligence  and  precocity  are  sometimes  met 
^tli,  it  is  only  in  the  erethistic  or  pretty  struma,  who,  because  it  is  the 
delicate  one  of  the  family,  is  netted,  has  more  notice  taken  of  it,  and 
afforded  every  facility  for  the  aevelopraent  of  the  points  that  make  up 
the  precocious  infant.  The  prettiness  of  these  children,  moreover, 
^racts  more  attention  to  them  than  to  other  cliildren  or  than  the  bulk 
^f  the  sickly  would  receive. 

lo  young  scroftilous  children  we  oft«n  observe  a  considerable  amount 
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ose-lying  downy  hair  upon  the  forehead,  more  sbuudant  opon 
iidea  of  the  forehead.  Upon  the  arms  and  back  from  the  occi- 
to  below  the  shonlders  also  a  like  condition  is  often  seen.  Later 
yelashes  appear  tliicker  and  longer,  and  the  eyebrows  more  ahiin- 

coarser,  aud  longer,  than  in  the  non-scrofulons.     The  color  of  these 
o  apt  to  be  darker  than  the  rest  of  the  hair. 
nstantine  Paul,  as  quoted  by  Treves,  has  drawn  attention  to  eei^ 

changes   in  the  ears,  after  they  have  been  pierced   for  earrings, 

he  considers  to  be  diagnostic  of  scrofula.  The  mere  weight  of 
arring  seems  to  cause  the  puncture  to  slowly  ulcerate,  and  the  ring 

cuts  its  way  out,  cither  leaving  behind  it  a  linear  scar  or  a  slit 
e  lobule.  If  the  lobule  be  repaired  the  ring  may  cut  its  way  out 
I,  and  this  may  occur  three  or  four  times.  These  changes  seem  not 
Kjuently  to  lie  observed  in  England  and  America,  and  may  be  due 
irt  to  the  fact  that  earrings  of  greater  weight,  and  more  frequently  . 
ise  metal,  are  worn  in  France  than  in  the  countries  named.  But 
from  what  has  been  said  concerning  the  histology  and  minute  anat- 
of  the  scrofulous,  and  the  consequent  less  resistance  of  the  tissues, 
cutting-out  process  by  earrings  is  just  what  we  would  be  led  t(i 
:t  in  strumous  i>crson.s. 

le  thick  upper  lip  is  never  absent  from  the  older  descriptions  of 
jhysiognomy  of  the  strumous.  This  is  almost  invariably  present 
e  coarse  type  of  struma,  and  seldom  absent  even  in  the  erethistic 

not  always  due  to  irritation  from  acrid  discharges  from  the  nose,  as 
aiutained  by  Treves,  though  doubtless  tlie  oczematous  and  herpetic 
tions  are  often  caused  and  maintained  by  these  discharges,  and  these 
in  time  cause  and  increase  this  thickening. 

le  teeth  iu  scrofula  show  nothing  that  is  distinctive,  though  there 
doubtedly  a  tendency  to  early  decay.  As  this  tendency  to  decay  is, 
;ver,  so  common  in  many  persons  ivho  have  at  least  shown  no  other 
;nces  of  the  scrofulous  diathesis,  no  positive  conclusions  con  be  drawn 

this  fact. 
ubbed  fingers,  too,  so  common  in  persons  who  have  become  cachectic 

the  long  persistence  of  scrofulous  disorders,  are  not  characteristic 
ibed  fingers  and  incurvated  nails  will  generally  be  found  in  persons 
ring  from  any  disease  characterized  by  slow  wasting.  They  are 
in  phthisis  of  all  varieties,  as  well  as  in  cancer,  heart  disease,  aneiir- 
Bnght's  disease,  empyema.  They  therefore  have  no  significaDce  as 
s  struma  is  concerned. 

ENERAL  Manifestations  of  Scrofula. — As,  according  to  our 
,  there  is  no  such  disease  per  se  as  scrofula,  but  simply  a  diathesis 
h  impresses  its  own  malign  influence  upon  every  other  disease  witli 
h  the  strumous  individual  may  happen  to  be  afflicted,  increa8in<T 
aps  the  general  predisposition  to  be  mjuriously  affected  by  all  mor- 

influences,  or  impairing  the  powers  of  resistance  to  these,  and  espe- 
f  intensifying  any  special  predisposition  which  age,  sex,  personal 
liaritics,  occupation,  habits,  mode  of  life,  or  hei-edity  may  have 
ed,  we  cannot  describe  any  morbid  processes  as  specifically  scrof- 
i.  At  most,  we  can  only  say  that  struma  is  more  apt  to  impress  its 
^  influeuce  upon  certain  diseases  or  upon  inflanimations  and  iDJiirif:^ 
irtain  tissues,  that  some  diseases  in  the  scrofulous  are  more  apt  to  1m 
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attended  by  certain  complications  and  followed  by  certain  seqiielse,  and 
that  all  of  these  are  characterized  by  chronicity  and  incurability,  by  slow- 
ness of  evolution  of  pathological  processes,  and,  in  the  case  of  inflamma- 
tions, by  a  tendency  to  profuse  cell-production  and  to  rapid  caseation.  Tlius, 
measles  is  apt  to  be  complicated  with  or  followed  by  otorrhoea,  chronic 
bronchitis,  caseation  of  bronchial  glands,  phthisis,  and  even  tuberculosis ; 
scarlatina  by  otitis,  hyperplasia  of  the  tonsils,  caseation  or  suppuration 
of  the  submaxillary  and  other  lymphatic  glands  about  the  neck,  and  by 
chronic  catarrh  of  the  renal  mucous  membranes,  causing  dropsy  and  finally 
death ;  eczemas  about  the  face  or  catarrhs  of  the  mouth  and  throat  by 
hyperplasise  and  caseation  of  lymphatic  glands  in  the  neighborhood. 
Boils  and  other  subcutaneous  inflammations  of  the  areolar  tissue,  so 
common  in  childhood  and  adolescence,  do  not  run  their  usual  rapid 
coui^,  ending  in  suppurations  and  cicatrization,  but  become  in  the  one 
case  the  scrofulous  gumma,  degenerating  into  the  scrofulous  ulcer,  or  if 
more  deeply  seated  become  a  cold  abscess.  A  single  injury  of  a  joint, 
whether  mechanical  or  rheumatic,  ^vill  "  sometimes  take  the  form  of  a 
simple  hydrarthrosis,  sometimes  that  of  a  so-called  tumor  albus,  while 
at  others  it  assumes  the  nature  of  a  malignant  arthrocace,  accompanied 
hy  suppuration,  caries  of  the  articular  surfaces,  burrowing  of  pus,  and 
the  establishment  of  fistulfiB."'  A  slight  injury  inflicted  in  the  sports  of 
cliildhood  and  soon  forgotten — the  prick  of  a  pin  perhaps — is  followed 
hy  a  disease  sometimes  beginning  m  the  periosteum,  sometimes  in  the 
bone  itself,  and  presenting  at  one  time  the  character  of  periostitis  and 
ostitis,  and  at  another  that  of  caries  or  necrosis,  or  of  the  two  com- 
bined. 

"  As  long  as  the  existence  of  cheesy  masses,"  says  Niemeyer,  "  was 
regarded  as  characteristic  of  the  tuberculous  nature  of  a  disease,  it  was 
of  course  necessary  to  ascribe  many  of  the  inflammations  of  the  joints 
and  bones  of  scrofulous  persons  to  a  complication  of  scrofulosis  with 
tuberculosis."* 

A  simple  bronchitis,  possessing  nothing  specific  in  its  origin  at  least, 
^11  persist  and  extend  to  the  lobuli  of  the  lung  and  excite  a  catarrho- 
pneumonia  which  ends  in  consumption  and  death;  a  simple  intestinal 
catarrh  will  result  in  inflammation  and  caseation  of  the  mesenteric  glands 
"~*  tabes  mesenterica;  or  a  simple  dysentery,  persisting  in  spite  of  the  most 

iNiemej-er, /oc.  rit 
It  U  a  well-established  fact,  however,  that  tnie  miliary  tubercles  are  often  found  in 
the  neighborhood  of  bone  and  joint  affections  in  the  scrofulous,  as  well  as  in  lupus,  in  cold 
&u9ce88,  and  in  softening  caseous  glands,  which  last  are  considered  by  many  as  specifically 
^fulous  dijjeases.  It  is  suggested  that  an  explanation  of  this  may  be  found  in  the  prob- 
*We  fact  that  caseous  pus  may  be  capable  not  only  of  producing  a  general  tuberculosis 
*k?  ^''"i^^  hy  veins  or  lymphatics  into  the  bloo<l,  but  that  it  may  also  set  up  a  local 
toberculoBiB  by'a  morbid  influence  exerted  upon  the  neighboring  lymphatics  and  blood- 
y^*el8  with  which  it  may  come  in  contact.  We  are  aware  that  Wilson  Fox  (according 
r!** -Wft/t'co/  TtnuA  ami  'OaxeiU)^  captivated  by  the  theory  of  Koch,  has  recently  recanted 
nw  belief  in  the  inocnlability  of  tu1)erculosis  with  anything  except  tubercle.  •  But  we 
*«  afraid  that  Dr.  Fox  (who  we  believe  was  one  among  the  first  to  confirm  Ferdinand 
JjOhnsexpepinaents  in  producing  tul)erculo8is  in  rabbits  and  guinea-pigs  by  inoculating 
them  with  caseous  pus)  is  sufTering  from  that  most  active  and  virulent  of  all  contagions, 
jneccmtagion  of  pjpular  belief.  Just  now  a  belief  in  specific  bacilli  and  micrococci  may 
J*  aid  to  be  riding  upon  the  crest  of  a  very  high  wave  of  popularity,  and  we  are  afraid 
Joat  many  of  those  who  are  nishing  forward  to  mount  this  wave  also  will  ultimately  find 
ibenuelves  stranded  upon  that  shore  which  has  been  strewn  with  so  many  wrecks  in  the 
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'od  treatmeot,  causes  proliferatioD  and  caseation  of  the  endothelial 
f  the  follicles,  terminating  in  that  obstinate  and  intractable  follic- 
Iceratiou  which  wastes  tlie  strength  and  wears  out  tlie  life  of  the 
latient. 

imple  conjunctivitis  of  the  globe  often  will  be  followed  by  alcera- 
'  tlie  oomea,  giving  rise  to  intense  photophobia,  and  leave  beluiid 
aties  of  that  organ  which  remain  a  perpetual  evidence  of  the  scrof- 
liathesLs,  if  they  do  not  shnt  out  for  ever  the  light  from  the  eye. 
t  is  the  palpebral  conjunctiva  that  is  affected,  the  meibomian  glands 
Hides  of  the  cilise  be«)me  involved,  destroying  the  lashes  and  leav- 
;  lids  raw  and  everted  or  inverted — a  perpetual  deformity.  Id 
there  is  no  conceivable  disease  or  injury  occurring  in  what  we  may 
i  intenselyscrofulous  that  does  not  have  impressed  upon  it  some  one 
-c  of  the  malign  characteristics  which  we  have  spoken  of  as  indica- 

the  scrofulous  diathesis.  But  it  is  not  probable  that  there  is  ever 
ecial  disorder  or  lesion  which  can  be  said  to  be  caused  exclusively 
jfiila ;  or,  in  other  words,  there  is  no  such  disease  as  a  specifically 
ous  one.  Lupus,  cold  abscess,  and  particularly  caseous  glands,  are 
lly  attributed  to  struma,  because  tlioy  are  often  thought  to  make 
ippearance  iudciiendeut  of  auy  assignable  cause;  but  as  boils, 
,,  impetigo,  and  numerous  other  affections  of  the  skin  and  areolar 

affect   children  who   are   not   scrofulous,  and  equally  mdepend- 

any  known  causes,  the  ar^ment  is  not  conclusive.  Brides, 
»e  affections  occur  sometimes  in  the  non-scrofulous;  and  even 
on  of  a  single  inflamed  gland  quite  often  occurs  in  children  who 
ak  or  in  ill-healtli,  but  who  show  no  other  evidences  at  that  or  at 
ber  time  of  the  scrofulous  habit, 

GN08I8. — The  only  affection  likely  to  be  mistaken  for  scrofiila  is 
ital  or  acquired  syphilis  in  its  later  manifestations.     In  this  disease 

the  same  tendency  to  increased  eel  I -prod  notion,  the  same  tedious, 
ind  intractable  inflammations  and  idcerations,  which  are  character- 
'  scrofula.  And  this  apparent  similarity  has  induced  many  persons 
sve  that  scrofula  is  nothing  else  than  syphilis  in  the  second  or  third 
tions.  But  in  congenital  syphilis  the  lesions  usually  make  their 
ance  soon  after  birth  or  are  present  at  birth,  and  long  before  even 
ary  scrofula  begins  to  show  its  malign  influence.  In  most  cases, 
history  of  sypliilia  can  be  obtained,  and  even  when  this  is  not 
ible  a  few  inunctions  or  fumigations  with  mercury,  in  connection 

few  large  doses  of  iodide  of  potassium,  will  very  quickly  decide 
estion  of  diagnosis  for  us. 

he  case  of  Inpus,  in  which  Erichscn  admits  there  is  no  means  of 
ely  distinguishing  the  syphilitic  from  the  so-called  scrofulous 
es,  the  diagnosis  is  more  difficult.  But  as  this  disease  appears 
n  life  than  the  more  ordinary  scrofulous  manifestations — when, 
ire,  a  history  of  sj-philis  can  generally  be  obtained  if  there  Ls  one, 
lien  there  would  almost  certainly  be  also  a  history  of  scrofula  if  it 
I — it  would  seem  that  the  diagnosis  even  in  tliis  case  cannot  be  so 
It.  Diagnosis  here,  however,  is  of  little  consequence,  since  the 
ent  recommended  for  both  forms  is  the  same. 

iGNfHis. — This  of  course  depends  upon  the  nature  of  the  special 
The  simpler  lesions  incident  to  childhood,  such  as  glandular 
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hyi)erplasi»,  catarrhs,  eczemas,  imj^etigoes,  etc.,  usually  do  well  under 
api)ropriate  treatment  and  proper  hygienic  conditions.  Diseases  of  joints, 
Dones,  mesenteric  glands,  etc.  often  terminate  fatally  or  result  in  serious 
(leformities  and  permanent  impairment  of  function.  Not  infrequently 
diseases  of  the  bones  and  articulations,  attended  with  profuse  and  pro- 
tracted suppuration,  cause  amyloid  degeneration  of  the  liver,  kidneys, 
spleen,  or  other  glandular  organs,  and,  as  a  consequence,  death.  Catarrho- 
pneumonia  in  a  scrofulous  subject  almost  invariably  causes  phthisis  sooner 
or  later.  Occasionally  the  caseatcd  cellular  exudation  in  the  air-sacs 
remains  quiescent  for  months,  and  even  years,  the  patient  remaining 
quite  well  except  for  a  harassing  cough  during  the  winter  months ;  but 
sooner  or  later  the  caseous  mass  will  soften,  the  symptoms  of  active  con- 
sumption easue,  with  fever  and  wasting,  and  death  closes  the  scene.  Far 
more  frequently,  however,  softening  and  supjiuration  follow  swiftly  upon 
the  caseous  degeneration,  and  the  whole  process  occupies  a  period  of  only 
a  few  months.  Tuberculosis  especially  runs  a  rapid  course  in  these 
subjects,  and  while  a  few  perhaps  only  develop  tubeivulasis  of  the  lungs 
""in  whioli  case  the  duration  of  the  disease  may  l)e  a  little  longer — in  by 
far  the  larger  number  there  is  a  generalization  of  the  tubercular  process 
which  puts  a  speedy  end  to  their  existence. 

Treatment. — This  may  be  most  profitably  discussed  under  two  heads 
■^prophylactic  and  therapeutic. 

Prophylactic. — Scrofulous  persons  who  are  closely  related  by  blood 
should  be  earnestly  advised  not  to  intermarry.  We  liave  so  often  seen 
the  deplorable  results  u])on  offspring  of  such  marriages  that  we  cannot 
too  strongly  urge  this  upon  tlie  profession.  Such  persons  should  be 
frankly  and  clearly  told  what  are  most  likely  to  be  the  consequences 
of  such  marriage,  and  all  possible  moral  influences  should  be  exerted  to 
prevent  tlicm.  The  canons  of  the  Church  wisely  interdict  such  mar- 
ria^,  but,  unfortunately,  its  ministers  seldom  attempt  to  enforce  them, 
or  if  they  do  their  efforts  are  made  ineffe<!tnal  by  the  facility  with  which 
the  marriage-rite  can  be  obtained  from  civil  officers  in  most  of  the  States 
of  the  American  Union.  The  medical  profession  can  do  more  than  any 
other  class  to  diffuse  knowledge  and  create  a  correct  public  opinion  upon 
this  subject,  but,  unfortunately,  it  too  often  neglects  this  important 
mission. 

The  children  of  scrofulous  parents  should  be  nursed  (at  the  breast) 
longer  than  other  children,  so  as  to  ensure  an  abundance  of  animal  food 
during  the  first  two  years  of  life.  Some  advise  scrofulous  mothers  not 
to  nurse  their  chilaren,  lest  they  should  imbibe  the  scrofulous  taint 
through  the  milk.  This  fear  is  entirely  groundless.  We  know  of  no 
reason  why  such  a  mother  should  not  nurse  her  off^spring,  unless  it  be 
that  it  iniures  her.  The  child  receives  its  scrofulous  inheritance  not 
through  the  mother's  milk,  but  from  the  ovarian  or  spermatic  cell.  Milk 
can  convey  no  disease  or  diathesis  except  on  account  of  its  deficiency  in 
nutritive  properties.  If,  therefore,  there  is  any  s])ecial  reason  why  the 
mother  should  not  nurse  her  infant  on  her  own  account,  it  may  be  well  to 
turn  it  over  to  a  healthy  ^vet-nurse ;  but  the  temptation  to  give  an  infant 
raised  on  the  bottle  starchy  foods  prematurely  is  too  strong  generally  to 
be  resisted.  The  numerous  infant  foods  advertised  consist  pnncipally  of 
starch,  and  young  infants  would  infallibly  starve  on  any  or  all  of  them 
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if  their  venders  did  not  always  direct  that  they  should  be  taken  with  a 
large  quantity  of  cow's  milk.  If  the  circumstances  of  the  parents  do 
not  enable  them  to  obtain  a  wet-nurse,  then  good  cow's  milk  constitutes 
the  best  food  for  infants  until  they  have  cut  their  canine  and  anterior 
molar  teeth.  The  custom  of  weaning  infants  at  a  certain  age  in  every 
case  Ls  a  i^rnicious  one.  Some  infants  are  as  well  developed  as  to  their 
digestive  organs  at  fifteen  months  as  others  are  at  thirty,  and  the  eruption 
of  the  teeth  may  generally  be  taken  as  a  safe  guide  as  to  that  question. 
A  moderate  amount  of  food  containing  starch  after  the  period  indicated 
may  be  allowed,  but  always  with  a  preponderance  of  animal  food.  It  Ls 
not  so  much  the  starch  that  acts  injuriously  upon  the  nutrition  of  children 
as  the  excess  of  that  substance ;  and  if  the  food  contains  but  little  nutri- 
tion in  proportion  to  its  bulk,  it  is  so  much  the  worse.  Even  milk  con- 
taining too  little  casein  and  fat  in  proportion  to  the  watery  elements  may 
be  perhaps  quite  as  injurious  as  potatoes.  And  hence  if  the  mother's 
milk  should  be  poor  in  these  elements,  it  ought  to  be  supplemented  with 
cod-liver  oil  or  other  animal  fat  in  small  doses. 

A  practice  existed  among  the  Southern  slaves  (and  to  some  extent 
also  among  the  whites)  before  emancipation  which  at  first  I  was  inclined 
to  condemn  until  I  saw  the  excellent  effects  resulting  from  it.  Within 
an  hour  or  so  after  birth  a  piece  of  fat  salt  pork  or  bacon  was  plac«d 
between  the  child's  lips,  and  it  was  permitted  to  suck  this  at  all  times 
when  not  nursing.  Tied  to  its  wrist  by  a  short  string,  so  as  to  prevent 
SAvallowing  it,  this  piece  of  pork  furnished  both  nutrition  and  amusement 
to  the  infant  for  many  hours  while  the  mother  was  at  work  in  field  or 
garden.  The  children  throve  well  on  it,  and  thus  treated  we  found  them 
to  be  as  well  developed  at  twelve  months  as  most  other  children  were  at 
twenty.  It  was  doubtless  due  in  part  to  this  practice  that  there  was  so 
little  scrofula  among  them. 

An  abundance  of  pure  air  is  also  a  valuable  factor  in  preventing  the 
establishment  of  the  strumous  diathesis.  Strict  regard,  therefore,  should 
be  had  to  ventilation,  and  overcrowding  should  if  possible  be  avoided. 
Children  over  twelve  months  of  age  should  not  even  be  permitted  to 
sleep  with  their  parents,  but  should  have  in  cold  weather  a  crib,  cradle, 
or  other  bed  to  themselves ;  and  in  warm  weather  they  should  be  put  to 
sleep  in  a  net  hammock,  which  is  now  so  cheap  as  to  be  within  the  means 
of  almost  everybody.  This  will  not  only  secure  to  them  a  better  supply 
of  air,  but  it  will  also  prevent  them  from  suffering  so  much  from  the 
heat,  which  is  so  potent  a  factor  in  the  production  of  cholera  infantunn. 

Bathing  in  proper  season  is  also  useful  as  a  prophylactic.  Sea-bathing 
especially  has  long  enjoyed  great  credit  as  a  remedy  for  scrofula,  but  wc 
think  this  is  often  resorted  to  too  soon  and  practised  at  improper  times* 
In  warm  countries  a  bath  of  cold  water  may  be  taken  every  day  in  the 
year,  bui  it  should  be  given  at  the  warmest  hour  of  the  day,  not  early  in 
the  morning.  In  all  climates  due  regard  should  be  had  to  the  powers 
of  resistance  to  cold  and  the  promptness  of  reaction  after  the  bath.  If 
children  remain  cold  and  pale  for  a  long  time  after  the  cold  bath,  tlie 
practice  should  l)e  discontinued  and  tepid  water  substituted.  In  colder 
climates  tepid  bathing  should  be  practised  once  or  twice  a  day  during  the 
winter,  ana  in  summer  a  little  lower  temperature  may  be  used.  Bathing 
children  under  three  or  four  years  in  the  sea  at  any  time  is  pemicioiis, 
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both  because  the  tcmperatnre  is  too  low  and  on  account  of  the  fright 
whicli  it  always  causes  in  these  young  children.  After  four  years  a  child 
will  take  to  the  water  almost  as  instinctively  as  a  young  duck. 

Therapeutic. — Almost  all  of  the  so-called  scrofulous  manifestations 
belong  to  the  surgeon,  dermatologist,  or  oculist  and  aurist,  and  we  shall 
therefore  say  nothing  aljout  the  special  and  local  treatment  of  these  mani- 
festations, but  refer  the  reader  to  works  upon  these  several  dei>artments 
of  moJicine.  But  as  little  success  will  be  had  in  the  treatment  of  these 
s|)eeial  disorders  unless  due  regard  is  had  to  the  general  condition,  and 
unless  the  local  treatment  is  supplemented  by  constitutional  measures,  we 
sliall  briefly  ffive  some  dii'cctions  for  this  constitutional  treatment  of  the 
scrofulous  individual. 

It  is  important  in  determining  upon  the  proper  treatment  in  any  given 
case  to  bear  in  mind  the  division  of  the  scrofulous  into  the  two  types  of 
torpid  or  lymphatic  and  sanguine  or  erethistic  already  described.  It  is 
true  that  in  many  cases  it  is  not  easy  to  determine  to  which  class  a  patient 
l)elongs,  and  many  possessing  some  of  the  characteristics  of  both  certainly 
cannot  be  referred  to  either.  Still,  in  many  cases  the  discrimination  is 
easy,  and  then  furnishes  very  clear  and  valuable  indications  as  to  treat- 
ment Iodine  (and  its  preparations)  has  since  the  time  of  Lugol,  who 
fiwt  brought  it  into  ])romiuent  notice,  been  regarded  as  a  useful  remedy 
in  scrofula.  But  burnt  sponge  (spongia  usta),  which  contained  the  iodides 
of  sodium  and  potassium,  had  been  used  to  dissipate  goitrous  and  scrofu- 
lous swellings  many  hundreds  of  years  before  the  time  of  Lugol.  It  is  a 
valuable  remedy  in  certain  cases,  and  if  it  is  falling  into  disuse  it  is 
probably  for  the  want  of  proper  discrimination  in  the  selection  of  cases. 
In  all  cases  in  which  there  seems  to  be  an  abundant  production  of  fat, 
and  therefore  in  nearly  all  the  cases  of  coarse  struma  where  there  is  an 
indolent  process  of  assimilation  and  disassimilation,  iodine  and  its  prepa- 
rations will  be  found  useful.  Indeed,  in  the  form  of  syrup  of  iodide  of 
iron  we  have  rarely  failed  with  it  to  cause  strumous  enlargements  of 
glands  to  disappear  when  the  remedy  was  used  soon  after  their  first 
appearance.  Of  course,  neither  iodine  nor  any  other  medicine  can  have 
any  effect  in  removing  these  enlargements  after  the  glands  have  become 
caseous.  While  good  results  may  l)e  obtained  with  the  syrup  in  all  forms 
of  scrofula,  it  is  unquestionably  in  the  sanguine  and  neutral  types  that  it 
18  most  useful.  It  should  be  given  in  doses  of  10  to  30  drops  to  children 
nnder  five  years  of  age,  and  to  older  ones  }  to  1  fluid rachm  three  or 
four  times  a  day  may  l)e  administered.  We  have  given  the  latter  dose  to 
children  four  or  five  years  of  age  for  a  long  time,  with  the  best  effect 
Dpon  their  scrofulous  manifestations,  and  without  any  injury  whatever 
to  their  digestive  organs. 

In  the  torpid  types  preparations  stronger  in  iodine  should  be  used. 
Here  Lugol's  solution  or  iodide  of  iK)tassium  or  sodium  will  be  found 
very  usenil,  either  alone  or  in  connection  with  the  iron  preparation 
above  mentioned.  Indeed,  as  in  these  cases  it  seems  to  be  disassimilation 
that  appears  to  be  sjiecially  faulty,  even  very  small  doses  of  mercnry  in 
the  form  of  bichloride  or  biniodide  will  be  found  useful.  Donovan's 
solution  may  be  prescribed  in  these  cases  along  with  the  active  prepara- 
tions of  iodine  with  good  effect,  or  if  the  arsenic  in  that  preparation  is 
objectionable,  one-fiftieth  of  a  grain  of  bichloride  or  biniodide  of  mer- 


ry  may  be  substituted.  The  mercurial  should  not,  however,  bo  con- 
iiied  longer  tlian  one  or  ut  most  two  weeks  at  a  time,  after  wliich  it 
auld  be  suspended  and  tlic  iodine  continued. 

Cod-liver  oil,  wliich  U  too  indiscriminately  prescribed  in  all  cases,  will 
found  to  be  of  little  use  in  the  lympliatic  types,  if  indeed  it  is  not 
mally  injurious ;  but  in  those  cases  with  pale,  tJiin  skin,  with  deficient 
trelopment  of  fat,  and  with  small  muscles — in  short,  those  in  which 
laciation  or  delicacy  is  prominent — it  is  a  most  valuable  remedy.  It 
almost  surprising  to  see  how  rapidly  ulceratious,  caries,  eczemas, 
arrhs,  etc.  ow^urnng  in  this  class  of  subjects  will  disappear  under 
i  use  of  this  medicme  alone. 

The  hypophosphites  and  lactophosphates  are  also  useful  in  this  class 
cases,  esj>ecially  where   there  is  disease  of  bone  or  joints,  in  con- 
:^tion  with  the  cod-liver  oil.     We  have  long  been  in  the  habit  of  using 
J  following  formula,  which  we  have  found  very  useful : 
I^,  Pulv.  Acaciffi,  3iJ  ; 

Ol.  Amyg«lal.  amar,,  gtt.  vj ; 

Syr.  Calcii  liypophosphit.,      \f=|., . 
vel  Syr,  Calcii  lactophos.,   f         ' 

01.  Morrhuee,  fSiv; 

Ft.  mist. 
S.  Tcaspoonful  to  tablespoonful  three  times  a  day  according  to  age. 
rup  of  iodide  of  iron  may  be  ad<led  if  desirable,  though  we  prefer  to 
?e  this  by  itself. 

Gentle  exercise,  passive  or  active,  pure  air,  well-ventilated  sleeping 
irtments,  a  genen>ns  diet — in  whicli  wholesome  animal   food  shoukt 
xloniinate — and  batliing  are  of  course  iw  necessary  and  as  useful  iu 
i  treatment  as  in  the  ])revention  of  the  scrofulous  diathesis. 
Alkalies  should  be  (jiven  in  all  cases  in  which  we  are  tryiutf  to  dissipate 
laired  lymphatic  glands,  for  the  reason  that  caseation  of  these  glands 
Mrs  because  of  insufficient  alkalinity  of  the  blood  to  effect  reduction 
fat,  and  because  also  the  strumous  almost  always  suffer  from  excessive 
dity  of  the  gastric  and  other  secretions.     When  the  iodides  of  potash 
so(la  or  the  hypoplios])hites  of  lime  and  soda  are  given,  the  additional 
ministration  of  alkalies  may  not  be  necessary;  but  if  not,  bicarbonate 
sodium  or  potassium  (which  have  long  enjoyed  a  good  reputation  iu 
I  treatment  of  stnmia)  should  be  added  to  the  other  remedies. 
Since  the  appearance  of  Niemeyer's  Handbook  of  Cfimcai  3fcdiein£  tlie 
>per  treatment  of  scrofulous  glands  that  have  undergone  the  caseous 
reiteration  has  been  a  moot  question.     Some  recommend  the  ablation 
these  glands   by  the  knife,  some  advise  si>ooning  out  the  cascoiis 
itfer  through   a   small   opening,   while   others    preier   to   await   the 
tural   process  of  softening  and  the   discharge  of  the  ciseous  matter 
suppuration.     There  can  be  no  quostion  that  the  removal  of  these 
inds  by  the  knife,  when  this  can  be  done  without  serious  risk,  will 
ve  behind  a  less  unsightly  scar,  and  will  be  attended  with  less  fever 
1  consequent  deterioration  of  the  general  health,  than  usually  alloiids 
»puration.     Spooning  out  the  cas&nis  matter  will  perhaps  leave    no 
tensive  cicatrix,  but  we  can  never  be  sure  that  by  this  oiieratiun  we 
ve  removed  all  tlie  caseous  matter,  and  it   must  certainly  be  more 
infnl  tlian  the  knife.     Mothers  will  gcncntlly  olgLH.!  to  either  of  these 
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operations,  and  as  the  risks  of  infection  by  absorption  of  the  caseous 
pus  during  the  suppurating  process  do  not  seem  to  be  very  great,  it  it 
])erhaps  best  to  leave  these  glands  to  nature,  unless  tlie  vitality  of  the 
])atient  is  so  low  as  to  give  reasonable  ground  for  fear  that  the  child  may 
succumb  to  the  effects  of  the  natural  process.  If  auy  surgical  interfer- 
ence is  deemed  necessary,  we  are  decidedly  in  favor  of  removiug  the 
caseous  gland  entire  by  the  knife. 
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SOTTT  a  half  centuiy  aj^o  Mr,  Abraham  Colles,  vlio  had  just  resigned 
irofessorship  of  the  Tlieory  and  Pi-actice  of  Surgery  hi  the  Goyal 
:ge  of  Surgeons  in  Ireland,  the  duties  of  which,  in  the  ojiiuion  of 
ollege,  he  had  discharged  for  thirty-two  years  in  an  "'exemplary  and 
mt  manner,"  wrote  the  following  introductory  paragrapn  to  his 
rkahle  chajrter  on  "Syphilis  in  Infants:"  "Perliaps  there  is  not  in 
ntire  range  of  surgical  diseases  any  one  the  contemplation  of  which 
ore  ealcnlated  to  arrest  our  attention  or  to  excite  our  interest  than 
ilis  infantum." 

though  it  was  not  then,  and  is  not  at  the  ]»rcsenf  day,  strictly  relo- 
l  to  the  domain  of  sui^ry,  hereditary  syphilis,  like  its  parent  dis- 
waa  generally  treated  of  by  the  practitioner  of  that  onuich  of 
cine.  And  yet  in  tlie  great  majoritv  of  instances  the  niauagement 
ich  cases,  especially  as  regards  their  (innily  relations,  the  relations  of 
and  and  wife,  the  management  of  the  latter  during  ]>rcgnancy,  the 
ery  and  subsequent  care  of  the  child,  the  necessary  attention  to  the 
Y  of  other  members  of  the  family — in  fact,  all  of  the  most  weighty 
insibility — falls  uijon  the  ordinary  medical  attendant.  It  is  therefore 
ery  way  proper  that  the  condition  should  receive  some  notice  in  a 
m  of  general  medicine. 

Siroper  presentation  of  the  subject  of  hei-editary  syphilis  involves  a 
eration  of  the  vexed  question  as  to  the  mode  by  which  the  disease 
iveyed  from  )iarent  to  offspring.  That  it  may  be  so  transmitted  has 
generally  believed  since  the  doctrine  was  first  anuonnccd  by  Torella 
e  end  of  the  fifteenth  century ;  and  the  facts  in  its  siijiixiit  are  so 
;rons  and  convincing  that,  in  spite  of  a  few  distingtiished  opponents 
long  whom  John  Hunter  was  the  most  conspicuous' — it  has  been 
sitatingly  accepted  by  the  profession  down  to  the  present  day.  As 
■ds  ihe  manner  of  transmission,  however,  controversy  has  been  and 
is  rife.  Opt>osiug  theories  have  been  coustnicted  and  ardently  enp- 
d,  differing  radically  as  to  essential  points,  often  resting  upon 
}tional  or  anomalous,  and  still  oftcner  u[ion  imperfectly  ofeerved, 

'ort'Jt  of  John  ffuniT,  vol.  U,  p.  383. 

irrol,  in  «  clinical  lecture  on  ayjiliililic  abortion  (Le  Pmijrit  ifliiieaft,  Xov,  3,  1^77^ 
),  mj"B;  "The  infection  of  cliiHren  fia  knnnn.  Imt  iu  Inn-  <iriL'in  wos  not  m>»-' 
1.  The  belief  of  Gasimrd  Torella  IHIIW)  unit  MstUiioli  (loaS)  that  it  came  frum 
ireea  through  the  milk  was  generally  iia.-epied." 
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A  full  consideration  of  these,  or  even  a  recapitulation  of  the  respective 
arguments  pro  and  con,  would  far  exceed  the  limits  allotted  to  the  present 
article,  and  we  will  confine  ourselves  simply  to  stating  the  questions  which 
most  nearly  concern  the  pitictical  physician,  and  the  conclusions  wliich 
the  accumulated  observation  and  experience  of  the  profession  seem  to 
justify.  The  points  bearing  upon  the  general  subject  of  hereditary 
syphilis  which  exercise  an  imjwrtant  influence  upon  advice  or  opinions 
of  the  utmost  gravity  as  regards  the  happiness  and  well-being  of  the 
individual  or  family  may  be  enumerated  as  follows: 

1.  Is  syphilis  in  all  its  stages  transmissible  (a)  to  the  wife  or  husband, 
(4)  to  the  offspring?  Or,  in  other  words,  is  it  ever  proper  to  consent  to 
llie  marriage  of  a  person  who  has  had  syphilis  ?  If  so,  under  what 
circumstances  ? 

2.  By  what  means  or  through  what  channels  can  the  disease  of  the 
parents  reach  the  child? 

3.  What  are  the  pathology  and  symptoms  of  hereditary  syphilis? 

4.  What  is  the  ti'eatmentr--(a)  prophylactic,  applied  to  the  parents,  and 
(t)  curative?     We  may  now  take  these  up  seriatim. 

No  more  important  questions  can  be  submitted  to  a  medical  man  than 
those  pertaining  to  the  marriage  of  sypliilitics.  Involving  as  it  does  the 
welfare  of  many  individuals,  modifying  or  fixing  the  conditions  or  cir- 
cumstances of  one  or  more  lives,  his  opinion  should  be  exceptionally 
deiiuite  and  well  grounded.  The  responsibility  of  advising  or  consenting 
to  the  marriage  of  a  person  who  has  once  had  syphilis  is  imdoubtedly 
great;  the  responsibility  of  prohibiting  it  is,  however,  no  less  so,  Mat- 
rimony is  the  natural  condition  for  the  majority  of  people.  Enforced 
celibacy,  especially  in  males,  brings  with  it  not  infrequently  a  long  train 
of  attendant  evils,  moral  and  physical.  It  will  not  do  to  assume  that 
professional  duty  is  properly  discharged  by  telling  all  patients  to  be  on 
the  safe  side  and  to  remain  single  for  fear  of  inoculating  wife  or  off- 
spring, unless  it  can  be  clearly  shown  that  there  is  a  definite  and  unavoid- 
able risk  in  every  case,  which  continues  throughout  life.^ 

According  to  Diday,  ParacelHiis  (1529)  was  the  first  to  plainly  state  the  heredity  of 
BvphilU:  **  Fit  morbus  hereditarius  et  transit  a  patre  ad  filium." 

t-Hliers  attribate  the  original  announcement  to  Augier  Ferrier  (1553),  and  it  seems  cer- 
^in  tiiat  he  was  first  to  specify  the  three  modes  of  infection  of  the  product  of  concep- 
li'>n :  '*  La  semence  du  p^re,  celle  de  la  m^re,  et  la  contamination  de  la  m^re  durant  la 

tallopins  in  a  posthumous  treatise  on  the  Mai  Fran9ai8  (1566)  adds  the  authority  of 
f'in  name  to  tliis  view :  "  Prseterea  videbitis  nueruios  nasceutes  ex  foemiua  infecta,  ut  feraufc 
I'wcfata  parentum,  qui  vedentur  semi  cocti." 

Anibroise  Par^  also  acquiesced  in  the  theory,  sayine,  "Souvent  on  voir  sortir  les  petits 
enfants  hors  le  ventre  de  leur  m^re,  ayant  ceste  maladie,  et  tost  apr^s  avoir  plusieurs  pus- 
h's les  8iir  leur  conts ;  lesquels  ^tant  ainsi  infects,  baillent  la  vdroUe  &  autant  de  nourrioes 
qmlesallaictent/' 

Nibsequently,  Mauriceau^  Boerhaave,  and  Astnic  sustained  the  same  view,  which,  with 
Ine  single  exception  of  Hunter,  had  no  prominent  antagonist. 

It  wafi  not,  however,  until  the  eighteenth  century  that  it  whs  described  with  any  attempt 
at  (ietail  or  exactness  by  Koeenstein,  and  his  eswiy  is  loaded  with  errors.  It  was  in  the 
"rtindling  hospitals  of  Paris  at  the  end  of  the  last  century,  in  the  wards  of  Sal})^tridre 
aod  Bic^re,  and  in  the  hospitals  of  Vaugirard  and  in  the  Capucin  convents  of  the  Rue 
•Aint  Jacques,  where  pregnant  women  and  nurses  attacked  with  syphilis  were  admitted, 
^jatmethodical  and  trustworthy  observations  were  made  (1780-1810)  by  Colombier, 
IM^enieres,  Doublet,  Mahon,  Cullerier,  and  Bertin.  Since  then  the  history  of  the  d'uh 
««se  has  been  the  history  of  syphilis  itself. 

"The  suigeoo  who,  on  account  of  past  syphilis,  forbids  marriage  to  an  otherwise  eli- 
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There  are  two  distinct  methods  of  arriving  at  an  answer  to  the  question 
under  discussion :  first,  by  considering  the  probabilities  in  regard  to  the 
essential  nature  of  syphilis;  and,  second,  by  carefully  weighing  the 
clinical  evidence  in  the  matter.  It  seems  evident  that  belief  in  any  par- 
ticular theory  of  syphilis  assigning  it  to  this  or  that  class  of  disease  must 
have  an  important  mfluenoe  in  determining  the  opinion  wliich  is  held  as 
to  its  curability,  or  at  least  as  to  its  indefinite  transmissibility. 

If  the  late  symptoms,  the  so-called  tertiary  outbreaks  of  the  disease, 
are  held  to  be  evidences  of  the  presence  in  the  system  of  the  specific 
virus,  which  has  simply  remained  for  a  long  period,  perhaps  for  many 
years,  latent  or  quiescent,  and  which  is  thus  again  manifesting  its  power ; 
if  syphilis  is  believed,  accordingly,  to  be  a  practically  unlimited  disease, 
conforming  to  no  known  law  as  regards  its  duration,  corresponding  to  no 
other  infectious  or  contagious  malady  in  having  a  period  of  termination — 
more  or  less  delayed  perhaps,  or  more  or  less  indefinite,  but  still  invaria- 
bly present — at  which  time  either  the  particular  poison  or  the  suscepti- 
bility of  the  system  to  its  influence  has  become  exhausted ; — if  tertiary 
syphilis,  in  other  woixis,  is  regaixled  as  simply  a  continuance  or  recurrence 
of  the  disease,  differing  in  no  essential  resi>ect,  except  as  to  the  jiarticular 
tissues  involved,  from  the  same  disease  in  its  early  stages,  it  is  difficult  to 
see  how  marriage  can  ever  be  conscientiously  recommended  to  a  person 
who  has  once  contracted  it. 

It  is  unfortunately  true  tliat  in  no  given  instance  is  it  safe  to  assure  a 
patient  of  further  complete  immunity  from  the  disease.  In  any  case, 
however  mild  in  its  course  or  under  whatever  treatment,  there  is  always 
an  element  of  doubt  as  to  the  development  of  subsequent  symptoms. 
The  probability  of  their  appearance  may  be  reduced  to  a  minimum,  the 
character  of  the  case  and  the  thoroughness  of  the  treatment  may  both 
seem  to  give  assurance  that  a  cure  has  been  completed,  and  yet  both 
patient  and  physician  may  be  mortified  and  annoyed  by  an  outbreak  of 
tertiary  lesions.  This,  I  think,  would  be  admitted  by  every  one  of  large 
experience  with  the  disease,  and  indeed  furnishes  the  chief  argument  to 
those  who  deny  or  are  sceptical  as  to  its  curability.  If,  then,  it  were 
impossible  to  predict  with  any  sort  of  ceilainty  that  the  contagious 
and  highly  transmissible  stage  of  syphilis  would  terminate  during  the 
life  of  the  individual,  it  would  manifestly  be  unwise  to  permit  marriage, 
with  its  risk  of  inoculating  the  innocent  partner  and  the  consequent 
double  risk  to  the  oflTspring. 

If,  however,  syphilis  is,  as  taught  by  Mr.  Hutchinson,^  one  of  the 
exanthemata,  having,  like  them,  a  period  of  outbreak,  a  period  of  efflor- 
escence or  eruption,  and  a  period  of  subsidence,  and  followed,  like  them, 
by  certain  non-contagious  sequelae,  which  we  call  the  tertiary  symptoms, 
but  which  are  merely  relapses  or  degenerations  of  parts  affected  during 
the  secondary  stage,  it  becomes  evident  that  the  risk  of  transmission  to 
wife  or  husband  or  children  after  the  lapse  of  a  certain  interval  becomes 
greatly  reduced  or  almost  nil.     No  one  thinks  of  forbidding  marriage  on 

gible  man  must  remember  that  he  forbids  it  at  t]ie  same  time  to  some  woman,  who,  pos- 
sibly, if  well  informed  as  to  her  risks,  would  willingly  encounter  them KespectiDg 

a  malady  so  common  as  syphilis,  while  it  is  often  our  duty  to  warn,  it  is  also  not  unfre- 
quentl^  our  duty  to  encourage''  (Mr.  Hutchinson,  preface  to  the  English  translation  of 
roumier's  Syphilis  and  Mai-riage^  p.  vii.) 
*  The  London  Lancet,  Feb.  5,  1876;  Reynolds's  System  of  Medicine,  Am.  ed.,  p  423. 
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account  of  a  previous  attack  of  small-pox  or  scarlet  fever  or  typhoid 
fever,  even  although  there  are  unpleasant  cousequences  which  sometimes 
follow  these  diseases. 

Or  if  another  and  still  more  plausible  theory  of  syphilis  is  adopted, 
and  we  look  on  the  tertiary  period  as  one  of  contraction  or  obliteration 
of  lymphatics  due  to  long-continued  irritation  by  the  new  cell-growths  of 
the  secondary  stage,  which  from  the  very  onset  affect  those  vessels,  our 
views  will  be  materially  modified.  During  the  primary  period,  then, 
when  the  new  cells,  which  either  constitute  the  poison  of  syphilis  or  are 
its  carriers,  are  accumulating  at  the  site  of  original  inoculation,  constituting 
the  induration  of  the  chancre,  or  are  slowly  finding  their  way  into  the 
general  system  through  the  lymphatic  vessels,  proliferating  in  their  walls 
and  thickening  and  hardening  them,  or  during  the  secondary  period, 
when  they  are  rapidly  multiplying  in  all  the  tissues  of  the  body,  tne  risk 
of  inoculation  or  transmission  would  be  manifestly  great.  When,  how- 
ever, by  destructive  metamorphosis  and  degeneration,  either  with  or 
without  the  aid  of  drugs,  they  have  been  eliminated  from  the  body,  the 
contagious  element  disappears  with  them ;  and  although  here  and  there 
throughout  the  body  some  important  lymphatic  trunk  may  have  under- 
gone irreparable  injury,  and  may  have  been  contracted  or  obliterated, 
permitting  of  the  accumulation  of  waste  products  until  the  node  or 
gumma  or  tubercle  which  we  call  a  tertiary  symptom  makes  its  appear- 
ance, yet  the  disease  has  lost  much  of  its  terror,  and  has  become  danger- 
ous only  to  the  patient  himself.^ 

These  theories  are  only  alluded  to  by  way  of  elucidation  of  the  state- 
ment that  belief  in  one  or  the  other  of  them  has  an  important  bearing 
on  the  relation  of  syphilis  to  marriage,  and  because,  whichever  is  thought 
to  be  the  most  plausible,  they  equally  lessen  or  altogether  do  away  with 
a  certain  proportion  of  the  danger  formerly  thougnt  to  surround  the 
marriage  of  a  syphilitic  even  after  a  most  protracted  interval.  It  is  not 
necessary  to  accept  either  the  one  or  the  other  implicitly.  The  essential 
point  is  the  recognition  of  the  fact  that  modem  syphilographers,  as  a 
rule,  regard  the  tertiary  or  late  symptoms  as  indicative  of  damage  done 
during  the  active  period — as  relapses  or  sequelsD,  and  not  as  fresh  out- 
breaks, of  a  highly  contagious  and  transmissible  disease.  Their  time  of 
appearance,  their  entire  want  of  symmetry,  their  non-contagiousness,  their 
non-inoculability,  all  favor  this  view,  and  we  may  now  see  what  evidence 
corroborative  of  it  may  be  obtained  from  clinical  facts. 

It  will  be  necessary,  in  the  fii-st  place,  to  admit  that  there  seems  to  be 
but  little  doubt  in  the  minds  oi  most  syphilographers  that  in  rare 
instances  syphilitic  children  have  been  born  to  parents  who  had  long 
passed  the  limits  of  the  secondary  period.  At  least  the  great  majority 
of  writers  upon  thi&  subject  speak  confidently  of  the  exceptional  occur- 
ence of  such  cases,  and  assert  that  syphilis  may  be  transmitted  during  any 
of  its  stages.*  If,  however,  we  come  to  look  for  positive  evidence  in  this 
respect,  we  will  find  very  little  that  is  entirely  satisfactory.  Cases  are 
reported,  to  be  sure,  in  which  eight,  ten,  twelve,  or  even  fifteen  or  twenty, 
years  after  the  primary  sore,  syphilitic  patients  have  become  the  parents 

Clinuxl  Lectures  on  the  Phynological  Pathology  arid  Treatment  of  SyphilUf  by  F.  N.  Otis, 
W.D.;  S^hUiB,  bv  V.  Corail,  Am.  ed.,  1882,  pp.  17-27. 
Belhomme  et  Martin,  TraiU  de  la  Syphilis,  p.  413. 
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of  children  \rIio  showed  unmtstflknble  indications  of  the  disease.  When 
we  examine  the  history  of  the  cases,  we  find  usnally  that  many  important 
points  are  omitted  without  which  it  is  impossible  to  be  certain  of  its  tme 
cliaracter.  Were  both  parents  originally  infected?  If  not,  has  a  recent 
case  of  syphilis  occurred  in  the  one  who  at  first  escaped?  If  they  were 
both  diseased  originally,  has  either  been  subsequently  re-infected? — a 
much  more  frequent  accident  than  has  been  commonly  supposed.'  On 
applying  these  tests  to  the  cases  in  question  it  will  be  found  that  few  if 
any  of  them  arc  thoroughly  convincing.  Kassowitz's  observatioos,' 
made,  it  must  be  reraoml>ercd,  upon  persons  with  whom  no  mercurial 
treatment  had  hoen  employed,  seemed  to  show  tliat  the  average  limit  of 
transmissibility  was  about  ten  years,  after  which  time  healthy  children 
b^an  to  be  lx>m.  His  olwerv'ations  were,  however,  incomplete  in  many 
resi)ects,  and,  like  all  such  investigations,  are  of  course  open  to  the  sus- 
picion of  intentional  deception  on  trie  part  of  the  patients.*  Even  these 
cases,  however,  show  unequivocally,  as  do  all  which  have  ever  been 
reconJed,  the  steady  diminution  of  the  transmissive  power  under  tlie 
iufluence  of  time  alone. 

I  have  said  that  the  majority  of  writers  seem  to  have  no  doubt  of  the 
long  continuance  of  this  transmissive  power  io  rare  cases.  There  are, 
liowever,  a  few  notable  exceptions.  Fournier,  whose  immense  experi- 
ence and  acuteness  of  observation  entitle  his  opinion  to  the  utmost  con- 
sideration, says  that  in  cases  of  paternal  heredity  the  duration  of  the 
force  of  transmission  never  exceeds  at  the  maximum  three  or  four  years.' 
Ill  no  case  of  the  many  hundreds  he  has  obser\-ed  has  he  known  a  sypli- 
ihtic  father  to  infect  a  child — the  mother  being  healthy — at  a  later  period 
than  the  one  mentioned.  And  he  is  equally  positive  that  the  gradual  dimi- 
nution and  final  extinction  of  the  sjqihilitic  reaction  of  the  parents  upon 
the  children  is  a  veritable  jMitholc^ca!  law,  "absolutely  demonstrated."* 

M.  Mireur,  a  careful  and  accurate  obser\'er,  records*  a  striking  instance 
in  which  in  the  history  of  a  couple,  both  pyphilitic  and  untreated,  eight 
pregnancies  occurred.  The  first  resulted  in  abortion  at  fifth  month ;  the 
second,  in  abortion  at  seventh  month;  the  third,  in  a  stillbirth;  the 
fourth,  a  syphilitic  child  dying  in  one  mouth ;  the  fifth,  in  a  syphilitic 
child  dying  in  forty -five  days ;  the  sixth,  seventh,  and  eighth,  in  living, 
healthy  children.  To  me  the  most  interesting  fact  in  tlie  whole  relation 
is  that  during  a  portion  of  the  time,  and  immediately  after  the  last  three 
pn^ancies,  which  resulted  in  the  birth  of  healthy  children,  both  hus- 
band and  wife  manifested  grave  tertiary  sj-philitic  symptoms — gtimmata, 
tubercles,  ulcers,  etc.  This  is  direct  evidence  of  the  strongest  kind  in 
favor  of  the  view  that  syphilis  ceases  to  be  transmissible  by  heredity  at 
the  end  of  a  certain  period,  as  we  know  that  it  ceases  to  be  contagions  or 
iooculablc. 

M.  Ricord  long  ago,^  and  even  before  him  Astruc  and  Doublet,'  had 

'  Comil,  op.  eit.,  p.  20.  '  Die  Vtrerbang  tier  Sf/philit,  Wien,  1876. 

'  See  also  Hutchinson,  Brituh  and  Foreign  Mtd.-Chir.  Brv.,  Oct.,  1877. 

•  SypkUiit  and  Marriagt,  Am.  ed.,  p.  87. 

'  Op.  ci'.,  p.  88.  Of  course  when  both  parenla  ire  diseased  a  lomewhal  longer  period 
of  nplivity  is  lo  be  expected  for  tlie  [loiiKin. 

•  E™;  ™r  tHirfdiil  d«  la  .'^yphUi^  Thtse  de  Paris.  1867,  p.  91. 

•  Traitl  matime  dn  MntndUt  rtitfrienntti,  Paris,  I83S.  p.  G44. 

'Lc^endre,  SwvtUa  RtcherehatarletSsphUidt*,  1341  (quoted  byBethomroeetMnrtiii). 
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promulgated  the  same  theory,  Rieord  asserting  that  in  the  tertiary  stages 
the  only  effect  of  the  disease  upon  the  children  was  so  to  modify  their 
organization  and  temperament  as  to  expose  them  to  developments  of  a 
wrofiilous  character — ^a  view  of  the  relation  between  syphilis  and  struma 
which  has  been  so  ably  supported  in  our  own  day  by  Professor  Gross. 

M.  Bazin  also^  denies  absolutely  that  tertiary  syphilis  is  any  more 
transmissible  than  it  is  communicable  in  other  ways,  although  he  fails  to 
give  his  reasons  for  this  belief. 

Hill  and  Cooper  state*  that  the  transmissive  power  continues  as  long 
as  the  secondary  eniptions  are  present,  but  usually  ceases  when  the  ter- 
tiary stage  is  reached. 

Van  Buren  and  Keyes'  believe  that  fathers  with  tertiary  syphilis  cer- 
tainly, as  a  rule,  procreate  non-syphilitic  children ;  and  in  speaking  of 
the  feet  that  when  the  mother  has  syphilis  the  child  is  generally  infected, 
they  except  the  later  tertiary  stages. 

Bumstead*  and  Taylor  say  that  without  mercurial  treatment  the  dan- 
irer  of  transmitting  the  disease  to  offspring  usually  pei*sists  up  to  the 
fourth  year  of  syphilitic  contagion. 

Mr.  Lane  says:*  "It  is  certainly  the  rule  that  when  the  parents  have 
fully  reached  the  tertiary  stage  the  children  born  to  them  are  free  from 
all  signs  of  syphilis." 

Mr.  Hutchinson  says:'  "It  is  almost  an  acknowledged  law  that 
parents  in  the  late  tertiary  stages  do  not  transmit  taint." 

It  will  he  seen  from  the  foregoing  extracts,  which  might  be  greatly 
multiplied,^  thai  there  is  a  strong  tendency  on  the  part  of  many  authors 
to  limit  more  or  less  strictly  the  period  of  transmissibility  of  syphilis 
even  when  the  disease  is  allowed  to  progress  without  treatment.  As  to 
tlie  facts  that  it  becomes  milder  with  time,  both  in  parents  and  offipring, 
that  it  ceases  to  be  conveyed  from  husband  to  wife  or  vice  versA,  that 
with  each  succeeding  year  after  the  termination  of  the  secondary  period 
the  chances  of  escaj>e  of  the  product  of  conception  increase  in  a  rapidly 
augmenting  ratio, — ^there  is  no  difference  of  opinion  whatever.  Neither 
is  it  seriously  disputed  that  the  length  of  time  during  which  the  disease 
remains  active,  as  well  as  the  degree  of  its  activity,  may  he  markedly 
and  beneficially  influenced  by  the  administration  of  mercurial  treatment. 
Under  proper  medication  patients  who  have  rashly  or  disolxKliently 
niarried  in  the  height  of  the  secondary  period  have  been  euabled  to 
<*scape  the  danger  of  transmission  either  to  spouse  or  offspring — have,  in 
fact,  had  cliildren  bom  healthy  and  who  never  subsequently  manifested 
any  symptoms  of  the  disease. 

I  may  add  that  my  own  experience  seems  to  confirm  the  views  which  have 
thus  been  set  forth.  I  have  notes  of  all  my  cases  oocun'ing  in  private  practice 
«n  a  lai^  city — some  of  them,  I  regret  to  say,  among  personal  friends  or 
acquabtanoes,  some  of  them  in  our  own  profession — ^and  have  repeatedly 


I  ^«pWM  iw  !e$  SyphUidet,  1859,  p.  35. 

SvphiUifuui  Local  Oontaffioita  Disorders,  London,  1881,  p.  62. 
'  ^mUHtnnttry  Dutase  and  SwohUU,  1874,  p.  521. 
I  Yil^^  DiMOM^  1879,  p.  739.  *  LeeJures  an  SyphiliSy  London,  1881,  p.  «5 


•  W<j  Afei  Press  and  Otrctitor,  Aug.  2,  1882,  p.  85. 
M.Didt)r,  TraiU  de  ia  Syphilis  des  Nouveau-n^s,  PariR,  1854,  p.  183;  M.  Bertin,  Tf^iU 
aeiaMdadie  vhiSrienne  ches  its  Nouveav-nh,  Paris,   1870,  p.  142;  M.  Bazin,  op.  eU,,  p. 
1^4;  M.  Roger,  L'  Union  Mtdieale,  1865,  t.  i.  p.  147  (quoted  by  Fournier). 
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given  permission  to  men  to  marry  or  to  resume  marital  relations  after 
three  years  or  three  years  and  a  half  of  mild  mercurial  treatment,  to 
which  during  the  last  six  months  or  a  year  had  been  added  iodide  of 
potassium.  In  many  instances  healthy  children  have  been  bom :  in 
none,  so  far  as  I  know,  has  the  M^ife  or  mother  been  directly  infected. 
There  have  been  a  few  doubtful  cases. in  which  premature  deliveries  or 
stillbirths  have  occurred,  but  in  nearly  every  such  instance  there  seemed 
to  be  other  and  entirely  competent  causes  for  the  accident ;  and  in  none 
of  them,  as  I  learned  from  the  fether  or  from  the  obstetrician  in  attendance, 
were  the  children  the  subjects  of  unmistakable  syphilitic  symptoms. 

As  to  the  exact  time  at  which  it  is  safe  to  permit  marriage,  and  as  to 
the  proper  treatment  before  and  after  that  event,  it  is  hardly  possible  in 
an  essay  like  this  to  enter  into  many  details.  Yet  so  much  is  involved 
in  the  answer  to  our  first  question  that  it  may  not  be  altogether  out  of 
place  here  to  indicate  briefly  the  views  of  the  writer  as  to  general  methods 
of  treatment.  This  is  the  more  proper  because  in  every  case  of  suspected 
syphilis  in  a  new-born  child,  in  every  case  of  threatened  or  actual  abor- 
tion or  miscarriage  in  the  wife  of  a  man  who  has  at  some  time  in  his  life 
had  syphilis,  these  questions  will  present  themselves,  and  the  answers  to 
them  will  greatly  influence  not  only  the  diagnosis  and  prognosis,  but  even 
the  treatment,  of  such  cases. 

1.  In  the  first  place,  then,  the  diagnosis  of  syphilis  should  have  been 
assured.  No  venereal  sore  can  with  certainty  be  pronounced  to  be  S}T^h- 
ilitic  before  the  occurrence  of  general  constitutional  symptoms,  either  the 
early  cutaneous  eniptions  or  at  least  the  general  glandular  involvement. 
Treatment  begun  prior  to  these  developments  leaves  the  whole  case  open 
to  the  suspicion  of  mistaken  diagnosis.* 

2.  The  dnig  which  should  at  once  be  begun  when  the  character  of  the 
case  is  fully  recognized  is  mercury  in  one  of  its  various  forms.  It  may 
be  given  by  the  mouth,  by  inunction,  by  vaporization,  by  hypodermic 
injection,  according  to  the  preferences  of  the  physician  or  patient ;  but, 
however  administered,  it  should  be  given  in  sufficient  quantity — i.  e,  in 
each  case  the  full  physiological  dose  of  that  particular  patient  should  be 
employed.  To  ascertain  this  the  amount  used  should  have  been  gradually 
increased  until  commencing  symptoms  of  salivation  are  produml,  when 
it  ahould  be  diminished  aix)ut  one-half. 

3.  The  quantity  which  has  been  thus  determined  should  be  given  con- 
tinuously, or  stopping  only  for  the  management  of  intercurrent  complica- 
tions, for  at  least  eighteen  months.  If  during  this  time  new  syphilitic 
symptoms  make  their  appearance,  the  dose  should  be  temporarily  raised 
until  they  have  vanished,  when  it  should  be  brought  down  again  to  the 
original  amount. 

4.  At  the  end  of  eighteen  months  or  two  years  small  doses  of  iodide 
of  potassium  should  be  added  to  the  mercurial,  and  this  mixed  treatment 
should  be  persevered  in  for  six  months  or  a  year  longer,  or  should  be 

^  ''It  is  unsafe  to  predict  confidently  that  any  venereal  ulcer,  even  a  soft  sore  attended 
with  suppurating  bubo,  will  entail  no  further  consequences.  There  is  a  strong  probability 
that  an  indurated  sore  will  prove  infecting;  and  there  is  a  probability,  though  not  nearlj 
BO  strong,  that  a  soft  suppurating  sore  will  not ;  but  exceptions  to  both  these  general  rules 
will  be  met  with,  and  there  is  really  no  absolute  proof  of  the  infecting  nature  of  any 
given  sore  but  the  fact  of  infection  itself  {Ltcturtu  on  SyphUiSj  James  S.  Lane,  Londoo, 
1881,  p.  23). 
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still  further  prolonged  if  during  that  time  any  evidence  of  syphilis  ia 
seen. 

5.  At  the  end,  then,  of  from  two  to  three  years,  if  no  symptom  has 
been  seen  for  six  months  or  a  year,  treatment  may  be  stopped  and  the 
patient  kept  under  observation  for  a  year ;  and  if  during  that  time  no 
symptom  develops  he  may  consider  himself  as  in  all  probability  cured. 
Any  course  of  treatment  less  tliorough  than  this  should  be  set  down  as 
insufficient  to  afford  any  reasonable  presumption  of  further  immunity 
firom  the  disease. 

There  is  evidence  to  prove,  on  the  other  hand,  that  this  plan  of  treat- 
ment, rigidly  carried  out,  results  in  the  majority  of  cases  in  curing  the 
disease,  or  at  any  rate  in  putting  the  ])atient  in  sudi  condition  that  he 
may  with  safety  marry  and  may  expect  to  have  healthy  children. 

To  recapitulate :  Syphilis  after  a  certain  j^riod,  not  extending  much 
over  four  years  where  the  disease  is  allowed  to  run  its  own  course,  and 
probably  much  reduced  by  ti-eatnient,  ceases  to  be  a  contagious  disease ; 
and  at  about  the  same  time  or  some  time  after  loses,  in  the  majority  of 
cases,  its  capability  of  being  transmitted. 

As  there  are  probably  exceptions  to  the  rule  that  this  power  of  trans- 
mission disappears  spontiiueously  within  any  specified  time,  it  is  never 
safe  to  trust  altogether  to  the  unaided  efforts  of  nature,  but  a  vigorous 
and  sufficient  specific  treatment  must  be  employed. 

Given,  however,  the  la])se  of  a  sufficient  time — say  from  three  to  four 
years  as  a  miuimum — ^the  history  of  a  proper  and  continuous  plan  of 
treatment,  and  the  absence  for  a  year  or  more  of  any  specific  symptoms 
whatever,  and  the  risks  of  marriage  are  so  reduced  as  probably  to  war- 
rant a  careful  physician  in  permitting  it.^  And  conversely,  of  course — 
and  this  constitutes  the  reason  for  introducing  the  foregoing  matter  into  a 
paper  on  hereditary  syphilis — in  any  doubtml  case  where  such  a  history 
can  be  elicited,  and  where  all  these  precautions  have  been  observed,  it  is 
improbable  that  any  taint  of  syphilis  lias  been  transmitted. 

Beyond  this  in  positiveness  of  assertion  it  is  not  safe  to  go.  There 
may  be  exceptions  to  these  as  to  most  other  hygienic  or  therapeutic  rules, 
but  they  will  surely  be  of  excessive  rarity. 

'  Til  is  refers,  of  course,  to  an  ordinary  case  of  syphilis.  If  the  symptoms  Iiave  been 
nntisuaJly  grave,  if  the  dee|)er  tissues  or  the  viscera  liave  been  seriously  involved,  if 
oerebal  or  spinal  complications  have  occurred,  the  situation  is  of  course  much  more 
f^rare,  and  no  step  should  be  taken  without  the  most  thoughtful  deliberation.  The  work 
of  Foumier  already  alluded  to  (Sj/phili»  and  Marriage)  furnishes  an  admirable  guide 
under  tliese  circumstances. 

Mr.  Freilerick  Lowndes,  surgeon  to  the  Liverpool  Dock  Hospital  {Lancet,  July  8, 
1382).  says :  "  Each  case  nuist  be  judged  on  its  own  merits.  When  the  constitution  is  good, 
and  there  has  been  sufficient  specific  treatment,  marriage  may  be  permitted  within  a  much 
fthorter  period  than  M.  Foumier  suggests,  and  with  safety.  Syphilis  alone  and  syphilis 
cumbined  with  scrofula  are  two  very^ifTerent  foes  to  contend  with,  and  if  our  patient  be 
of  a  scrofulous  temperament  a  delay  even  longer  than  M.  FourniePs  may  be  desirable.'' 

He  quotes  Dr.  Thomas  Edward  Beatty  in  an  address  at  the  annual  meeting  of  the 
British  Medical  Association  at  Leeds  in  1869:  "Mercury  given  to  the  man  when  first 
diseased  would,  I  firmly  believe,  have  prevented  this  terrible  calamity — i.  e.  the  syphilitic 
infection  of  the  wife;  and  i  would  now  humbly  suggest  to  all  who  undertake  the  treat* 
ment  of  venereal  disease  tliat  if  they  have  a  certainty  that  their  patients  will  remain 
oelilnae  all  their  lives,  tliey  may  heal  up  their  sores  and  dispel  their  eruptions  and  sore 
tliniats  in  anv  manner  they  like,  but  that  they  have  no  right  to  expose  the  pure,  inno- 
cent, htgh-mliided  females  of  society  to  contamination  by  marrying  men  treated  without 
mercury." 
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Before  considering  the  methods  by  which  syphilis  can  reach  the  child 
from  one  or  the  other  of  its  pai'euts,  it  may  be  well  to  mention  the  modi's 
in  which  they  can  infect  each  other. 

The  father  can  derive  syphilis  from  the  mother  only  in  the  usual  way 
— i.  e,  by  contagion  through  a  breach  of  surface  permitting  of  the  direct 
absorption  of  the  poison,  the  development  of  the  disease  being  attended 
by  the  usual  phenomena — chancre,  lymphatic  enlargement,  skin  erup- 
tions, etc.  The  woman  may — and  in  the  vast  majority  of  cases  does — 
acquire  the  disease  from  tlie  husband  in  a  similar  manner.  But  there 
seems  to  be  good  reason  for  believing  that  she  may  also  become  infected 
through  the  medium  of  the  child,  who  receives  its  syphilis  directly  from 
the  father,  the  mother  up  to  the  time  of  conception  having  escaped  con- 
tagion. More  than  this,  it  appears  to  be  highly  probable^  that  no  womau 
ever  bears  a  syphilitic  child  and  remains  herself  absolutely  free  from  the 
disease. 

The  existence  of  this  form  of  infection — syphilis  by  conception — has 
been  vehemently  denied  by  many  authors* — by  some  on  the  theoreticsd 
grounds  that  as  the  essential  elements  or  carriers  of  the  syphilitic  virus 
have  been  shown  to  be  cells  or  protoplasmic  particles,  and  as,  after  con- 
ception, the  embryo  is  supplied  with  serum,  but  not  with  cells  of  any 
kind,  it  is  impossible  that  syphilis  can  be  conveyed  either  to  or  from  it;* 
by  others  on  reported  observations  of  numerous  cases  in  which  mothers 
who  have  been  delivered  of  syphilitic  children  have  shown  no  evidences 
of  the  disease. 

It  would  appear,  however,  that,  setting  aside  arguments  based  on  theo- 
retical considerations,  the  weight  of  clinical  evidence  is  altogether  in  favor 
of  the  frequent,  if  not  the  invariable,  contamination  of  the  mother 
through  the  medium  of  the  foetus.  No  physician  of  large  experience 
in  this  class  of  cases  can  fail  to  have  seen  some  in  which  the  husband, 
having  had  syphilis  and  having  married  after  an  insufficient  interval  or 
an  imperfect  course  of  treatment,  has  infected  his  wife  with  the  disease, 
although  at  the  time  no  discoverable  symptom  is  to  be  found  upon  his 
body — no  abrasion,  sore,  mucous  patch,  no  lesion  of  continuity  or  sus- 
picious point  of  any  description.  An  equally  careful  inspection  of  the 
woman  will  also  in  such  cases  be  attended  by  negative  results — no  initial 
lesion,  no  spot  of  induration,  no  adenopathy  being  at  all  discoverable — 
and  yet  she  will  be  found  with  unmistakable  evidences  of  constitutional 
syphilis.*  There  is  a  clue  to  all  such  cases  which  will  immediately 
resolve  the  difficulty.     In  every  instance,  providing  that  no  mistake  has 

*  The  strongest  argument  against  the  theory  that  every  woman  who  has  had  a  syphi- 
litic child  has  herself  been  infected  lies  in  the  existence  of  cases  like  the  following,  sev- 
eral of  which  have  been  observed :  The  wife  of  a  man  having  active  but  untreated  syph- 
ilis gives  birth  to  one  or  two  syphilitic  children,  she  herself  developing  no  symptoms. 
Later,  the  husband  is  placed  on  mercurial  treatment.  She  then  conceives  and  gives  birth 
to  a  healthy  child.  He  stops  treatment,  and  she  again  bears  a  syphilitic  child,  which  on 
his  resuming  his  mercurial  course  is  followed  by  another  healthv  infant.  Such  cases  cer- 
tainly indicate  that  the  syphilis  of  the  mother,  if  any  exists,  is  incapable  of  transmission 
to  the  child,  as  the  efTect  of  the  treatment  of  the  father  is  too  direct  and  unvarying  to 
admit  of  doubt. 

'  Kassowitz,  Von  Baerensprung,  Bidenkap,  and  others. 

*  Bumstead  and  Taylor,  op.  cit.,  p.  742. 

*  For  a  tvpical  case  see  Colics' s  Works,  New  Sydenham  Society,  London,  1881,  p.  253. 
From  that  ^ate  to  this  hundreds  of  such  cases  have  been  observed,  and  it  would  be  idle 
to  refer  to  them. 
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been  made  and  tliat  both  husband  and  wife  are  really  free — ^the  one  from 
any  contagious  lesion,  the  other  from  any  evidence  of  a  present  or  pre- 
vious primary  sore — it  will  be  found  that  pregnancy  has  occurred ;  that 
the  woman  has  either  been  delivered  of  a  syphilitic  cliild  or  has  had  an 
abortion  or  miscarriage  at  some  time  before  the  outbreak  of  the  symp- 
toms of  syphilis.  Although  I  am  firmly  convinced  that  this  is  a  state- 
ment of  facts  based  upon  careful  clinical  observation,  and  although  this 
view  has  received  the  unqualified  endorsement  of  no  less  an  authority 
than  Fournier/  it  is  yet  strongly  combated  by  many  excellent  authorities. 
They  say  in  reply  to  the  aboye  arguments  that  tlie  reported  cases  are  open 
to  just  criticism,  that  trifling  and  unnoticed  lesions  of  the  fathei>— chafes 
or  abrasions  almost  microscopic — suffice  to  transmit  it  on  his  part;  while 
as  an  explanation  of  the  supposed  absence  of  the  primary  lesion  in  the 
mother  tliey  plead  the  well-known  difficulty  of  discovering  it  in  women 
under  any  circumstances. 

Another  argument,  however,  which  seems  to  me  to  be  unanswerable 
lies  in  the  application  to  the  case  in  question  of  the  well-known  "  law  of 
CoUes/'  which  from  the  date  of  its  first  enunciation  by  its  distinguisheil 
expounder  in  1837  down  to  the  present  day  has  been  found  to  be  abso- 
lutely without  exception.  I  know  of  no  other  statement  in  reference  to 
disease  which  is  at  once  so  sweeping  and  comprehensive  in  its  bearings 
and  so  completely  substantiated  by  clinical  experience.  It  may  he  given 
in  his  own  woixis :  "  One  fact  well  deserving  our  attention  is  this :  that 
a  child  bom  of  a  mother  who  is  without  obvious  venereal  symptoms,  and 
which,  without  being  exposed  to  any  infection  subsequent  to  its  birth, 
shows  this  disease  when  a  few  weeks  old, — ^this  child  will  infect  the  most 
healthy  nurse,  whether  she  suckle  it  or  merely  handle  and  dress  it ;  and 
yet  this  child  is  never  known  to  infect  its  own  mother,  even  though  she 
suckle  it  while  it  has  venereal  ulcers  of  the  lips  and  tongue.^'  ^ 

As  to  the  absolute  and  unvarying  truth  of  this  law  there  is  no  excuse 
for  a  shadow  of  doubt.  To  quote  Mr.  Hutchinson :  "  It  has  received 
the  assent  of  every  authority  who  has  written  on  the  subject  since  it  was 
announced.  It  has  attracted  attention  both  at  home  and  abroad,  and  I 
am  not  aware  that  a  single  exception  to  it  has  been  recorded.*  We  have 
all  of  us  seen  chancres  on  the  nipples  of  wet-nurses.  They  are,  indeed, 
not  very  infrequent.  We  have,  however,  none  of  us  seen  such  on  those 
of  the  mothers  of  infected  children.  Let  us  remember  that  it  is  very 
unusual  to  put  a  syphilitic  infant  out  to  wet-nurse — a  thing  which  on 
prudent  physician  would  ever  permit — ^and  that,  probably,  for  one  so 
nursed  a  hundred  are  suckled  by  their  mothers,  and  we  can  appreciate 
the  weight  which  this  entire  absence  of  proof  that  mothers  ever  suffer 

^  (h.  cil.j  pp.  26-30.  He  confesses  to  complete  ignorance  as  to  the  precise  method  by 
which  this  contagion  takes  place,  whether  by  poisoning  of  the  fecundated  ovule  at  the 
moment  of  conception  (the  theory  of  Von  Baerensprung)  or  by  exchanges  of  the  utero- 
placental circulation,  and  regards  the  various  hypotheses  upon  these  points  as  without 
practical  value. 

'  The  Works  of  Abraham  Chiles,  edited  by  Kobert  McDonnell,  the  New  Sydenham  Soci- 
ety, London,  1881,  chap.  xiii.  p.  287. 

•The  cases  of  Cazenave  (1847),  Cocchi  (1858),  Muller  (1861),  Ranke  (1878),  Guibout 
(1879),  Scarenzio  (1880),  and  Zin^alte  (1882),  are  defective  in  important  particulars,  tlie 
first  two  so  much  so  as  to  render  them  valueless.  Ilanke's  case  is  oy  far  the  strongest  yet 
recorded,  but  lacks  fulness  and  rests  upon  his  unsupported  testimony.  (See  Hill  aud 
Cooper,  op,  cU.,  p.  o5,  and  Nouveau  Diet,  dt  Mid,  et  de  Chir,,  vol.  zzxiv.  p.  687.) 
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bears.  It  amounts,  I  think,  to  all  but  proof  that  they  are  absolutely 
insusceptible.^ 

There  can  be  but  one  rational  explanation  of  these  facts — viz.  tliat  the 
mothers  who  have  thus  acquired  an  immunity  have  done  so  by  first  ac- 
quiring the  disease.  It  may,  in  those  cases  where  no  secondary  symptoms 
appear,  be  in  a  modified  form,  due,  as  suggested  by  Mr.  Hutchinson,  to 
some  heteromorphism  or  alternation  of  generations  on  tlie  pai*t  of  a  spe- 
cific fungus,  or  to  the  excessively  small  quantity  of  the  poison  which  finds 
its  way  from  child  to  motlier,  or  to  some  other  obscure  cause  with  which 
we  need  not  now  concern  ourselves.  It  is,  at  any  rate,  no  more  myste- 
rious than  the  protective  influence  of  vaccine  in  small>pox,  and  when  one 
is  rationally  explained  doubtless  the  other  will  be  found  to  be  closely 
allied  in  its  mode  of  action.  The  fact  which  interests  us  at  present  is 
that  it  is  in  the  highest  degree  improbable  that  anything  but  some  form 
of  sypliilis  itself  could  afford  this  eutire  protection,  and  that  it  is  not  in 
the  least  unreasonable,  but,  on  the  contrary,  logical  and  consistent  with 
all  the  known  facts,  to  suppose  that  while  in  some  cases  no  observable 
symptoms  might  be  produced,  in  others  where  the  cause  was  the  same, 
but  more  active,  or  the  powers  of  resistance  less,  the  usual  constitutional 
phenomena  would  be  developed. 

We  may  conclude,  then,  tliat  the  husband  may  infect  his  wife — (IJ  In 
the  usual  manner  or  by  direct  contagion ;  (2)  through  the  medium  oi  the 
child,  or  at  any  rate  by  the  production  of  conception. 

The  theory  upheld  by  Von  Baerensprung,  that  the  syphilis  of  the 
mother  is  imparted  to  ner  at  the  moment  of  impregnation,  the  disease 
being  impressed  upon  the  fecundated  ovule,  does  not  materially  conflict 
with  the  above  views,  conception  being  in  either  case  the  essential  factor, 
but  in  the  latter  instance  the  intervention  of  the  foetus  itself  not  being 
necessary.  It  has  to  support  it  the  clinical  fact  that  in  those  cases  where 
syphilis  appears  during  pregnancy  the  outbreak  of  symptoms  occurs  at 
about  the  nintli  or  tenth  week  after  the  date  of  conception,  or  a  period 
which  closely  corresponds  to  that  of  the  apiDcarance  of  general  symptoms 
after  exposure  to  ordinary  contagion — ^allowing  about  three  weeks  for  the 
so-called  incubation  of  the  chancre  and  six  weeks  for  the  secondary  incu- 
bation.* 

*  Dr.  J.  N.  TTyde  suggests  {Arehive*  of  Dermotoiofjy,  April,  1878,  p.  103)  that  "the  full 
weight  of  Colles's  law  is  to  he  estimated  in  connection  with  the  question  whether  the 
cliild  whose  hereditary  syphilis  is  derived  from  the  mother  exclusively  is  capahle  of 
infecting  its  healthy  fattier;  and  if  no  instance  of  this  latter  can  Ite  adduced  a  higher  law 
becomes  defined — viz.  that  the  child  wliose  hereditary  sypliillsr  is  transmitted  by  one 
parent  only  is  incapable  of  infecting  either."  He  explains  tliia  liypothetical  immunity, 
in  which  he  seems  to  believe,  by  saying  that  "  it  is  probably  due  to  the  fact  that  the 
syphilis-bearing  cell-element  cannot  readily  be  iniplante<l  upon  the  soil  from  which  it 
sprang — a  fact  illustrated  by  the  in  fecundity  of  consanguineous  marriages  and  the  non- 
auto-inoculability  in  general  of  the  primary  lesion  of  8yj»hilLs."  When,  liowever,  we 
exclude  the  large  number  of  cases  in  which  the  father  is  already  syrihilitic  and  remem- 
ber that  in  the  others  the  contact  between  him  and  the  child  is  slight,  infreciuent,  and 
fleeting — being  usually  limited  to  an  occasional  ki.ss  or  caress — it  does  not  seem  strange 
that  no  instances  of  such  infection  have  UM?n  rejtorted ;  nor  does  the  fact  seem  at  all 
worthy  of  being  made  the  foundation  of  a  general  law. 

'  This  has  been  shown  not  only  by  Von  liuerentiprung  {Die  Hereditare  Syphilia),  but  also 
bv  Diday,  whose  observations  were  intended  to  prove  the  possibility  of  syphilis  being  d^ 
rived  from  the  child  by  the  mother — "choc  en  retour."  In  24  cases  the  period  at  wnieh 
the  first  eruption  appeared  in  the  mother  averaged  sixty-five  days  after  conception;  only 
(»nce  did  the  first  signs  appear  after  the  fourth  month  of  pregnancy. 
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It  may  qIho  be  said  to  be  rendered  probable  by  the  following  line  of 
argument : 

Colles's  law,  which  is  without  exception,  demonstrates  that  every  woman 
who  has  had  a  syphilitic  child  has  been  herself  infected,  even  if  she  has 
had  no  observable  symptoms ;  ^ 

Cases  are  recorded,  however,  in  which  a  woman  having  given  birth  to  one 
or  more  S3rphilitic  children,  and  therefore  herself  syphilitic,  bears  healthy 
ones  in  consequence  of  specific  treatment  administered  to  the  father  before 
and  during  the  period  of  conception,  she  remaining  untreated  ;* 

The  determining  cause,  therefore,  of  the  syphilis  of  the  child  is  not 
the  syphilis  of  the  mother,  but  the  condition  of  the  fecundating  germ  of 
the  father ;  and,  as  a  corollary. 

The  determining  cause  of  the  syphilis  of  mothers  in  whom  the  disease 
follows  conception  is  not  by  infection  from  the  foetus  through  tlie  utero- 
placental circulation*  or  otherwise,  but  is  the  diseased  male  procreative 
cell  wliich  becomes  blended  with  the  female  ovule.* 

If  the  premises  are  admitted  the  conclusions  seem  irresistibly  to  follow. 

There  is  no  proof  whatever  that  the  semen  of  a  syphilitic  man  is  con- 
tagious or  can  transmit  the  disease  in  any  but  the  way  above  discussed. 
On  the  contrary,  it  has  been  shown  experimentally*  that  it  is  entirely 
innocuous  and  non-inoculable. 

All  other  theories  as  to  methods  of  contagion  are  so  entirely  hypo- 
thetical and  unsup2)orted  by  trustworthy  evidence  that  we  can  afford  to 
disregard  them. 

We  naay  now  consider  the  ways  by  which  syphilis  reaches  the  child^ 
and  they  may  be  broadly  classified  into — 

1.  Bj  descent  from  the  father. 

2.  By  descent  from  the  mother. 

3.  By  direct  infection. 

As  a  matter  of  course,  the  influence  of  the  father  upon  the  child,  so 
^r  as  T^rds  heredity,  ceases  at  the  moment  of  conception ;  or,  to  be 
niore  exact,  no  subsequent  condition  of  the  male  parent,  no  development 
or  acquirement  of  disease,  can  exert  any  further  effect.  That  the  existence 
of  active  syphilis  in  the  father  may  result  in  the  transmission  of  the  mal- 
ady to  the  child  can  hardly  be  doubted.     To  be  sure,  there  are  numerous 

^  It  is  obyiously  no  explanation  of  the  law  of  CoUes  to  say  that  "  it  would  seem  to  indi- 
cate that  the  escape  of  the  mother  is  due  to  some  occult,  undiscemible  change  in  her  sys- 
tem" (Bumstcad  and  Taylor,  op.  ci<.,  p.  745). 

'  See  foot-note,  p.  262. 

'  On  account  of  the  absence  of  cellular  elements  in  the  fluid  interchimged. 

*Aii  elaborate  paper  by  Fraenkel  (Arrhiv  Jilr  Oynaekotorjiey  1873,  V(3.  v.  p.  1),  based 
<>n  twenty-one  csunes  of  child  hi  rtli,  was  written  to  prove  hv  the  condition  of  the  placenta 
tHat  direct  infection  of  the  child  by  the  father  was  possible  without  the  ])articipation  of 
the  moilier,  and  that  when  the  latter  became  infecteti  it  was  through  the  medium  of  the 
child  [ehnc  en  reiour).  In  fourteen  of  his  cases  the  specific  change  in  the  ])l:icenta  began 
in  the  fcetal  portion  or  aflected  it  exclusively.  These  cases,  however,  as  analyzed  by  Hill 
*nd  Cooper  (op.  ci<.,  p.  57),  are  altogetlier  defective  in  important  particulars.  Of  course 
tosttKtain  his  theory  there  should  be  indubitable  evidence  that  the  fathers  were  Ryphilitic, 
>nd  ihat  the  mothers  were  not  so.  So  far  fnim  this  Iwiiig  the  case,  but  one  of  the  fathers 
»as  known  to  be  syphilitic,  while  two  of  the  mothers  hjul  evidences  of  constitutional  syph- 
ilis at  the  date  of  childbirth,  and  nine  others  had  markedly  suspicious  histories.  The 
Ibiionsof  the  placenta  wliich  are  thought  to  be  syphilitic  consist  in  the  development  of 
{Qpular  or  gummatrms  growths  which  give  rise  secondarily  to  inflammatory  troubles  affect 
uiR  cither  the  placenta  itself  or  the  placenta  and  the  uteriue  mucous  membrane. 

*  Mireur,  Anmdes  de  Derm,  el  Syph,,  1876,  p.  77. 
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examples  of  cases  where  both  wife  and  child  have  escaped  though  tie 
husbaud  showed  at  the  time  of  conception  very  active  secondary  lesions. 
These,  however,  are  exceptions,  and  do  not  in  the  least  invalidate  the  rule 
that  it  is  ix)ssible  for  a  iather  to  hand  the  disease  ^ir^ctly  to  his  child. 
There  is  no  other  possible  interpretation  of  the  cases  already  alluded  to 
in  which  successive  pregnancies  in  the  same  woman  alternately  resulted  iu 
healthy  or  in  syphilitic  children  according  as  the  father  was  or  was  not 
kept  under  specific  treatment.  Other  arguments  might  be  advanced,  but 
that  seems  to  me  conclusive. 

The  relative  eflFect  of  paternal  as  compared  with  maternal  influence 
may  be  considered  after  we  have  described  the  latter. 

Descent  from  the  mother  may  occur  theoretically  in  consequence  of — 

1.  Infection  of  the  mother  previous  to  conception. 

2.  Infection  of  the  mother  at  the  moment  of  conception. 

3.  Infection  of  the  mother  during  the  period  of  utero-gestation. 

As  to  the  first  of  these  method?  of  transmitting  the  disease  there  is 
little  if  any  difference  of  opinion.  Even  those  who  claim  the  most  fur 
paternal  influence^  include  among  the  conditions  which  may  give  rise  to 
syphilis  in  the  child  disease  of  the  ovule,  and  it  may  be  stated  as  incon- 
trovertible that  recent  or  active  s\T>hilis  in  the  mother  at  the  time  of  con- 
ception will  almost  certainly  be  followed  by  syphilis  in  the  child.  As  a 
rule,  women  who  liave  lx)rue  syphilitic  children,  even  when  they  do  not 
give  unmistakable  evidence  of  the  disease,  fail  in  health,  become  ansBmie, 
and  often  develop  glandular  or  osseous  swellings  which,  according  to 
Zeissl,*  are  only  relieved  by  antisyphilitic  treatment.  The  bearing  of 
Ck)lles's  law  upon  the  alleged  immunity  in  many  instances  of  the  mothers 
of  syphilitic  children  has  already  been  shown  (p.  264);  and  there  is  other 
evidence,  not  perhaps  so  conclusive,  but  strongly  corroborative,  of  the 
same  view — viz.  that  their  escape  is  only  apparent,  and  that  syphilis, 
either  latent  or  active,  always  affects  such  mothers.*  There  can  be  no 
manner  of  doubt  that  in  every  instance  at  or  about  the  time  of  childbirth 
there  are  not  to  be  found  pathognomonic  lesions  of  syphilis,  nor  do  such 
lesions  always  make  their  appearance  in  cases  where  the  period  of  obser- 
vation is  a  short  one;  but  it  is  claimed  with  much  show  of  tnith  that 
prolonged  and  patient  inspection  of  such  patients  will  in  time  result  in 
the  discovery  of  some  symptom  which  betrays  the  presence  of  the  disease. 

The  cases  in  which  treatment  of  the  father  has  resulted  in  healthy 
children,  whereas  without  treatment  he  procreated  only  syphilitic  chil- 
dren, the  mother  being  without  either  symptom  or  treatment,  have  beeu 
urged  as  evidence  of  the  direct  descent  of  syphilis  from  the  father  to  the 
child  without  the  intervention  or  participation  of  the  mother.     Doubt 

^  Bumgtead  and  Taylor,  op.  cit,,  p.  745.  Hutchinson  in  Reynolds's  Sipttem  of  Medicine^ 
Am.  ed.,  vol.  i.  p.  431 :  **  In  a  large  pro}K)rtion  of  the  cases  met  with  in  practice  the  taint 
is  derived  from  the  father  only."  (On  this  point  see  foot-note  to  p.  270.)  If  there  were 
any  doubt  as  to  the  fact  that  syphilis  iu  the  mother  only  may  be  transmitted  to  the  child, 
it  would  be  removed  by  the  cases  of  Bardicet  and  others  mentioned  in  No^w.  Diet,  de  M^L 
et  Chir.y  vol.  xxxiv.  p.  688.  In  these  cases  nurses  who  had  contracted  the  disease  from 
their  sucklings  subsequently  became  pregnant  (without  having  infected  their  husbaads) 
and  gave  birth  to  syphilitic  children. 

*  Jahrbuch,  vol.  ii.  p.  303,  1872. 

•  Zeissl,  Sigmund,  Oewre,  Flindt,  Woodman,  and  others  are  quoted  by  Hill  and  Cooper 
to  this  eflix?t.  Woodman,  for  other  purposes,  gave  the  histories  of  200  cases  of  infantile 
syphilis.     In  all  of  these  the  mothera  had  suffered  from  typical  secondary  lebions. 
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iias  been  thrown  upon  them  by  those  who  uphold  the  contrary  view;* 
but  after  looking  into  them  carefully  I  am  constrained  to  admit  that 
6ome  of  them,  notably  those  of  Kassowitz*  and  R.  W.  Taylor,*  are  con- 
vmciug  of  the  facts — (1)  that  treatment  of  the  father  controlled  the  con- 
dition of  the  child,  and  (2)  that  there  was  no  evidence  that  the  mother 
tad  syphilis.  But  we  have  seen  that  the  only  proof  of  the  universal 
infection  of  mothers  of  syphilitic  children  is  the  law  of  Colles,  and  that 
in  many  cases  the  disease  is  for  a  long  time  latent  or  unrecognizable. 
Let  OS  admit  that  this  was  the  condition  in  the  cases  in  question ;  it  does 
^ot  at  all  follow,  necessarily,  that  because  the  mother  has  latent  or  hidden 
'^vphilis  she  must  infect  her  child.  Every  case  even  of  active  syphilis  in 
the  parents  is  not  handed  down  to  the  children,  a  certain  proportion  of 
whom  esoape  even  when  botli  parents  are  in  the  height  of  the  secondary 
stage  at  the  time  of  concej)tion.*  But  the  activity  of  the  disease  in  the 
children,  and  even  more  the  likelihood  of  its  reaching  them,  are  in  direct 
proportion  to  its  activity  in  the  mrenta.*  A  mother,  therefoi'e,  who 
^der  the  influence  of  active  syphilis  in  her  husband  has  given  birth  to 
two  or  three  syphilitic  children,  and  has  herself  shown  no  symptoms  of 
the  disease,  may  nevertheless  have  it  in  the  latent  form  and  have  no 
strong  tendency  to  transmit  it.  Consequently,  treatment  of  the  father 
will  I'esult  in  the  procreation  of  healthy  children,  because  it  removes  the 
active  and  efficient  cause  of  their  infection.  To  take  any  other  view  of 
these  cases  is  to  assume  that  every  syphilitic  parent  must  hand  down  the 
disease  to  the  children — an  assumption  which  is  not  in  consonance  with 
numerouii  well-attested  clinical  facts. 

Leaving  this  interesting  question,  however,  we  may  consider  the  other 
methods  by  which  syphilis  descends  from  the  mother  to  the  child,  having 
s^n  already  that  it  is  beyond  douL)t  that  it  may  be  handed  down  by  dis- 
use of  the  ovule  due  to  syphilis  acquired  previous  to  conception,  and  hav- 
ing seen  that  there  is  a  high  degree  of  probability  that  the  mother  herself 
rarely,  if  ever,  escapes  the  disease.  The  second  method,  or  that  in  which 
the  mother  becomes  syphilitic  at  the  moment  of  conception,  has  already 
D^n  sufficiently  discussed.  It  is  really,  strictly  speaking,  an  example 
of  paternal  heredity,  as  the  resulting  germ  is  syphilitic — not  because  the 
ovule  of  the  mother  was  infected,  but  on  account  of  the  disease  of  the 
spermatozoid  of  the  father. 

,  There  remains  for  consideration  the  influence  upon  the  child  of  a  syph- 
wis  acquired  by  the  mother  during  some  i>eriod  of  utero-gestation.  That 
under  these  circumstances  the  child  can  become  infected  nas  been  and  is 
^1  absolutely  denied  by  some  very  respectable  authorities.*    All  that  is 

Hill  and  Cooper,  op.  eit,,  pp.  52,  53. 

'"Die  Vererbung  der  Syphilis,"  Stinchei^s  Med.  Jahrb.,  1875,  p.  391. 
^  Archim  of  Clinical  Surgery,  New  York,  Sept.,  1876. 

Foamier,  op.  eii.,  pp.  35-37.  '  Hutchinson,  op.  eii.,  p.  431. 

Bumstead  and  Taylor,  op.  ciL^  pp.  742,  744.  Tliey  base  their  deninl,  first,  on  the 
pQjuological  fact  (?)  that  no  interchange  of  cellular  elements  between  mother  and  father 
*  powible,  and  next  on  the  absence  of  satisfactory  evidence  of  the  occurrence  of  infection 
uiirlng  pregnancy.  Zeissl's  case  seems  sufficient  answer  to  the  last  assertion,  and  there  is 
Jtong  evidence  that  the  first  is  without  good  foundation.  "  The  placenta  is  penetrated 
°7  the  Tims,  and  does  not  play  the  pan  of  a  filter  for  the  elementary  particles  of  matter 
*hid],  80  Cjlt  as  we  know,  represent  the  true  active  contagion  of  the  disease.  In  tiie 
'wnce  of  direct  experimentn,  which  it  would  be  almost  impossible  to  institute,  we  niuy 
>r^e  from  the  facts  known  to  exist  in  certain  acute  infectious  diseases  in  which  there  are 
renr  interesting  points  of  resemblance. 
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necessary  for  proof  of  its  oceurreuoe  is,  however,  (1)  freedom  of  both 
parents  from  syphilis  at  the  time  of  conception,  or,  in  other  words,  syph- 
ilis must  have  been  acquired  by  both — not  alone  by  the  mother — after 
the  beginning  of  pregnancy;  (2)  that  the  syphilis  of  the  child  be 
unmistakably  pre-natal— that  is,  not  acquired  by  some  accident  during 
or  after  birth. 

The  following  case,^  rcix)rted  by  a  most  accurate  observer,  seems  to 
,  combine  botli  these  requisites.  Zeissl  the  younger  reports  that  O.  X., 
tliirty-six  years  old,  never  having  had  syphilis,  left  his  wife,  to  whom  he 
had  been  married  two  yeai's,  to  go  a  journey  on  July  15,  1877.  The 
wife  was  tlien  in  the  second  mouth  of  her  first  pregnancy.  On  July 
24th  O.  X.  had  extra-marital  intercourse.  About  twenty-one  days  after 
this  coitus  he  observed  a  small  lump  on  the  inner  surface  of  the  foreskin, 
and  on  Aug.  22d  he  consulted  Zeissl  tlie  elder.  On  Sept.  23d  a  maculo- 
papular  eru]>tion  of  the  skin  with  erytliema  faucium  appeared.  Under 
treatment  these  symptoms  completely  disappeared.  On  Oct.  29th  he 
went  home  to  fetch  his  wife  to  Vienna  for  her  lying-in,  and  had  inter- 
course with  her  soon  after  his  return,  notwithstanding  Zeisf^^rs  strict  pro- 
hibition. At  the  beginning  of  December  a  hard  sore  developed  on  the 
left  nympha  of  tlie  wife,  who  was  tlien  in  the  seventh  calendar  month 
of  her  j)regnancy.  At  the  end  of  December  a  maculo-papiilar  eruption 
spread  over  the  body  and  was  treated  with  mercury.  On  Feb.  14,  1878, 
a  well-grown  and  apparently  healthy  female  child  was  born  at  full  term. 
When  eleven  days  old*  a  pustulo-scaly  eruption  came  out  on  the  child's 
soles  and  toes,  and  soon  afterward  a  maculo-papular  eruption  over  the 
body  generally.  A  few  days  later  the  child  died.  No  post-mortem 
examination  was  permitted.  In  July,  1878,  the  wife  had  iritis,  and 
after  that  gummata  on  the  leg.  She  miscarried  in  July,  1878,  at  the 
third  month,  and  again  in  February,  1879,  at  the  second  month. 

There  seems  to  be  no  reasonable  escape,  after  reading  this  carefully, 
from  the  conclusion  that  in  some  manner  the  poison  of  syi)hilis  found  its 
way  from  the  mother  to  the  child.  The  old  idea  that  the  latter  was 
directly  infected  in  utero  from  the  semen  of  the  father  is  altogether  with- 
out foundation.  Other  cases  equally  satisfactory  and  complete  have  been 
reported,  and,  unless  the  intelligence  or  the  truthfulness  of  the  observers 
l)e  impugned,  establish  without  doubt  the  possibility  of  infection  during 
utero-gestation. 

In  the  above  case  the  contagion  of  the  mother  occurred  in  the  seventh 

"  It  has  been  known  for  a  long  time  lliat  small-pox  occurring  in  the  mother  mar  be 
tntnsmitted  to  the  product  of  conception  enclosed  in  the  uterus,  and  it  is  supposed  that 
tiie  virulent  particles  traverse  tlie  walls  of  the  maternal  vessels  in  order  to  |»enetrate  the 
circulating  apparatus  of  the  foetus.     But  what  is  only  a  suftposition  in  the  (*nite  of  small- 
pox seems  to  have  lieen  actually  demonstrated  in  symptomatic  charbon  (Arloing,  Cor- 
nevin,  and  Thomas),  hacteridian  charbon,  and  recurrent  fever,  in  which  the  poisonous 
element  is  easily  recognized.     The  recent  experiences  of  Strauss  and  Chamberland  (1S82) 
have  shown  that  the  foetus  participates  in  the  ^Mnfection  charbonneux '^  of  the  mother. 
Albrecht  has  shown  (1880)  the  presence  of  numerous  spirochoetie  in  the  blood  of  the 
lieart  of  a  child  bom  at  seven  months  of  a  woman  with  a  second  attack  of  relapsing 
fever.     It  may  be  supposed,  therefore,  though  not  demonstrated,  that  the  transmiKsiox) 
of  syphilis  takes  ]>lace  by  the  same  method  as  that  of  relapsing  typhus  or  of  charbon  *' 
(Nouveau  Diet,  df  MM,  et  fie  Chir.,  pp.  682,  G83). 

*  Quoted  by  Hill  and  Cooper,  op.  cit.^  p.  60. 

'  Of  course  much  too  early  for  constitutional  symptoms  if  the  disease  had  been  acquired 
during  or  after  birth. 
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month  of  pregnancy ;  and  this,  I  believe,  is  as  late  as  it  has  ever  been 
knouTi  to  be  communicated  to  the  child.  The  exact  date  at  which  it 
becomes  im])ossible  so  to  transmit  it  is  unknown,  but  as  a  general  rule  it 
may  be  said  that  the  earlier  a  mother  is  infected  during  gestation  the  less, 
likely  is  it  that  the  child  will  escape.  Treatment  of  the  mother — as  of 
the  fatJier  in  cases  where  he  is  at  fault — very  greatly  modifies  the  whole 
problem  and  adds  immensely  to  the  chances  that  the  child  will  not  be 
infected. 

Direct  infection  of  the  child  during  birth  could  not  properly  come 
under  the  head  of  hereditary  syphilis.  There  is  no  jx^ssibie  reason  why, 
when  the  mother  has  contagious  lesions  of  the  genitals,  acquired  too  late 
to  infect  the  child  in  utero,  this  should  not  occur,  but  as  a  matter  of  fact 
no  such  case  has  ever  been  recorded.  One  explanation  of  this  circum- 
stance may  be  found  in  the  protective  covering  of  vernix  and  mucus 
which  coats  the  infant's  body  and  lessens  greatly  the  risk  of  absorption. 
This  hardly  accounts  satisfactorily,  however,  for  the  entire  absence  of 
such  cases  from  medical  literature,  and  it  is  fair  to  suppose  that  in  all 
but  those  cases  in  which  the  primary  sore  is  acquirea  during  the  last 
month  of  gestation — which  for  obvious  reasons  are  excessively  rare — the 
infant  acquires  some  immunity  which  protects  it  from  its  motlier,  and  is 
similar  to  that  which,  under  Colles's  law,  operates  in  her  favor.  In 
other  words,  even  though  apparently  free  from  syphilis  at  birth — a  not 
UDcomnaon  event,  as  we  shall  see — it  has  a  latent  or  modified  syphilis 
which  "protects  it  from  contagion. 

We  may  now  briefly  restate  the  conclusions  at  which  we  have  thus  far 
arrived : 

1.  After  a  certain  interval,  not  less  than  four  years,  and  after  thorough 
specific  treatment,  a  person  who  has  contracted  a  syphilis  not  especially 
severe  or  malignant  in  its  type  may  be  permitted  to  marry.  The  assent 
to  marriage  will  then  be  based  on  a  belief  in  the  curability  of  syphilis 
or  the  cessation  of  its  contagiousness,  its  inoculability,  and,  in  the  vast 
majority  of  cases,  its  transmissive  power  at  the  end  of  the  secondary 
stage. 

2.  It  may  be  inherited  from  either  parent  or  from  both,  and  the  prob- 
^bihty  that  this  will  occur  increases  in  a  direct  ratio  with  the  nearness 
of  the  time  of  conception  to  the  date  of  their  infection  with  the  disease. 
The  severity  of  the  inherited  disease  in  the  child  increases  in  the  same 
proportion. 

3.  It  is  undoubted  that,  the  father  being  healthy  and  the  mother 
syphilitic,  the  child  may,  and  in  all  probability  will,  have  the  disease.* 

^  Dr.  Stnrgis,  wbo  dbbelievefl  altogether  in  the  possibilitj  of  paternal  heredity,  con- 
dtideg,  alter  examining  the  subject  carefully,  that  (1)  a  mother  begets  non-syphilitic 
children  as  long  tm  she  is  not  infected,  even  though  the  father  is  syphilitic;  and  (2)  the 
foment  she  is  diseased  the  children  are  inevitably  so  (Paper  on  "The  Etiology  of 
Hereditary  Syphilis,"  New  York  Medical  Journal,  July,  1871).  This  doctrine  waa  pre- 
▼loualy  supported  by  M.  Cullerier,  whose  views  gave  rise  to  the  remarks  of  M.  Voillemier 
(qaotid  by  Foumier)  that  if  they  were  accepted  "  the  father  would  be  only  the  accidental 
^^ccasion  of  a  child ;  one  would  fee,  in  reality,  the  child  of  his  mother  only."  Cnllerier^s 
2^  are  invalidated  by  the  fact  that  the  syphilitic  fathers  who  had  healthy  children  liad 
oeeti  subjected  to  mercurial  treatment  (Mim,  de  la  Sociite  de  Chirurgie,  Paris,  1854,  quoted 
«T  Ttylor  in  Archives  of  CUn.  Surg.^  vol.  i.  p.  83).  The  theory  is  a  very  old  one.  Vas- 
^  has  sustained  this  idea  as  lone  ago  as  the  end  of  the  last  century.  Kostum  (1804), 
*jwi  after  him  Hufeland,  were  of  the  same  opinion.  Cullerier  (1857)  wrote:  " In  order 
^t  a  child  acquire  syphilis  hereditarily  it  is  necessary  that  the  mother  is  or  has  been 
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4.  It  IS  probable,  but  less  so,^  that,  the  mother  being  healthy  and  the 
father  syphilitic,  the  child  will  be  infected. 

5.  It  is  highly  probable,  though  it  can  hardly  be  considered  as  proven, 
that  in  all  cases  where  a  child  becomes  syphilitic  through  paternal  influ- 
ence the  mother  is  also  the  subject  of  syphilis,  which  may,  however,  assume 
a  latent  form,  the  only  evidence  of  its  presence  in  a  few  cases  being  the 
protection  which  it  affords  against  contagion  through  the  medium  of  the 
child. 

6.  Syphilis  may  be  transmitted  from  mother  to  child  even  when  it  is 
acquired  by  the  former  as  late  as  the  seventh  month  of  utero-gestation. 

Since  writing  the  above  the  thirty-fourth  volume  of  the  Nouveau  Dic- 
tionnaire  de  Medecine  d  de  Chirurgie  has  been  published.  In  the  article 
on  syphilis  seventeen  pages  are  devoted  to  the  question  of  heredity,  which 
is  reviewed  in  a  most  thorough  manner  and  finally  summed  up  as  fol- 
lows (p.  698) : 

"The  most  definite  views  which  we  possess  on  the  subject  of  the 
hereditary  transmission  of  syphilis  may  be  thus  expressed : 

"  Children  may  be  infected  by  heredity,  not  only  when  the  two  parents 
are  syphilitic,  but  also  when  only  one,  either  the  father  or  mother,  is  dis- 
eased at  the  time  of  conception. 

"  When  both  parents  are  diseased  at  that  time  there  is  more  certainty 
that  the  child  will  be  infected,  and  infected  gravely,  than  if  only  one  of 
them  has  the  pox. 

"  The  hereditary  disease  is  not  always  fatal,  even  when  both  progenitors 
have  actual  specific  symptoms.  The  more  recent  the  disease  of  the  parents 
the  greater  the  chances  of  their  transmitting  the  disease  and  of  its  assuming 

syphilitic."  Notta,  Follin,  Charrier,  Mirenr  (1867),  and  Langlebert  (1873)  snpport  this 
theory  more  or  less  earnestly.  Oewre  wrote  (1873) :  "  Paternal  influence  is  nil  as  regards 
hereditary  syphilis."  Is8eft*(1879)  wrote:  "Where  a  man  suflcrs  or  has  suffered  from 
syphilis  he  cannot  transmit  the  disease  to  his  descendants  without  infecting  his  wife;  that 
is  to  say,  in  fewer  words,  there  is  no  infection  from  the  father."  Sigmund  says :  "  The 
heredity  of  syphilis  is  derived  in  its  last  analysis  from  the  mother"  {Nouveau  IHcL  de 
Me(1.  etCiiir.y  vol.  xxxiv.  p.  689 j. 

*  This  refers  simply  to  the  comparative  probability  of  infection,  and  does  not  conflict 
with  the  statistical  fact  exnressed  by  Hutchinson  (Reynolds's  System  of  Medicine,  vol.  i. 
p.  431)  in  his  words:  "In  the  large  proportion  of  cases  met  with  in  practice  the  taint  is 
derived  from  the  father  only."  This  numerical  predominance  of  paternal  influence  is 
very  readily  explained.  There  are  many  more  syphilitic  men  than  syphilitic  women, 
and  especially  among  the  couples  who  contract  fertile  marriages  the  number  of  women 
who  are  infected  before  becoming  mothers  is  inconsiderable.  On  the  other  hand,  it  fre- 
quently happens  that  men  who  have  had  syphilis,  but  have  been  without  symptoms  for  a 
longer  or  snorter  interval,  marry  and  transmit  to  a  series  of  children  a  disease  which  has 
ceased  to  be  directly  contagious  to  tlieir  wives,  the  transmissive  power  continuing  after 
the  possibility  of  ordinary  contagion  has  disappeared.  As  in  the  majority  of  such  women 
the  disease  is  latent,  and  may  be  only  displayed  in  their  immunity  from  infection,  it 
becomes  evident  that,  historv  and  symptoms  both  being  wanting  on  their  part,  the  condi- 
tions justify  the  assertion  of  Mr.  Hutciunson.  (See  Nouveau  Diet,  de  Medecine  ei  Chirurgiey 
p.  684.) 

That  assertion  (quoted  above)  has,  however,  been  thought  by  several  writers  to  indicate 
his  belief  in  the  escape  of  the  mother.  That  I  have  not  misinterpreted  him  is  evident 
from  the  following  extract  from  an  article  on  "  The  Traiwrnission  of  Syphilis,"  written 
by  him  (BriL  and  For.  Med.-Chir.  Rev.,  Oct.,  1877) :  "I  take  it  for  granted  (although  1 
know  that  there  are  still  some  who  doubt)  that  it  is  possible  for  a  father  to  transmit  the 
taint,  the  mother  being  at  the  time  of  conception  wholly  free.  I  believe,  indeed,  that  in 
practice  this  is  bjr  far  the  most  common  way  in  which  syphilis  is  transmitted.  Whether 
in  these  cases  it  is  correct  to  speak  of  the  inheritance  bein^  paternal  only  is,  as  we  h:ive 
just  seen,  another  matter,  since  it  is  possible  that  in  every  instance  the  mother  derives^  an 
infection  from  the  father,  and  may  thus  in  turn  influence  it." 
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a  serious  form.     There  is  no  proof  that  iiili 
iflieo  derived  from  the  fatlier  than  nhon  co 

"It  is  akj^tber  exceptioual  for  the  motl 
wneeption,  not  to  participate  in  the  diseaa 
tlie  child.  If  she  escapes  direct  contagion 
case  of  the  father  is  active — siie  undergo 
coutact  with  tlie  contaminated  foetus. 

"Syphilis  by  conception,  which  is  thus 
to  tlie  mother,  may  present  the  u.siial  cha 
acquired  disease;  frequently,  also,  it  is  lat 
the  exiMtenne  of  immunity  from  further  i 
mother.  It  may  finally  manifest  itself 
systemic  troubles  without  specific  characte 

"The  power  of  transmitting  syphilis  I 
nwtisly  as  the  disease  of  the  parent  l>ecor 
treatment  is  no  less  certain  than  that  of  tin 
are  at  the  moment  of  conception  free  fron 
be  ialected  if  the  mother  acquire  the  discasi 

Sjphilis  of  the  placenta  is  of  especial 
abortions  and  stillbirths  so  frcqncnt  in  a 
[aper  of  Fraenkel  upon  this  subject  ^see  fo< 
vras  known  about  it.  He  deseribos'  tlie  mai 
of  increasecl  size  and  weight  of  the  placentj 
the  placental  tis-sue,  the  presence  of  old  and 
in  all  stages,  opacity  and  thickening  of  tlie 
ammion  and  chorion,  which  are  in  places  at 
swpicallv-,  it  was  found  that  the  placenta 
"iicleateii  cells,  which  were  especially  ab 
villous  spaces  along  the  axis  where  the  vei 
The  ends  of  the  villi  were  enlarged  with  k 

Fraenkel's  explanation  of  these  changes  i 

enceof  ajnhilis*  cell-proliferation  lupins  in 

only  sparingly  supplied  with  cells.     These 

of  the  cells  of  the  connective-tissue  stroma 

proceeds  to  such  an  extent  that  it  leads  t 

luterfering  with  the  circulation,  and  final! 

^"Thia  fomi  of  HvphiliB  shoirs  Itself  in  tlie  roothc 

"IsL  Rt  ihe  usuiil  signs  of  sviihiliB  liy  conUgion 

■"f*.  •ppearing  atwut  the  sixty-flftli  day  after  cnncep 

"'id.  Appearing  ut  it  later  diile  as  Becondary  or  i 

^d  mervly  by  a  little  dbtiirlwnce  of  the  general  li 

r>l»QK  of  hair,  etc,  but  nothing  tnily  specific 

,   3d.  Sliowing  itself  aome  years  .tllerward  in  a  lert 

ti<ea  no  indication  of  its  eiiBience  wve  only  in  tli 

^»a  from  the  child"  (Atuwou  Diet,  dt  Mid.  a  0 

T  condense  here  from  the  translation  nf  Fraenkel 
M^thip.  ii»ii.  of  Bumatesd  and  Taylor's  eirallent  i 

I'nenket  look  as  bis  criterion  of  syphilis  the  prese 
t?  Wenner  (lee  p.  286). 

"llenDigwaslhe  first  who  called  attention  to  the 
">,'oe  TesBeia.    The  obliteration  or  rorapreaaion  of  ni 


"iih  the  1 


interchange  of  gases  belvi 


Jwenerjiion  of  the  villi  and,  if  the  p 
°rpl>iliB,"  ZimtKn'e  Oi/eli'pirdia,  voV 
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cular  spaces  into  which  the  villi  dip  become  filled  up  and  narrowed,  and 
often  disappear.  In  this  way,  and  also  by  reason  of  the  thickening  of 
the  epithelium,  the  interchange  between  the  maternal  and  foetal  blood  is 
interfered  with,  and  at  last  is  prevented. 

If  this  process  is  spread  over  the  whole  placenta,  the  fcetus  perishes 
before  it  is  complete.  If  it  is  limited  to  circumscribed  areas,  it  may 
continue  to  live  for  a  shorter  or  longer  period. 

These  observations  require  to  be  repeated  and  confirmed,  but  they  have 
served  to  open  up  a  most  interesting  branch  of  syphilitic  pathology. 

Syphilis  in  the  parents  will  manifest  itself  in  the  children  in  one  of 
several  ways, 'which  are  determined  chiefly  by  two  factors — viz.  first,  the 
length  of  the  interval  between  the  infection  of  the  parent  and  the  date  of 
conception ;  and,  second,  the  thoroughness  of  the  treatment  of  the  parents 
during  that  interval.  To  these  may  be  added  as  subsidiary,  but  still  of 
definite  importance,  a  third,  the  tyi)e  of  disease  which  has  affected  the 
father  or  mother,  whether  mild  or  severe,  benign  or  malignant. 

From  what  has  already  been  said  in  reference  to  the  question  of  mar- 
riage, it  will  be  at  once  understood  that  the  danger  to  the  offspring  in 
untreated  cases,  and  in  those  where  conception  has  occurred  during  the 
early  secondary  i)eriod  of  the  disease,  is  of  the  most  extreme  gravity.* 
In  such  cases  the  usual  result  of  pi*egnancy  is  abortion  at  from  the  first 
to  the  fifth  or  sixth  nionth,^  the  fcBtus  sometimes  exhibiting  the  evidences 
of  the  disease  in  the  shape  of  large  bullae  ujx)n  the  palms  and  soles,  or 
in  the  presence  of  characteristic  visceral  lesions,  but  quite  as  often  show- 
ing nothing  distinctive.  It  has  generally  undergone  more  or  less  mace- 
ration, and  the  skin,  which  is  readily  detachable,  is  of  a  congested,  purplish 
color. 

Dr.  Cory  thinks  that  in  many  cases  it  is  possible  that  the  effect  of 
syphilis  may  be  to  effect  so  early  an  abortion  that  the  case  is  simply 
regarded  as  one  of  delayed  menstruation  or  of  menorrhagia.  Such  a 
conception  would,  however,  be  comjietent  to  infect  the  mother,  and  might 
seem  to  explain  cases  otherwise  involved  in  obscurity.*   At  least  one-third 

^  According  to  Kassowilz,  in  women  who  are  not  treated  all  pregnancies  oocurrins^ 
within  the  first  three  ^ears  of  their  infection  terminate  either  in  abortion  or  in  the  birth 
of  children  who  survive  for  onlv  a  few  weeks  or  months. 

Weber  (quoted  by  Parrot,  LeProgrls  Midimlt,  Nov.  24, 1877,  p.  882)  treated  thirty-five 
pregnant  women  by  mercurial  inunction,  and  they  all  went  to  full  term  under  normal 
conditions.  Among  those  treated  with  mercury  and  iodide  of  potassium,  but  who,  by 
reason  of  intolerance  of  the  former  drug,  took  chiefly  the  latter,  20  per  cent,  aborted ; 
when  the  mixe<l  treatment  was  carried  out  regularly  16  per  cent,  aborted ;  and  when 
only  iodide  of  iKitassium  was  given  36  per  cent,  aborted.  His  studies  were  made  on  109 
syphilitic  pregnant  women,  rarrot  himself  says  (i^W.)  that  "abortion  occurs  in  about 
one-third  of  all  syphilitic  women.  Syphilis  should  always  be  suspected  when  this  acci- 
dent occurs  several  times  successively."  "  The  date  of  abortion  depends  on  the  age  of 
the  syphilis  of  the  woman.  It  is  most  to  be  feared  during  the  evolution  of  secondary 
symptoms,  pjirticularlv  when  they  are  grave.  There  is  more  probability  that  it  will 
occur  when  infection  lias  preceded  pregnancy  than  when  it  occurs  during  its  course. 
Nothing  is  so  much  to  be  feared  as  contamination  of  the  ovule.  The  nearer  the  date  of 
infection  of  the  mother  approaches  to  full  terra,  the  fewer  the  chances  of  abortion.  It  ia 
not  likely  to  occur  even  when  the  mother  is  infected  at  five  months." 

'  Many  observers  think  that  abortion  results  directly  from  the  death  of  the  foetus. 
Babington  (notes  to  Hunter's  Treatiu  on  Venereal)^  Trousseau,  and  Von  Baerensprmig 
were  of  this  opinion. 

'  As,  for  instance,  when  a  woman  married  to  a  syphilitic  man,  but  without  issue,  remar- 
ries a  man  with  no  history  of  syphilis,  and  yet  gives  birth  to  a  syphilitic  child.  In  sucli  a 
case  there  would  be  no  history  of  direct  infection  and  none  of  pregnancy,  the  only  two 
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of  all  sypliilitic  children  are  dead  born.^  As  time  goes  on,  however,  and 
the  inteasity  of  the  parental  disease  is  lessened,  or  in  cases  where  appro- 
priate treatment  has  been  applied,  either  the  abortion  occurs  at  a  later 
period  of  pregnancy  or  the  children  are  brought  alive  into  the  world. 
Even  then,  however,  and  although  at  birth  they  may  show  no  evidences 
of  die  disease,  their  chance  of  esca]>e  is  but  small.  One-fourth  of  them 
die  within  the  first  six  months.  If  they  survive  that  period,  the  chances 
for  life  are  slightly  in  their  favor,  but  those  for  health  or  freedom  from 
deformity  and  disease  are  still  overwhelmingly  against  them. 

The  course  of  inherited  syj^hilis  differe  strikingly  from  that  of  the 
acquired  disease.  It  will  hardly  be  necessary  to  do  more  than  remind 
the  reader  of  the  ordinary  stages  of  the  latter  afftH,*tion — the  primary, 
which  includes  the  period  of  the  chancre  and  of  lymphatic  engorgement, 
IiL^ting  about  sixty  to  seventy  days ;  the  secondary,  or  exanthematic,  cha- 
racterized by  copious  cutaneous  eruptions  and  extensive  involvement  of 
mucous  suriaces,  lasting  from  one  to  three  yeai's ;  the  intermediate,^  or 
the  stiige  of  latency  and  relapses,  lasting  for  a  very  variable  period, 
from  three  to  ten  years,  but  under  proper  treatment  very  much  reduced 
or  altogether  abolished;  and  finally,  the  tertiary  period,  beginning  four 
or  five  years  after  contagion,  extending  indefinitely  throughout  life,  but 
often  in  cases  properly  treated  absent  altogether. 

For  purposes  of  description  and 'of  contrast  we  may  similarly  divide 
the  whole  period  of  evolution  of  a  case  of  inherited  syphilis,^  omitting 
the  primary  stage,  which  has  never  been  found  to  exist  in  true  cases  oi 
hereditary  s^'philis.  Of  course  in  congenital  or  infantile  syphilis,  in 
which  by  direct  contagion,  either  from  the  mother  or  from  any  one  else, 
the  diseixse  was  acquired  by  the  child,  the  course  would  not  differ  mate- 
rially from  that  observed  in  the  adult.  But  as  this  stiige  in  all  proba- 
bility corresponds  to  the  period  during  which  the  poison  is  already  find- 
ing its  way  into  the  system  through  the  lymphatics,  of  course  it  is  not 
tound  in  the  child  who  is  infbcted  from  the  moment  of  conception  or 
^dio  receives  the  poison  from  the  mother  directly  into  the  circulation.^ 
For  from  one  to  three  weeks  the  infants  often  show  no  symptoms  of  tlie 
disease.  In  158  cases  collected  by  Diday,  86  manifested  symptoms  of  the 
disease  before  the  expiration  of  the  first  month,  and  60  of  the  remainder 
Ujfore  the  end  of  the  third  month.*     When  to  these  are  added  the  sta- 

inMes  by  which  she  conld  have  contracted  the  disease,  and  the  father — the  second  hus- 
band—might  be  unjustly  suspected. 
'  Kai^<o\vilz^  op.  ciL 

*  8<)  designated  by  Mr.  Hutchinson,  and  for  clinical  purposes  a  very  vahiable  addition 
to  the  periods  of  syphilis.  He  describes  it  as  follows:  Tlie  patient  may  be  either  wholly 
irni:  from  symptoms  and  in  good  healtli,  or  he  may  remain  pale  and  rather  feeble,  and 
liaMe  from  time  to  time  to  slight  returns  of  eruption  on  tlie  skin,  sores  on  the  mucous 
nivmbmnes,  condylomata,  etc  He  is  protected  as  reganls  fresh  contagion,  and  should  he 
U-Ld  cliildren  they  are  almost  certain  to  sutler.  The  relapses  during  this  stage  are  usu- 
al y  ea>y  to  be  distinguished  from  true  secondary  symptoms.  There  is  little  or  no  febrile 
fii^iurbanre,  the  rash  is  not  copious,  and  often  not  symmetrical.  Acute  iritis,  retinitis, 
et'  never  occur  for  the  first  time,  though  they  may  do  so  in  the  form  of  relapses. 

^  The  idea  that  the  character  of  the  symptoms  which  first  api)eared  depended  upon  and 
cr'rresrK>nded  with  the  stage  of  the  dise;ise  in  the  parent  has  now,  I  believe,  no  sufiport- 
ers.  it  was  once  thought,  at  least  by  some  syphilographers,  that  if  the  parents  were  in 
tbe  tertiary  stage  at  the  time  of  conception  the  child  would  develop  tertiary  symptoms, 
(•n.irting  the  other  stagcfi. 

*  I i  chancre  were  the  first  symptom  of  constitutional  syphilis,  why  should  it  not  appear 
in  cases  of  hereditary  Bvphilia?  *  InJautUc  SyphiUst  p.  101. 
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tistics  of  Roger,  we  find  that  of  a  total  of  172  cases,  159  sliowed  syph- 
ilitic symjrtoms  before  the  end  of  the  third  month.^  When  tlie  symptoms 
are  present  at  birth,  they  consist  largely  in  a  general  withered,  atrophied, 
weazened  appearance  of  the  child ;  a  hoarse  cry,  due  to  swelling,  with 
subacute  inflammation,  or  even  ulceration,  of  the  laryngeal  mucous  mem- 
brane ;  a  coryza,^  due  to  a  similar  condition  of  the  Schneiderian  mem- 
brane ;  and  certain  cutaneous  eruptions,  the  most  common  of  which  at 
this  early  date  is  the  large  vesicular  or  bullous  eniption  known  as  syph- 
ilitic pemphigus. 

Pemphigus. — ^With  regard  to  the  specific  or  non-specific  character  of  tliis 
eruption  there  has  been  much  difference  of  opinion,  and,  as  it  is  often  the 
earliest  distinctive  expression  of  syi>hilis,  a  diagnosis  of  which  could  hardly 
be  founded  on  the  general  appearance  of  the  child,  or  even  on  the  hoarse  cry 
and  the  coryza,  it  becomes  important  to  have  definite  ideas  upon  the  sub- 
ject. Nearly  a  century  ago  (in  1794)  it  was  denied*  that  this  eruption 
was  a  manifestation  of  venereal  disease;  and  this  view  has  been  sup- 

forted  by  many  able  and  accurate  observers  down  to  the  present  day. 
n  1851  a  discussion  upon  the  subject  took  place  in  the  French  Academy 
of  Medicine,  which  elicited  the  opinions  of  the  majority  of  those  mem- 
bers who  were  entitled  to  speak  with  authority  in  the  matter,  and  which 
has  since  been  referred  to  by  most  writers.  Cazeaux  upheld  the  non- 
syphilitic  hypothesis  on  the  ground  (1st)  that  the  so-called  syphilitic  pem- 
phigus of  children  does  not  differ  from  the  simple  pemphigus  of  adults, 
presenting  none  of  the  physical  characters  which  distinguish  the  specific 
cutaneous  eruptions;  (2(1)  that  it  apjx^ars  at  birth  or  immediately  after, 
while  the  symptoms  of  hereditary  syphilis  generally  show  themselves 
later;*  and  (3d)  that  at  that  time  there  had  been  seen  no  cases  of  pem- 
phigus at  the  Lourcine  Hospital,  where  so  many  syphilitic  children  were 
bom.*  In  this  view  he  was  supported  by  Trousseau,  Lass^gue,  Gibert, 
Bazin,  and  other  obstetricians  and  s}T)hilographers  of  note.* 

On  the  other  hand,  Dubois  claimed  a  specific  character  for  the  affection 

^  About  1823,  from  16,000  to  17,000  children  were  admitted  annually  to  the  wards 
devoted  to  foundlings  at  Lyons.  Clidt,  recording  bis  experience  with  this  disease,  says 
that  syphilis  is  one  of  the  most  common  of  their  maladies,  but  that  "it  exceedingly  sel- 
dom shows  itself  at  birth  by  evident  signs"  (Oompfe'IUndu  Med.  Chir.  det  ObservaiioM  d 
PHSpital  (funeral  de  la  Char  ill  de  LynUy  1823).  Cristoferi,  physician  to  the  foundling  hospital 
at  Bologna,  says  that  syphilis  generally  manifests  itself  between  the  ages  of  one  and 
three  months.  Never  once,  he  states,  was  a  newly-born  infant  admitted  with  the  difsease 
unquestionably  developed  (Gazette  Medi'ca  di  Milano,  1844).  Trousseau  says  that  it 
"rarely  appears  before  the  second  week,  and  very  exceptionally  after  the  eighth  month" 
(Lectures  on  Clin.  Jfed.,  vol.  iv.  p.  331,  London,  1871,  ed.  of  New  Sydenham  Society). 

*  Usually  appears  later,  but  exceptionally  at  birth. 

■  Ariander,  Mcmoires  de  Mid.  et  d'Accmich.^  quoted  by  Diday. 

^  This  is  now  knovm  to  be  an  unreliable  distinction,  expressing  perhaps  a  general  rule, 
but  one  with  so  many  exceptions  as  to  render  it  void  of  diagnostic  significance. 

*  This  may  have  been  true  at  that  time,  but  has  certainly  not  continued  to  be  sf>. 
Comil  says:  "We  often  see  at  the  Lourcine  children  bom  prematurely  or  at  the  full 
term  with  pemphigus,  either  fully  develoi)ed  at  the  moment  of  birth  or  appearing  a  few 
days  afterward,  and  who  commonly  die  with  syphilitic  cachexia,  the  sad  heritage  oerived 
from  their  maternal  parents." 

*  Pemphigus  may  indeed  \ye  a  specific  afltction,  but  no  characteristic  sign  has  been  difs- 
covered  sufficient  to  distinguish  it  from  the  ordinary  form  of  pemphigus.  "On  the  other 
hand,  there  is  no  inconsistency  in  admitting  that  syphilis,  which  so  deeply  impairs  the 
constitution  of  the  parent,  may  act  like  any  other  common  cause  and  excite  non-specitic 
pemphigus;  for  an  infant  is  badly  lodged  and  poorly  nourished  in  the  womb  of  an 
enfeebled  mother,  apart  from  the  infiuenc#^  of  the  virus"  (Ricord,  note  to  John  Hunla-'s 
Workt,  1853). 


on  tlie  ground  (Ist)  of  I'm  iL-r 
sypliilitic  history  in  lU  m^cn 
inih  well-kuovTD  Fn-iiiiiij'  i 
Danyao,  Bouclmt,  V  1(1:1^  '.'- 
several  pnges  of  his  im^r«i:i! 
regards  tiie  eruiitioD  af  sirn  - 
eyphilis,'  foundiDg  tiii'  011:1.  - 
in  the  eruption ;  and  liiC.  v.^ 
the  adult,  if  it  occurs  ai  il'..  r- 
to  maiveasingleexocjiriin  I.  i. 
tioiis  of  new-born  cliilJreL  i-j-a 
exjilaincd  the  two  ts"/^  w nu 
pliigus  by  mercur}'*  by  K"-vi: 
uot  of  the  disease,  wliicL  a.; 
Iiowever,  the  very  frwiu-fir  n 
syphilis  in  the  parent,  ami  sr 
"  gjkecially,  but  not  sjiwiiim!  - 

As  these  diflerenties  of  ui:: 
day,  it  has  seemed  lo  me  i>r  1 
alUiou^h  I  am  stron<:l.v  (i.r- ;, 
ological  knowledge  eu:iipie-  u 
tion,  bulls  may  lie  duf  ii- 1  1 
ilis,  yet  that  in  the  lar^e  t 
character. 

The  ai^nmcnt  whi<h  aw 
a  similar  eruption  is  aliu.*-- — 
removed  by  tlie  obsenai.HU- 
properly  with  the  papulitr  ir 
should  be  classed  wiih  liit  t 
where,  from  its  cliuical  hl-rii- 
of  the  epidcnuic  layers  U  uxt- 
ance,  and  tiieir  previous  hiu: 

'  Jiillien  (<rp.  eiL,  p.  lOV,  .  nli-- 
of  ihis  eruption,  raja:  "We  t.Bi- 
lltt-er.Ollivier,  Ranvier,  I'arr-r.  =„ 
>ll»lion  the  rare  eruption  kti'.-.  1  a- 
febrile,  »ii<l  Rp[ie»rinj(  moM  tr»-.ii.-^' 

■  i-ie  tliat  an  uvidence  of  txini.-"ii:.:: 
ihe  billions  eniption  seen  u  l-^u  v 
and  involving  bj  preference  tljt  ii. 

■  ppcanince  in  children  whi«t  uji- 
viili  Hvphilitic  lesions  of  I  lie  iuii; 
ili-eippeamiicc  under  mercuria;  us.. 
diMimiinited." 

'  Op.  til.,  pp.  70-77. 
'  Depanl,  (."ui.  W*rf.  rf<  Parii  ]  ■" 
*  TroHtweiiu  {Ctinical  Lataf   - 
there  ma  some  doubt  m  10  tt(»r  •rr.ii, 
in  wliich  cnae  (he  preTioiii  pr«.,-ij-.,.. 
Ihe  body  of  llie  latter  hsrinir  '«-    , 
of  pemphi^iB.  Bays:  "So  far  tu       . 
mnre  than  the  ct.ihlighing  <^  :.  i.- 
this  indecirion  finally  acoej"— 
had  detemiine<l  a  sort  of  <i\''ii-' 
■hicb  was  not  S|)ecific.    Uvi..^. 
open  a  doof  which  you  wil    • 
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tions  which  are  peculiar  to  the  skin  shortly  after  birth.'  He  funii<1s  them 
very  important  opiuioDS  upon  the  autopsy  of  a  child  stillborn  a  little 
before  full  term,  the  mother  being  in  the  height  of  secondary  syphili*. 
The  child  presented  characteristic  oullee  on  the  soles  and  ])alms.  AtU'r 
hardening  tlicse  were  found  to  consist  of  the  two  layers  of  epidermi? 
placed  one  alxjve  the  other.  Fig.  6  represents  a  bulla  about  one  centi- 
nieter  in  diameter  which  was  situated  on  the  plantar  surface  of  the  great  tot. 


ws:r£.!™",r::rr"ff':!i,- 

thtrt  »liMK<|in»  SIlFd  vllh  fluid  betue 

en"t°»nd  lh«  i«nmie!""The'eriiriiBit»r|>rolo"g«IiB 

t  Ten(lDia«n/Ebrou»tlj.ue.    0.  Cartilate 

o(  (K»illcH(ion  of  Ibe  Dnl  pluliuii.    *.  VcmIl    X 

If,  then,  we  find  an  infant  at  birth  or  immediately  after*  presenting  on 
the  soles,  the  palms,  the  fingers  and  toes,  or  on  the  limbs,  an  eruption 
P      _  consisting  of  blebs  more  or  less  per- 

fectly distended  with  a  liquid  wbicli 
'  may  be  clear,  cloudy,  or  bloody,  cir- 
cular or  oval  in  ehaiie,  sometimes 
irregular,  seated  on  inflamed,  reddish 
skin,   aud   surrounded    by   trifling 
areolre,  we  may  strongly  suspect  the 
■  preseneeof  syphilis  in  an  active  and 
most    menacing    form.      And   tliis 
suspicion  becomes  a  certainty  if,  in 
combination  with  such  an  eruption, 
the    general    cuta neons    surface    h 
yellowish  or  mnddy  in  hue,  is  hard, 
dry,  wrinkled,  without  elasticity  or 
softness — owing  to  the  absence  of 
subcutaneous  fat — and,  for  the  same 
^I^c^^e^^7«r."hl^"«'Fin!"i"oT«'of  r^'isnn,  is    furrowed    and    wrinkled 
■  ludoriQc  aland,  m.  Toiij  of  iiiB  rfiB  mu.osiim,  about  the  facc,  imparting  an  appear- 

mme  of  which  »n  eicniaiHl.  c.    p.  rij.tllip.    ..  ,  .,.'        t-  ,1     °i.,,*," 

Their  rnseU.    -.  rrolnneiilloiH  of  tha  tela  uu-  aUCC  01    SeUlllty  ;   ll    tlie  chltd   liaS  a 

hoarse  cry,  a  discharge  from  the  nos- 


'  CorniT,  op.  eil.,  p.  203. 

*  Non-BYphililic  pempli  ^.  _       ,  . 

hecome  considerabfy  exhausted  by  wnslirR  from  eome  defect  of  nulrilion.     It  iherefn 


L-BYphiliiic  pempliigiiB  is  said  to  be  never  present  »t  birth,  nor  until  Hie  cliild  hss 


doee  not  appear  until  it  is  Beverul  weeks  old.     Il  llien  attacks  the  trunk  in  {nrfeTenre  K 

the  palms  atid  soles. 
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ocascs  to  disappear  when  pressed  upon.  It  is  oflcn  moist^  owing  to  the 
thinness  of  the  epidermis^  sometimes  excoriated.  Occasionally  it  is  con- 
fluent, and  covers  krge  areas  with  an  almost  unbroken  sheet  of  dee^)- 
red  color. 

The  diagnosis  in  the  early  stage  is  often  difficult  on  account  of  the 
resemblance  to  the  simple  erytlienia  of  infancy.  As  the  disease  pro- 
gresseSy  however,  maculte  form  here  and  there;  the  cell-infiltration 
involves  tlie  papillce,  several  of  which  coalesce,  forming  flat  papules ;  the 
nutrition  of  the  suiKirficial  layera  of  the  epiderra  is  interfered  with,  esi>e- 
cially  where  it  is  thick,  as  on  the  palms  and  soles,  and  the  eruption  in 
those  regions  becomes  scaly,  and  then  the  diagnosis  is  not  difficult. 

Papules  and  Mucous  Patches. — In  the  ordinary  evolution  of  the  dis- 
ease the  next  manifestation  is  usually  the  development  of  papules  u)X)u 
the  general  cutaneous  surface  and  of  mucous  patches  on  the  tongue,  lips, 
and  cheeks — ^probably  also  on  other  mucous  membranes  not  exposed  to 
examination.  The  papules  are  aj)t,  for  the  reason  already  mentioned — 
the  thinness  and  moisture  of  the  skin — to  be  of  the  broad,  flat  kind,  esi)e- 
cially,  as  in  the  adult,  in  those  regions  where  the  elements  of  warmth  and 
friction  are  superadded  to  the  moisture,  as  in  the  folds  of  the  skin  alxnit 
the  genitalia,  the  neck,  the  flexures  of  the  joints,  eta  They  are  then  moist, 
covered  with  a  grayish  secretion  or  a  thin  crust,  and  are  in  reality  mucous 
patches.  Occasionally  they  take  on  a  little  hypertrophy  and  develop 
oondylomatous  excrescences  which  closely  resemble  the  simple  acute  con- 
dylomata of  infants.  In  sy])hilis,  however,  the  gro\vth  springs  from  a 
previously  existing  papule,  which  is  not  apt  to  be  solitary,  there  being 
others  in  the  neighborhood  which  will  probably  establiiJi  tlie  diagnosis. 
The  syphilitic  condylomata  also  have  a  peculiar  fetid  discharge,  resem- 
bling that  of  mucous  patches  and  more  or  less  characteristic.^ 

Mucous  ])atches  in  the  infant  are  among  the  most  important  of  the 
early  syphilitic  lesions — not  to  the  child  itself,  because  they  do  not 
materially  affect  its  health,  save  in  those  exceptional  instances  where 
they  are  accompanied  by  a  marked  degree  of  stomatitis,  and  thus  inter- 
fere with  its  nursing.  Their  importance  is  due  to  the  fact  that  tliey 
are  almost  constantly  present,  and  they  are  thus  by  far  the  most  frequent 
vehicle  of  contagiou  from  the  child  to  its  nurse  or  to  others  with  whom 
it  may  come  in  contact.  At  times  they  do  not  difler  materially  from  the 
same  lesion  occurring  in  the  adult,  but  lose  much  sooner  their  epithelial 
investment  (on  account  of  the  delicacy  and  comiMiratively  slight  attacli- 
nient  of  the  epithelium  at  this  stage),  and  they  then  appear  as  oval  or 
irregular  red,  slightly  depressed  spots,  distinct  or  coalescing,  ulcerating 
or  oftener  covered  by  a  false  membrane.  They  especially  aflect  the  angles 
of  the  mouth  and  the  sides  and  dorsum  of  the  tongue ;  and  indeed  their 
disposition  to  select  the  former  situation  constitutes  a  diagnostic  difference 
between  them  and  non-specific  stomatitis  which  is  to  be  found  in  the  sulci 
between  the  gums  and  cheeks  and  on  the  gums  themselves — locations 
rarely  invaded  by  mucous  patches."  When  the  latter  are  ulcerating  or 
are  concealed  by  diphtheritic  membrane,  and  are  situated  on  the  tongue, 
they  may  be  mistaken  for  either  simple  or  parasitic  stomatitis.    The  diag- 

^  Van  Hiirlingen,  article  "Syphilis''  in  the  InlemaUonal  EneyclopCBdia  of  Sur</enf,  voL 
ii.  p.  o60. 
*  Bumstead  and  Taylor,  op,  eit,,  p.  750. 
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uosis  can  often  be  made  by  the  presence  of  other  syphilitic  symptoms 
coryza,  eiythema,  and  especially  papules.  lu  their  absence,  however,  it 
roiist  be  remembered  that  in  simple  stomatitis,  the  inflammation  not  being 
limited  to  special  areas,  the  whole  tongue  is  apt  to  be  involved  or  a  much 
larger  portion  of  the  buccal  mucous  membrane ;  and  as  there  is  no  marked 
tendency  to  cell-proliferation  in  these  cases,  the  accompanying  exudation 
is  apt  to  be  serous  t)r  watery  and  to  result  in  vesiculation — ^a  condition 
never  seen  in  syphilitic  stomatitis.  In  the  parasitic  disease,  too,  the 
inflammation  is  less  localized,  there  is  more  swelling  and  congestion,  and 
the  false  membrane  is  said  to  be  of  a  whiter  color. 

No  child  tliat  has  even  been  suspected  of  having  a  taint  of  hereditary 
sv|)hili8  should  be  permitted  to  nurse  at  the  breast  of  any  one  but  the 
mother,  to  sliare  its  cup  or  nursing- bottle  with  other  children,  to  receive 
the  caresses  of  relatives  or  fj'iends;  and  in  this  last  restriction  we 
would  include  the  father,  even  if  the  suggestion*  be  true,  that  in  the  case 
of  syphilitic  children  the  protection  from  contagion  probably  extends 
to  tlie  male  as  well  as  the  female  parent.  Paternity  is  sometimes  a 
more  doubtful  problem  than  would  seem  probable,  and  even  if  the  father 
were  protected  the  husband  might  not  be.  The  mucous  patches,  if  any 
are  found  to  exist,  should  be  actively  treated  both  locally  and  constitu- 
tionally, and  during  their  demonstrable  presence  a  most  rigoroas  quaran- 
tine should  be  observed. 

Syphilitic  condylomata  are  due  to  hypertrophic  changes  in  the  papules, 
which  under  the  influence  of  heat  and  moisture  in  certain  regions  coalesce 
and  become  more  elevated.  They  vary  in  size  from  an  eighth  of  an  inch 
to  a  quarter  or  even  a  half  of  an  inch  in  diameter.  Their  surface  is  flat 
and  covered  by  a  crust  or  by  an  offensive  secretion.  They  are  found  most 
commonly  about  the  anus  or  at  the  angles  of  the  mouth. 

Pustular  Syphilides. — A  little  later  in  the  secondary  period,  usually  at 
about  the  sixth  week,  but  sometimes  much  earlier,  the  papules  become 
transformed  into  pustules,  the  change  taking  place  slowly,  so  tliat  if 
examined  at  any  time  after  it  has  begun  the  child  will  present  an  erup- 
tion which  is  markedly  polymoq)hic,  showing  here  and  there  yellowish 
or  reddish-yellow  maculte  left  after  the  absoq^tion  of  the  cell-element  of 
certain  papules,  at  other  places  beefy-red  papules  at  the  height  of  their 
development,  or  papules  crowned  by  a  ring  of  desiccated  and  desquamat- 
ing epidermic  scales,  and  in  still  other  regions  pustules  in  various  stages 
of  formation.  Or  the  various  formative  stages  of  the  pustules  may  be 
passed  through  so  quickly  that  the  eruption  will  be  almost  entirely  pus- 
tular, few  if  any  unmodified  papules  being  discovered.  The  pustules 
may  remain  distended  witli  pus  for  a  considerable  time,  after  which  they 
may  wither  and  slowly  disappear  or  may  nipture  and  leave  ulcerated 
surfaces.  A  number  of  these  ulcers  sometimes  run  together  and  make 
extensive  patches  covered  with  thick,  dark-colored  crusts.  These  patches 
may  resemble  areas  of  impetigo  or  of  impetiginous  eczema,  but  in  those 
affections  the  crusts  are  usually  thinner  and  of  a  lighter  color,  and  the 
skin  beneath  them  is  generally  on  a  level  with  the  surrounding  surface, 
bright  red  and  glazed ;  while  under  the  crusts  of  the  syphilide  will  be 
found  a  more  or  less  depressed  or  excavated  ulcer,  often  covered  with 
pus.     The  diagnosis  may  indeed  often  be  made  by  gently  detaching  and 

*  Hyde,  op.  cU.    See  p.  204. 
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isiiijj  ouc  of  the  crusts  and  iioting  the  cliaractcr  of  the  eurfiirfi  beneath. 
lie  erosion  under  tlic  crusts  of  eczema  heals  over  more  readily  and  witli- 
it  leaviug  a  cicatrix. 

A  so-called  fiiruncular  eniptioo'  is  said  to  appear  at  variable  [leriods 
tweea  the  sixth  month  niid  the  third  year,  but  does  not  appear  to  me 
be  clearly  differentiated  from  the  lar^  pustular  syphilidcs  witli  thick- 
ed  and  elevated  bases  on  the  one  hand,  or  the  ulcerating  tubercular 
uption  on  tlie  other.'  Tliey  are  all  so  rare  in  liereditary  sypluiis,  at 
y  rate,  as  to  have  little  clinical  im^wrtauce. 

Iritis. — Another  symiitom  of  the  secondary  jieriod,  but  of  later  devel- 
ment  and  of  rarer  occurrence  than  the  syphilodermata  which  liave  been 
scribed,  is  iritis.  In  spite  of  its  rarity  this  is  extremely  important, 
cause  it  is  frequently  overlooked  until  it  has  reached  such  a  stage  tliat 
elusion  of  the  pupil  results,  and  also  because  when  it  is  recognized  it 
nstitutcs  an  almost  patlu^nomonic  sign  of  syphilis.^  This  statement 
\y  now  be  made  unlicsitatiiigly,  although  for  many  years  it  was  con- 
ided  tliat  iritis,  and  even  the  still  more  characteristic  sjTuptom  kera- 
is,  were  only  associated  with  syphilis  as  coincidences,  the  constitutional 
iease,  wlien  hereditary,  having  no  causative  relation  to  the  local  con- 
tion. 

To  Mr.  HutcliinsoQ  belongs  the  credit  of  having  first  clearly  devel- 
ed  the  siieeific  character  of  this  trouble,'  which,  on  aceouul  of  tlie 
ildness  of  the  attendant  symptoms,  is  oAen  overlooked.  The  sclerotic 
ne  of  congestion  so  marked  lu  the  adult,  and  therefore  so  valuable  a 
ignostic  sign  to  the  general  ])Rictitioner,  is  very  slight,  sometimes 
sent;  and  as  a  consequence  the  attention  of  neither  parent  uor  phy- 
:ian  is  attracted  to  the  condition  until  in  the  more  serious  cases  it  has 
ue  irreparable  mischief.  In  milder  cases,  particularly  where  tlie  child 
under  mereurial  treatment  for  concomitant  symptoms  of  syphilis,  it 
ly  run  its  course  and  escape  notice  altogether;*  and  it  is  possible  that 
ling  to  this  fact  the  rarity  of  tlie  utfectiou  has  been  overestimated.  It 
also  possible  that  in  such  cases  diaugcs  occurring  at  this  time  may  iu 
me  instances  lay  the  foundation  for  some  of  the  deejier-seated  ocular 
>ublea  of  later  life. 

If,  however,  attention  lias  been  attracted  to  the  eyes,  the  diagnosis  is 
t  usually  difficult.     The  pupil  is  irregtdar,  especially  under  atropia; 


i]  nnd  Taylor,  op.  ei'l.,  p.  750. 
'  Tlie  dUlinvtion  lieiveen  llie  tno  farms  ii  usually  manifest  if  the  develojiment  of  tlie 
ioiiH  lias  been  observetl ;  biit  even  this  liiils  in  rcnnnl  Uittic  tubercular  eni|>tiuii.    Tlier 
h  occur  Dt  Ilie  satue  forind;  ihev  both  bef;in  BJiiiihrly,  I  lie  furuncles  u  "Bmnll  noiliilis 
the  coriuui,"  llie  liil^rctes  as  "  aeepl,v-Beiite<I  papules  or  nodiileii ;"  the;  both  run  on  to 
eralion  ani!  pursue  a  chronic  course  (Van  llariingen,  op.  eU.,  p.  561). 
'  "  When  primary  iritis  occurs  in  ayphilis  in  young  children  it  is  almost  alwars  du« 
sjphilU"  (SoelbeiB  Wells.  TrratUe  on  Diktat./,  of  the  Kyt,  I'hiLada,,  1873.  p.  173). 
Mai.  TiiHfJi  and  Gaietu,  1800,  July  14;  Opiillialmie  Norailal  Sepnrli.  vol.  i.  iip.  191, 
1;   A  Cfinical  Memoir  on  Catain  lUftOMt  of  Iht  Kye  una   Ear  eomniiimt  on  inktrited 
ihilin,  London,  1863.     In  the  introduction  to  tliis  volume  Mr.  Hutcliinson  staiei  tliit 
ite  iritis  dependent  on  hereditary  syphilis  was  fintt  described  in  connection  with  its 
e  cause  by  Mr.  Lawrence,  but,  as  from  the  date  of  thai  genileman's  fint  ca^e  (1830)  up 
1663  but  six  casee  had  been  recorded,  llie  announcement  had  made  but  little  impreusiun 
the  profeasion. 

'  "  In  the  (uses  of  this  form  of  iritis  which  are  seen  in  ordinary  eye-pmctice  much 
nage  hus  orieii  been  done  by  occlunion  of  (he  pupil  and  deeper  mlw-'hief.  Probably 
ny  of  the  slifihler  ui»es  e«cape  the  notice  of  the  parents  and  are  not  brought  to  the 
■geon"  (Mr.  Edward  Keltlesliip.    See  Hill  and  Cooper,  p.  271J. 
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there  are  streaks  of  lymph,  dulness,  swelling,  chauge  of  color,  and  on 
very  careful  inspection  a  faint  pink  zone  may  be  seen  in  the  sclerotic. 
The  conjunctiva  and  cornea  are  generally  clear. 

Mr.  Hutchinson's  analysis  of  the  twenty-three  cases  reported  by  him 
is  still  of  interest  as  furnishing  reliable  data  for  prognosis.  The  average 
a^at  the  time  the  iritis  commenced  was  five  months  and  a  half.  The 
oldest  was  sixteen  months  at  the  time  of  the  outbreak,  the  youngest  six 
weeks.  In  twelve  cases  but  one  eye  sufferal ;  in  eleven  both  were 
affected.  In  seven  cases  (ten  eyes)  the  cure  w:is  complete ;  in  two  or 
three  other  cases  very  slender  adhesions  remained ;  in  twelve  cases,  in 
nearly  all  of  which  the  patients  came  under  care  only  at  a  late  period 
of  the  disease,  one  pupil  was  permanently  occluded  by  organized  false 
membrane.  In  nearly  all,  coincident  symptoms  of  syphilis  of  the  skin 
or  mucous  membranes  were  present.  Of  the  thirteen  cases  in  which 
alone  a  history  of  the  family  is  recorded,  the  affected  infant  was  the  only 
living  child  of  his  parents  in  twelve  instances.  In  the  only  case  in  the 
whole  series  in  which  it  is  stated  that  there  were  other  living  children 
the  mother  had  lost  four  infants  out  of  seven  live  births. 

The  prognosis  depends  on  the  stage  at  which  they  come  under  treat- 
ment The  lymph  if  recent,  no  matter  in  what  quantity,  will  probably 
be  absorbed  under  mercurial  treatment,  which  will  often  be  of  great 
benefit  even  in  those  c:ises  in  which  a  certain  amount  of  organization 
has  occurred.* 

We  have  now  a  group  of  symptoms  characteristic  of  the  secondary  ' 

period  of  syphilis,  or  that  extending  from  birth,  or  much  more  commonly 
from  the  age  of  three  or  four  weeks  to  about  the  end  of  the  firat  year. 
The  S}'philitic  child  during  this  time  has  several  or  all  of  the  follo\ving 
symptoms :  Coryza  with  snufiles ;  an  erythematous,  papular,  or  pustular 
eruption  on  the  skin ;  nuicxjus  patches  on  the  lijM,  tongue,  cheeks,  etc. ; 
a  marked  tendency  to  general  wasting ;  a  hoarse  cry  or  cough ;  senility 
of  aspect ;  iritis.  The  majority  of  syphilitic  childreu  born  alive  die 
during  tliis  stage. 

Before  its  termination,  sometimes  even  at  birth,  other  lesions  have 
been  noticed  (especially  those  affecting  the  liver),  which,  however,  may 
better  be  described  in  connection  with  the  special  organ  or  organs 
involved. 

Succeeding  this  stage — i.  c.  beginning  in  about  a  year  or  eighteen 

^  It  wHl  not  be  uninteresting,  perhaps,  to  append  the  aphorisms  regarding  iritis  in  f* 

infants  which  Mr.  Hutchinson  at  that  time  enunciated:  1.  The  subjects  of  infantile 
iritis  are  much  more  frequently  of  the  female  than  the  male  sex.  2.  The  age  of  five 
months  18  the  period  of  life  at  or  about  which  syphilitic  infants  are  most  liable  to  suffer 
from  iritis.  3.  Syphilitic  iritis  in  infants  is  oilen  symmetrical,  but  quite  as  frequently 
not  so.  (In  his  article  in  Reynolds's  System  of  Medicine^  written  in  1866,  three  years 
wter,  but  revised  in  1870,  he  describes  it  as  "usually  symmetrical,"  vol.  i.  p.  444.)  4. 
Itiua,  as  it  occurs  in  infants,  is  seldom  complicated,  ancf  is  attended  by  but  few  of  the 
more  severe  symptoms  which  characterize  the  disease  in  the  adult.  5.  Notwithstanding 
the  absence  of  phenomena  of  acute  inflammation,  the  effusion  of  lymph  and  the  danger 
of  occlusion  of  the  pupil  are  usually  very  great  6.  Mercurial  treatment  is  most  si^ally 
c^cioas  in  curing  the  disease,  and,  if  recent,  in  procuring  the  complete  absorption  of  i 

tl»e  effused  lymph.    7.  Mercurial  treatment  j^reviously  adopted  does  not  prevent  the  | 

Mt^irreDce  of  this  form  of  iritis.  8.  The  subjects  of  infantile  iritis,  though  often  pony 
^  cachectic,  are  also  often  apparently  in  good  condition.  9.  Infants  sufTering  from 
iritis  should  always  show  one  or  other  of  the  well-recognized  symptoms  of  hereditary 
^int  10.  Mo(»t  of  those  who  suffer  from  syphilitic  iritis  are  infants  bom  within  a  short 
l>eriod  of  tlie  date  of  the  primary  diseajise  In  their  parents. 
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moutlis— comes  an  iu termed iate  period,  which  extends  to  second  deuti 
tiou,  to  puberty,  or  eveu  much  later,  and  which  ia  characterized  rathe 
Depatively — that  is,  by  tJie  absence  of  symptoms — than  otherwise.  Th 
evidence  of  the  general  diathesis  will  of  course  be  present  in  the  shap 
possibly  of  maluutrition,  stunted  gn)\rth,  or  rctardea  developmeot,  per 
naps  shown  in  the  weazened  or  wltliered  face,  the  sunken  nose,  the  pallo 
of  the  skiu,  the  premature  loss  of  the  upper  iucisor  teeth  or  the  mal 
formation  of  the  others  if  they  have  erupted. 

There  is  but  little  tendency  to  recurrence  or  relapse  of  any  of  the  sec 
ondary  symptoms ;  and  in  certain  cases,  uot  a  very  small  proportion,  ii 
which  these  symptoms  have  been  light  and  have  been  well  and  thot 
oughly  treated,  tliis  stage  extends  throughout  life;  or,  iu  other  wonh 
as  IS  frequently  the  case  with  the  adult  who  has  followed  a  proper  cours 
of  treatment,  the  disease  appears  to  terminate  with  the  seconciary  stagt 
In  other  cases,  however,  it  recurs,  and  the  symptoms  which  it  then  pre 
sents  may  be  taken  up  in  connection  with  the  dilfercnt  organs  or  tissue 
involved. 

Syphilis  of  the  ear  is  for  obvious  reasons  not  often  discoverable  imti 
the  patient  has  reached  an  age  at  which  interference  with  the  function  o 
heanng  becomes  a  noticeable  phenomena.  The  only  symptom  likely  t 
attract  attention  during  the  stage  of  iuherited  syphilis  whidi  we  are  noi 
considering  is  a  catarrh  of  the  middle  ear,  which  may  have  for  its  start 
ing-point  some  inflammation,  ulccmtion,  or  mucous  patch  of  the  pharyni 
causing  a  tem^ximry  or  ]iermaueiit  occluslou  of  the  orifices  of  the  Euf 
tochian  tubes.'  This  may  lead  to  perforation  of  the  mcnibrana  tympan 
purulent  iufiUration  of  the  mastoid  cells,  etc.,  and  when  accompanied  b 
an  otorrhoea  whicli  attracts  attention  to  the  ear  will  be  easily  discovere 
by  the  physician.  These  cases  are,  however,  exceptional,  otorrhcea  on! 
being  present  in  nine  out  of  Hutchinson  and  Jat-ksou's'  one  hundre 
cases  of  inherited  eyjihilis,  and  consequently  but  httle  is  known  aboi. 
the  frequency  or  gravity  of  lesions  of  the  auditory  apparatus  in  the  se* 
oudary  stage  of  this  form  of  syphilis.^  The  changes  which  occur  latf 
on  are  chiefly  those  which  involve  cither  the  nerves  themselves  or  the! 
distribution  in  the  labyrinth. 

The  affections  of  the  middle  ear  and  Eustachian  tube  are  said  to  t 
contemporaneous  with  the  keratitis  which  ap]>eatB  in  the  neighborhoo 
of  puberty,*  while  those  of  the  ner\'e  arc  somewhat  later  iu  point  o 
time,  and  arc  almost  always  conjoined  witli  retinitis, choroiditis,  and  opti 
neuritis.  As  usual  when  investigating  or  describing  any  subject  relatin 
to  syphilis,  Mr.  Hutchinson's  opinion  and  Dbser\-ation  must  be  detailec 
In  1863  he  wrote'  that  it  was  ouly  recently  tliat  he  had  thonght  of  spc 
cially  investigating  the  disorders  of  hearing  in  reference  to  hereditar 
taint,  having  had  his  attention  called  to  a  peculiar  form  of  deafue» 
usually  symmetrical,  passiug  rapidly  through  its  diflcrent  stages  an 

>  Buumler.  Zitmtien'i  Cifchpadia,  vol.  iii.  p.  224. 

*  HutcbinBon  vaA  HiighlinKs  Jncksnn,  Mol.  Times  and  Ota.,  Nov.  23.  1801. 

'  SvhwBTUe  (quoted  b;  Hill  and  Cooper]  found  kUo  tliat  otorrbmi  was  a  r&re  oompl 
cation  in  deafneis  rrom  eypliiliB. 

'Purres,  Ou^i  Soipilal  lUporls,  1875,  p,  564;  PrilchasA,  BrUUh  MediailJounud,  At^i 
21.  1877. 

'  Clinical  iletmnn  on  Cerlain  Dittata  cj  Iht  Eyt  and  Ear  totuequad  on  Inherited  Sgpkii 
London,  1B63,  pp.  182,  183. 
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iinacoompauied  by  any  marked  degree  of  pain  or  any  external  disease. 
He  then  reported  eighteen  cases  of  which  he  had  notes.  The  oldest  of 
these  patients  was  twenty-seven,  the  youngest  eight — ^the  average  time 
of  development  of  the  deafness  from  twelve  to  fifteen.  Although  the 
membrana  tympani  was  in  no  instance  quite  normal,  in  none  were  there 
found  adequate  changes  to  account  for  the  deafness.  In  all  the  Eustachian 
tubes  were  pervious.  In  nejirly  all  the  disease  was  symmetrical.  This  fact, 
together  with  the  absence  of  disooverable  lesious  of  the  external  or  middle 
ear,  seems  to  point  conclusively  to  disease  of  the  nerves  themselves,  or  at 
least  to  a  central  cause.^  He  adds:  "With  regard  to  the  prognosis  of 
heredito-syphilitic  deafness,  I  believe  that  it  is  very  unfavorable.  When 
the  disease  was  progressive  I  liave  rarely  witnessed  any  permanent  im- 
provement or  arrest.  In  most  it  has  gone  on  to  total  loss  of  hcai*iug,  and 
this  in  several  instances  in  spite  of  the  cautious  use  of  specific  remedies 
almost  from  the  beginning.  From  six  months  to  a  year  would  api^ear  to 
be  tlie  usual  time  required  for  the  completion  of  the  process  and  the  entii*e 
abolition  of  the  function."  ^ 

Dalby*  is  said  to  regard  syphilis  as,  next  to  scarlatina,  the  most 
fruitful  cause  of  deaf-mutism  as  it  occurs  in  children  born  with  good 
hearing  powers.  "  The  patient  usually  becomes  deaf  in  early  childiiood — 
after  he  begins  to  talk— or  between  this  period  and  puberty."  * 

Syphilis  of  the  Liver. — In  1852,  Gubler  published  an  account  of  the 
general  appearances  in  syphilitic  disease  of  the  liver  in  new-born  children, 
which  was  distinguished  especially  by  increase  in  size  and  weight.  This 
increase  dei)cndeu,  as  might  be  exjiected  in  this  stage — that  of  general 
cell-proliferation — upon  a  proliferation  of  cells  from  the  connective  tissue 
between  the  acini,  or  from  the  adventitia  of  the  interlobular  vessels,  this 
growth  becoming  transformed  into  connective  tissue.*  The  change  is  quite 
analogous  to  what  is  taking  place  at  the  same  time  in  the  skin,  the  mucous 
membranes,  and  other  tissues.  Wilks  has  also  described  •  a  form  of  syph- 
ilitic disease  of  the  liver  which  corresjK)nds  to  that  of  Gubler,  and  in  which 
the  whole  organ  is  infiltrated  by  a  new  fibrous  tissue,  producing  a  uniform 
and  general  hardening. 


'  In  the  Ixsncft  for  Jan.  16,  1875,  he  reports  a  case  of  total  deafness  in  a  young  woman 
of  seyenteen  which  hatl  come  on  in  ten  months  without  pain  or  otorrhoea.  He  believes 
the  disease  of  the  organ  of  hearing  to  be  parallel  with  those  cases  of  choroiditis  dissem- 
inata or  of  optic  neuritia  in  which  blindness  is  produced  without  pain  or  any  external 
evidence  of  inflammation,  and  which  are  distinctly  and  positively  associated  with  inher- 
ited syphilis. 

'  Mr.  liinton,  in  his  edition  of  Toynbee's  work  on  Duieanes  of  (he  Ear^  states  that  at 
Gay's  Hospital,  of  his  aural  patients,  one  in  twenty  is  aflected  with  deafness  due  to 
bensdito-syphilis;  that  it  usually  makes  its  appearance  between  the  tenth  and  sixteenth 
rears;  and  that  the  great  majority  of  the  cases  which  he  has  seen  have  been  females. 
lie  adds:  "  Patients  suflering  from  this  disease  may,  as  a  nile,  at  least  when  young,  be  at 
once  distinguiifhed  by  the  amount  of  deafness  which  they  exhibit    I  know  no  other  afieo- 


total  deafness  came  on  in  three  weeks,  previous  to  which  hearing  was  normal.  Accord- 
ing to  Pierce,  the  deafness  is  mot^t  a])t  to  manifest  itself  between  eleven  and  eighteen  years 
of  age.  Troeltsch  says  that  '*  Taiidition  du  diapason  par  le  vertex  "  is  Io8t  at  an  early  date 
after  the  beginning  of  the  disease,  and  that  there  are  also  often  concomitant  affections  of 
the  nose  and  pharynx. 

»  The  hincet,  Jan.  22,  1876.  *  Bumstead,  op.  eii^  p.  734. 

*  Biiumier,  op.  eiL,  p.  186.  •  Tram.  FalK.  Soc.,  vol.  xvii.,  18G6. 
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\a  described  by  Gubler,'  the  liver  in  such  cliildren  is  hypertrophi«l ; 
■ci,  roiiataut  to  pressure,  so  that  it  cannot  be  indented ;  elastic,  bo  that 
■ebonnds ;  creolfs,  bnt  does  not  bleed,  wlien  it  is  cut  into,  and  preseHs 
yellow  color  and  the  sonii-tmnspiirence  of  flint.  There  are  seen  on  a 
lowtsh  ground  a  number  of  small  white  granulations  like  graias  of 
eat,  which  a  bistolc^ical  examination  shows  to  be  formed  by  an  accu- 
Intion  of  embryonic  cells  in  the  spaces  which  6e]Kiratcthc  hepatic  aciui. 
ections  reveal  the  fat*  that  the  vascular  network  has  become  almo^ 
i>enetnible,  the  capillaries  obliterated,  the  larger  vessels  diminished  in 
ibre.  Fibro-plasttc  matter  is  found  througliout  tlie  organ  in  large 
iDtity.     In  consequence  of  tliese  conditluns — the  compression  of  tlie 


xbI  thi  cueoui  part.    At  binilrf  llie  iiwlciill  or  Ulirua  or , 

leuiupin.    •,  •.  TiiBUBor  twpiitiDcvlli  iuurruptBl  lijr  baiidiof  flbioiu  tiBue,  «, ».    x  II- 

latic  cells  and  the  destruction  of  the  vessels — the  secretion  of  bile  is 
[iiK-d,  and  the  gall-bladder  is  found  after  death  to  contain  a  |Kile-yi'll()W 
ud  consisting  of  bile  mixed  with  an  excess  of  mucus.  This  furni  of 
tatitis  has  thus  fur  been  observed  almost  exclusively  in  infants.    Cornil 

'  itimairu  «ur  un€  nouteOt  AjfMion  de  FoU,  and  Oat.  Mid.  de  Parin,  1852. 
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says*  that  he  lias  had  frequent  occasion  to  examine  such  cases  of  nepatic 
syphilis,  and  describes  them  as  follows:  "The  hepatic  acini,  in  tlie  nor- 
mal state,  are  in  contact  except  at  the  prismatic  spaces  wliich  are  formed 
by  tlieir  union — ^sj>aces  in  which  the  capsule  of  Glisson  forms  an  envelope 
to  the  afferent  portal  vessels  of  the  lobuli.  It  is  in  these'  spaces  that  the 
round  lymph-cells  form  and  collect  into  small  nodules  representing  micro- 
scopic gnmmata.  The  cells  at  the  centre  of  tlie  new  formation  are  some- 
times granular.  This  neoplasm  is  seated  about  the  ramifications  of  the 
portal  veins,  which  in  consequence  also  present  tliickeued  walls  with 
newly-formed  cells  in  their  external  tissues.  The  small  granules  above 
nientionetl  are  not  always  visible  to  the  naked  eye,  and  in  their  places  are 
only  seen,  about  the  perilobular  capillaries  of  the  portal  vein,  an  excessive 
number  of  eml)ryonic  cells."  In  addition  to  this  interetitial  sclerosis  or 
interstitial  infiltrating  hepatitis  there  is  an  inflammation  of  the  liver 
depending  upon  the  presence  of  gummata — ^gummous  hepatitis — which 
oc;curs  in  two  forms :  oue  in  which  very  small  and  very  numerous  no<lules 
are  prasent,  situated  along  the  course  of  the  fibrous  seams,  the  prolonga- 
tion of  the  capsule,  and  anotlier  in  which  there  are  two  or  three  large 
circumscribed  tumors.  This  form  of  hepatitis  is  always  accompanied  by 
tlie  interstitial  form,  although  the  latter  may  be  only  slightly  developed.' 
The  gummata,  though  not  infrequently  found  in  the  liver  of  new-bom 
children,  are  more  lively  to  develop  later,  at  from  about  the  eighth  to  the 
twelfth  year. 

R(x*Iiebonne'  describes  the  following  symptoms  of  syphilitic  hepatitis 
in  infants :  A  deep  wine-colored  venous  stain  and  oedema  of  the  lower 
extremities,  often  accompanied  by  pemphigus;  ascites  due  to  mechanical 
obtruction  of  the  circulation,  as  in  cirrhosis;  a  more  or  less  pronounced 
chloro-anajniic  appearance  of  the  face ;  and  the  presence  in  the  urine  of 
albumen  and  haemato-globulin.  Vomiting  may  occur,  and  constipation 
alternating  with  diarrha?a  has  been  observed.  Icterus,  symptomatic  of 
the  aifection,  has  not  been  observed. 

Biiumler  says:*  Implication  of  the  peritoneal  coating  of  the  liver  may 
be  recognized  by  the  pain  in  the  hepatic  region.  In  new-born  children — 
unlesjs,  j)ossibIy,  there  may  be  some  enlargement  of  the  liver — the  only 
local  s}'mptoms,  often,  are  those  due  to  peritonitis — screaming,  drawing 
tip  of  the  legs,  vomiting.  In  those  cases  it  is  not  rare  for  the  j)eritonitis 
to  become  diffuse.* 

Hill  says:*  "The  symptoms  are  mainly  those  of  functional  derange- 
niont  of  the  organ,  with  alteration  of  its  bulk." 
Hutchinson^  has  described  cases  in  which  in  young  persons  the  subjects 

'  Op.  cit.,  Am.  ed.,  p.  370. 
^   '  It  does  not  ditt'er  essentially,  either  pathologically  or  clinically,  from  the  same  lesion 
in  adults. 

'  Quoted  by  Bumstead  and  Taylor,  p.  758.  *  Op,  ciL,  p.  194. 

'  In  an  article  on  "  Inherited  Syphilia"  in  the  BriiiJih  and  For.  Mt^4licf*'Chh'urg'iml  Rr- 
tjrv.  1875,  p.  28,  it  is  said;  "Of  Ine  liver  the  lesion  consists  in  enlargement  and  indu- 
ration of  the  organ  in  whole  or  in  part,  due  to  the  development  of  libro-plastic  material 
t>ci«een  the  cellu  of  the  acini,  with  obliteration  of  the  vetssels  and  interlerence  with  the 
s<^Teiion  of  bile.  TliiM  condition  is  cenerally  doubtful  during  uterine  life,  and  is  rapidly 
^atal.  The  s^'mptoms  are  vomiting,  diarrhea,  and  tympanitis,  but,  strange  to  say,  no  jaun- 
(iit.'e.  The  enlarged  and  indnratecl  organ  may  be  felt  by  palpation.    It  is  probably  in  this 

ct-nnection  that  the  peritonitis  described  by  Simpson  as  occurring  in  inherited  svphilis  'u 
ff.'Jind" 

•  Op.  cit^  p.  1C3.  »  Path.  Tranfadiorus.  1877,  p.  309. 
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cular  spaces  into  which  the  villi  dip  become  filled  up  and  narrowed,  and 
ofWn  disappear.  In  this  way,  and  also  by  reason  of  the  thickening  uf 
the  epithelium,  the  interchange  between  the  maternal  and  foetal  blood  is 
interfered  with,  and  at  last  is  prevented. 

If  this  process  is  spread  over  the  whole  plaoenta,  the  foetus  perishes 
before  it  is  complete.  If  it  is  limited  to  circumscribed  areas,  it  may 
continue  to  live  for  a  shorter  or  longer  period. 

These  obser\'ation8  require  to  be  repeated  and  confirmed,  but  they  have 
ser\'ed  to  open  up  a  most  interesting  branch  of  syphilitic  iiathology. 

Syphilis  in  the  parents  will  manifest  itself  in  the  children  in  one  of 
several  ways, "which  are  determined  chiefly  by  two  factors — viz.  first,  the 
length  of  the  inten-al  between  the  infection  of  the  parent  and  the  date  of 
conception ;  and,  second,  the  thoroughness  of  the  treatment  of  the  parents 
during  tli:it  interval.  To  these  may  be  added  as  subsidiary,  but  still  of 
definite  importance,  a  third,  the  ty|>e  of  disease  which  has  affected  the 
father  or  mother,  whether  niiid  or  severe,  benigu  or  malignant 

From  what  has  already  been  said  in  reference  to  the  qnestioD  of  mar- 
riage, it  will  be  at  once  understood  that  the  danger  to  the  offspring  in 
untreated  cases,  and  in  those  where  conception  has  occurred  dnring  tlie 
early  secondary  ])eriod  of  the  disease,  is  of  the  moat  extreme  gravity.' 
lu  such  cases  the  usual  result  of  pi-egnancy  is  abortion  at  from  the  first 
to  the  fifth  or  sixth  month,'  the  fojtus  sometimes  exhibiting  the  evidences 
of  the  disease  in  the  shape  of  laive  bullEe  ujwn  the  palms  and  soles,  or 
in  the  presence  of  characteristic  visceral  lesions,  but  quite  as  often  show- 
ing notning  distinctive.  It  has  eenerally  undergone  more  or  less  mace- 
ration, and  theskiujwhichisreadilydetacliable,  is  of  a  congested,  purplish 
color. 

Dr.  Cory  thinks  that  in  many  cases  it  is  possible  that  the  effect  of 
syphilis  may  be  to  effect  so  early  an  abortion  that  the  case  is  simply 
regarded  as  one  of  delaye<l  menstruation  or  of  raenon-hagia.  Such  a 
conception  would,  however,  be  com{)etent  to  infect  the  mother,  and  might 
seem  to  explain  uases  otherwise  involved  in  obscurity.'   At  least  one-third 

'  According  lo  Kanowili,  in  women  who  nre  not  tretted  all  prcfinuicies  occurrlni; 
within  ihe  6nt  ihree  ^ears  of  their  iureclion  terniinite  either  in  abortion  or  in  the  binh 
of  children  who  survive  for  ontv  n  few  weeks  or  months. 

Wel)er  (quoted  by  I'arrol,  Le'P.vgi^i  MUirale,  Nov.  34,  I877,p,882)  lTeate<l  Ihirty-five 
pregnajit  women  hj  mercurini  iminction,  and  they  ill  went  to  full  term  under  noraiiil 
conditions.  Among  Ihnse  treated  with  mercury  and  iodide  of  potassium,  hut  who,  by 
reason  of  intoienunce  of  Ibe  former  drug,  took  chiefly  Ihe  latter,  20  per  cent  aborted ; 
when  Ihe  mixe<l  treatment  was  carried  out  r^llarly  15  per  cent,  aborted ;  and  when 
only  iodide  of  jiotasslum  was  pven  36  jier  txat.  aborted.  Hi.n  studies  were  made  on  109 
syphilitic  precnaiit  women.  Parrot  himself  says  [ii»/.)  that  "abortion  occurs  in  alniil 
one-lhird  of  all  syphilitic  women.  Syphilis  should  always  be  suspecled  when  this  acci- 
dent occurs  several  times  successively.''  "  The  date  of  abortion  depends  an  the  age  of 
the  syphilis  of  tlie  woman.  It  is  most  to  he  feared  during  the  evolution  of  secondary 
symptoms,  piirlicularlv  when  they  are  grave.  There  Ja  more  probability  that  it  will 
occur  when  infection  'has  preceded  prcgnuocy  than  when  it  occun  during  jia  coune. 
iVolhing  is  so  much  lo  be  feared  as  conlaui  ins  lion  of  tlie  ovnie.  The  nearer  Ihe  dale  of 
infection  of  the  mother  approaches  lo  full  term,  the  fewer  the  chances  of  abortion.  It  is 
not  likely  to  'Kxur  even  when  the  mother  is  infected  at  five  months." 

'Many  observers  think  that  abortion  residia  directly  from  the  dealh  of  the  fcetiia. 
Babington  (notes  to  Hunter's  Trtalite  on  Yenerad),  Trousseau,  and  Von  Baerenspruiig 
were  of  this  opinion. 

'  As,  for  instance,  when  a  woman  married  lo  a  syphilitic  man,  but  without  issue,  remar- 
riea  a  man  with  no  history  of  syphilis,  and  yet  gives  binh  to  a  syphilitic  child.  In  such  a 
eaae  there  would  be  no  history  of  direct  infeaion  and  none  of  pr^tnancy,  the  onl)'  two 
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of  all  syphilitic  children  are  dead  bom.^  As  time  goes  on,  however,  and 
the  intensity  of  tlie  parental  disease  is  lessened,  or  in  cases  where  appro- 
priate treatment  has  been  applied,  either  the  abortion  occurs  at  a  later 
period  of  pregnancy  or  the  children  are  brought  alive  into  the  world. 
Even  then,  howev'er,  and  although  at  birth  they  may  show  no  evidences 
of  the  disease,  their  chance  of  escape  is  but  small.  One-fourth  of  them 
die  within  the  first  six  months.  If  they  survive  that  period,  the  chances 
f  )r  life  are  slightly  in  their  favor,  but  those  for  health  or  freedom  from 
deformity  and  disease  are  still  overwhelmingly  against  them. 

The  course  of  inherited  sj-philis  differs  strikingly  from  that  of  the 
acquired  disease.  It  will  hardly  be  necessary  to  do  more  than  remind 
the  reader  of  the  ordinary  stages  of  the  latter  affection — the  primary, 
which  includes  the  period  of  the  chancre  and  of  lymphatic  engorgement, 
lastbg  about  sixty  to  seventy  days ;  the  secondary,  or  exanthematic,  cha- 
racterized by  copious  cutaneous  eruptions  and  extensive  involvement  of 
mucous  surfaces,  lasting  from  one  to  three  yeare ;  the  intermediate,^  or 
the  stage  of  latency  and  relapses,  lasting  for  a  very  variable  period, 
from  three  to  ten  years,  but  under  proper  treatment  very  much  reduced 
or  altogether  abolished ;  and  finally,  the  tertiary  period,  beginning  four 
or  five  years  after  contagion,  extending  indefinitely  throughout  life,  but 
often  in  cases  properly  treated  absent  altogether. 

For  purposes  of  description  and 'of  contrast  we  may  similarly  divide 
the  whole  period  of  evolution  of  a  case  of  inherited  syphilis,'  omitting 
the  primary  stage,  which  has  never  been  found  to  exist  in  true  cases  oi 
hereditary  syphilis.  Of  course  in  congenital  or  infantile  syphilis,  in 
which  by  direct  contagion,  either  from  the  mother  or  from  any  one  else, 
the  disease  was  acquired  by  the  child,  the  course  would  not  differ  mate- 
rially from  that  observed  in  the  adult.  But  as  this  stage  in  all  proba- 
bility corresponds  to  the  period  during  which  the  poison  is  already  find- 
ing its  way  into  the  system  through  the  lymjihatics,  of  course  it  is  not 
found  in  the  child  wlio  is  inffected  from  the  moment  of  conception  or 
who  receives  the  poison  from  the  mother  du'cctly  into  the  circulation.* 
For  from  one  to  three  weeks  the  infants  often  show  no  symptoms  of  the 
disease.  In  158  cases  collected  by  Diday,  86  manifested  symptoms  of  the 
disease  before  the  expiration  of  the  first  month,  and  60  of  the  remainder 
before  the  end  of  the  third  month.*    When  to  these  are  added  the  sta- 

modes  bj  which  slie  could  have  contracted  the  disease,  and  the  father — the  second  hus- 
Uad— might  be  unjustly  suspected. 

'  Ka.ssiOwit2,  (yp.  ciL 

'  So  designate  by  Mr.  Hutchinson,  and  for  clinical  purposes  a  very  valuable  addition 
to  the  periods  of  syphilis.  He  describes  it  as  follows :  The  patient  may  be  either  wholly 
free  from  symptoms  and  in  good  health,  or  he  may  remain  pale  and  rather  feeble,  and 
liable  from  time  to  time  to  slight  returns  of  eruption  on  the  skin,  sores  on  the  mucous 
membranes,  condylomata,  etc  lie  is  protected  as  regards  fresh  contagion,  and  should  he 
l^e^t  children  they  are  almont  certain  to  suffer.  The  relapses  during  this  stage  are  usu- 
ally easy  to  be  distinguished  from  true  secondary  symptoms.  There  is  little  or  no  febrile 
distarbance,  the  rash  is  not  copious,  and  often  not  symmetrical.  Acute  iritis,  retinitis, 
etc  never  occur  for  the  first  time,  though  they  may  do  so  in  the  form  of  relapses. 

*  The  idea  that  the  character  of  the  symptoms  which  first  api)eared  depended  upon  and 
corresTionded  with  the  stage  of  the  disease  in  the  parent  has  now,  I  believe,  no  support- 
ers. It  was  once  thought,  at  least  by  some  syphilographers,  that  if  the  f>arents  were  in 
the  tertlarv  sta^e  at  the  time  of  conception  the  child  would  develop  tertiary  symptoms, 
omittinff  the  other  stages. 

*  If  chancre  were  the  first  symptom  of  constitutional  syphilis,  why  should  it  not  appear 
iQ  (sues  of  hereditary  syphilis  ?  ^  InJantiU  SyphilU,  p.  101. 
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We  see,  then,  tliat,  setting  aside  minor  points  of  difference,  these 
observers  aU  coincide  in  describing  this  condition  as  one  essentially  of 
llie  nature  of  s)'T)hilitic  Ixme  troubles  with  whicli  we  are  familiar  in  the 
acquired  form  of  the  disease,  consisting  primarily  and  throughout  of  an 
nnnatuml  accumulation  of  cell-elements,  which  in  the  later  stages  by 
their  pressure  produce  various  degenerations  of  surrounding  structures, 
and  which,  as  they  occur  during  the  process  of  bonc-formatiou,  are 
accompanied  by  irregular  and  abnormal  (Imposition  of  lime  salts.  They 
especially  affect  the  regions  mentioned — the  junctions  of  the  epiphyses  and 
diapbyses — because  at  that  time  those  points  are  the  seat  of  gi-eat  phys- 
iological activity.  SjHJbilis,  indeed,  throughout  its  entire  course  is 
notably  subject  to  similar  influences,  as  one  example  of  which  I  may 
instance  the  preference  displayetl  by  the  periostitis  which  results  in  nodes 
or  in  caries  lor  the  siil«nita neons  bones,  the  tibia,  clavicle,  cranium,  etc; 
or,  in  other  words,  for  those  which  are  subject  to  freoucnt  traumatisms — 
trifling,  perhaps,  but  sufficient  to  determine  a  slight  nypenemia,  which  U 
followei  by  abnormal  eel  I -proliferation  or  accumulation. 

The  symptoms  which  obtain  in  this  condition  of  sj-philitic  osteo-chon- 
dritis  are  as  follows:  The  child  may  be  attacked  during  intra-utcrine 
life,  and  in  that  event  the  osseous  lesions  will  probably  be  ooincident 
with  other  B\-pliilomata  and  with  placental  disease  of  sufficient  gravity 
to  destroy  lite/  If  the  child  is  born  alive,  the  first  development  of  the 
disease  will  probably  lie  noticed  as  a  swelling  at  the  diaphyso-epiphysial 
junction  of  one  of  the  long  bones,  which  in  the  emaciated  suiijects  of 
hereditary  syphilis  is  often  visible,  and  can  always  be  discovered  by  m1- 
palion.  The  bones  most  frequently  attacked  are  the  humenis,  radius 
and  ulna,  tibia  and  femur,  but  the  clavicle,  ribs,  sternum,  and  bones  of 
the  metatarsus  and  metacarpus  Are  also  often  invoIve<l,  and  much  more 
rarely  the  frontal  and  parietal.  The  more  pronounced  the  syphilis  of  the 
iKirents,  or  the  nearer  tlie  date  of  conception  to  the  time  at  which  their 
infection  occurred,  the  more  probable  is  it  that  several  bones  will  be 
affected,  and  the  more  unfavorable  the  prognosis  as  respects  the  life  of 
the  cliikl.  Indeed,  it  has  l)een  noticed  that  "  in  stillborn  infants  and  in 
those  dying  soon  after  birth  tlic  majority,  or  even  all,  of  the  long  bones 
are  affected."  * 

The  swelling  is  found  to  consist  of  a  ring  or  collar  which  more  or  less 
completely  aurronnds  the  Imne,  is  apt  to  be  smooth  rather  than  irregular, 
and  when  two  bones  situated  near  to  each  other  are  simultaneously  ail'ected 
may  conjoin  them.  This  condition  persists  during  the  first  stage  of 
pathologists,  and  passes  with  greater  or  less  rapidity  into  the  second 
stage,  in  which  the  swelling,  the  cell -proliferation,  reaches  its  height. 
This  may  take,  in  eases  nninfluenco:!  by  treatment,  several  weeks  or 
even  montlis.  Under  the  use  of  mercurials  and  iodide  of  [wtassinm 
they  usually  subside  rapidly.  During  this  second  stage,  however,  owing 
to  tlie  proximity  of  the  swellings  to  the  joints,  a  moderate  amount  ot^ 
synovitis  is  often  present.  This  affects  chiefly  the  elbow  and  the  knee, 
but  may  appear  in  any  joint.  It  is  also  readily  iufluenee<l  by  specific 
treatment  and  well-regulated  pressure. 

'  Pollnow  found  onteo-cbnndritiii  in  35  wit  of  50  (vpliilitic  ftetusw  f  P«r  Ifi/dropt  Sin- 
juinottita/atiiit,  Ocrliii,  1874,  ^imleil  by  Hill  and  Cooper,  op.  e/I.,  p.  3J2). 
■  Bumsteud  and  Tnjlor,  cp.  cil.,  p.  TG7. 
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When  the  third  stage  is  reached,  or  that  of  the  formation  of  granula- 
tion-tissue,  with  d^enerative  changes  of  the  cartilages  and  of  the  bones 
themselves,  deformity  often  becomes  more  marked.  There  are  unnatural 
curves  or  angles  in  the  bones,  with  more  or  less  complete  separation  at 
the  point  of  junction.  Where  many  bones  are  affected  in  this  way,  tlie 
resulting  deformity  is  extreme  and  the  patient  may  be  absolutely  power- 
less, a  condition  of  pseudo-paralysis  supervening  in  which  the  limbs  He 
motionless  or  swing  about  like  the  arms  or  If^  of  a  doll  when  the  child 
is  carried. 

When  the  swelling  does  not  undergo  absorption,  the  superjacent  tissues 
sometimes  become  involved,  abscesses  form  and  make  their  appearance 
externally,  extensive  necrosis  of  the  shaft  of  the  affected  bone  takes  place, 
and  the  little  patient  usually  dies  of  hectic,  pyiemia,  or  exhaustion* 
When  the  cranial  bones  are  involved,  the  disease  is  apt  to  limit  itself 
chiefly  to  the  stage  of  osteophytic  formation,  the  immovability  of  the  bones 
probably  favoring  the  organization  of  the  new  cell-growth  rather  than 
the  production  in  it  of  inflammatory  changes.  The  growths  are  met 
with  chiefly  in  older  children  than  those  affected  with  the  form  of  osteo- 
chondritis just  described;  they  affect  the  periphery  of  the  liver,  and 
are  found  most  usually  around  the  anterior  fontanel,  and  later  on  the 
parietal  and  frontal  eminences.  The  sutures  are  sometimes  completely 
soldered  together.^  The  osteophytes  vary  in  thickness  from  a  quarter  of 
an  incli  to  an  inch,  or  are  even  larger.* 

The  most  important  differential  diagnosis  to  be  made  in  these  cases  is 
between  the  rachitis  of  young  children  and  the  form  of  syphilis  in  ques- 
tion. Much  difference  of  opinion  still  exists  as  to  the  relation  between 
these  diseases,  syphilis  being  claimed,  on  the  one  hand,  as  having  in  the 
majority  of  cases  a  definite  causative  influence,  while,  on  the  other,  the 
existence  of  this  relation  is  denied.  When  we  come  to  contrast  the 
pathology  of  the  two  diseases,  we  can  readily  understand  why  they 
should  be  confounded,  the  minuter  changes  which  occur  being  essentially 
the  same — viz.  cell-proliferation  and  accumulation,  with  subsequent  in- 
flammatory changes,  associated  with  irregular  deposits  of  lime  salts. 

Compare,  for  example,  the  description  of  the  pathology  of  bone  diseases 
in  inherited  syphilis  already  given  (pp.  287,  288)  with  the  following  terse 
summary  of  the  changes  which  take  place  in  rickets  in  cases  where  no 
suspicion  of  syphilis  exists,  either  ancestral  or  acquired :  "  The  changes 
are  more  distinctly  noticed  at  the  epiphyses  than  in  the  diaphyses. 
Instead  of  the  regular  stages  and  distinct  boundaries  observed  in  the 
normal  development  of  Iwne,  there  is  a  singular  disorderly  commingling 
of  the  exaggerated  cartilage-proliferation  and  transition  substance,  with 
calcification.  The  cartilage-cells,  stimulated  to  excessive  multiplication, 
are  transformed,  some  into  bone-corpuscles,  some  into  medullary  cells, 

^  In  a  case  reported  by  Barlow  it  was  not  possible  at  the  autopsy  to  discover  the  point 
of  union  {Path.  Transaeiions,  1879,  p.  339). 

'  These  conditions  may  all  result  in  a  child  the  subject  of  acquired  syphilis,  but  are  apt 
to  be  milder,  to  involve  fewer  bones,  and  to  yield  more  readily  to  treatment.  This  would 
of  course  be  expected,  inasmuch  as  the  same  difference  in  favor  of  the  acquired  form,  as 
compared  with  that  which  is  inherited,  extends  to  all  the  lesions.  As  Diday  succinctly 
expresses  it :  "  In  the  one  case  the  poison  vitiates  only  the  elements  of  nutrition ;  in  the 
other  it  vitiates  at  the  same  time  those  of  formation  and  those  of  nutrition."  It  would 
exceed  the  limits  of  the  present  article  to  describe  acquired  sypliilis  in  children. 
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and  others  into  conoective-tissue  forms.  Tlie  same  process  U  in  active 
operation  in  the  deep  periosteal  layers,  the  material  accumulating  to  bUch 
a  degree  as  to  add  much  to  the  thicknesa  of  the  shaft." ' 

The  points  of  resemblance  are  manifest,  just  as  they  are  between  a 
syphiHtic  and  a  variolous  pustule,  but  they  end  in  both  cases  when  we 
come  to  study  the  evolution  of  the  phenomena  either  from  an  anatomical 
or  from  a  clinical  standpoint  They  may  be  expressed  as  follows  in 
tabular  form: 


OsBEOCB  Lesions  ddb  to  Ijjhekited 

Syphilis, 
The  swellingB,  particularly  those  of  the 
long  bones,  show  themselves  at  or  soon 
alter  birth. 


Preceded  or  accompauied  by  eaufflee, 
coryza,  and  cutaneous  and    mucous 

No  such  prodromata  in  moat  casea. 


BiCKETS. 


before  six  months,  gen- 


Rarely  appi 
erafly  attll  later. 

No  such  history  necessarily. 

No  such  prodromatiL 


Pallor,  restlessnew,  sweating,  nauMa, 
diarrboM,  etc.  constitute  a  combina- 
tion of  symptoms  which  oll«n  pre- 
cede the  bone  disease. 

Cachexia  marked. 

Not  present  as  a  group. 

Cranial  bones  thickened  in  spots,  usu- 
ally npon  the  occiput 
All  or  nearly  all  involred. 
Extremities  symmetrically  enlarged. 


Cachexia  absent  or  moderate. 

Phvsiognomical  peculiarities  of  syph- 
ilis present' 

Circumscribed  tumors  on  frontal  and 
parietal  boneB,  rarely  on  occiput. 

Ribs  not  markedly  affected. 

Swellings  on  long  bones  or  extremities 
irregular. 

Disease  of  ribs,  when  e:tisteiit,  not  ordi- 
narily coincident  with  that  of  other 

Fontanels  close  at  usual  period. 
Other  syphilitic  symptoms  present;  en- 
largement of  phalanges,    metatarsal 

Often  accompanied  by  sinuses,  synovitis, 
abscesses,  cutaneous  ulcers,  etc. 

Generally  disappears  by  resolution,  with- 
out leaving  any  permanent  change. 

Mortality  among  children  in  whom  many 

hones  are  involved  is  very  great. 
Specific  treatment  ueeful. 
In  the  first  stage  there  is  an  exuberant 

calcification  of  the  ossifying  cartilage, 

causing  necrosis  of  the  nevr-formed 

tissue  and  a  consecutive  inflammation, 

which  terminates  in  the  separation  of 

the  epiphyses.' 

The  diagnosis  of  the  bone  lesions  of  hereditary  exostosis  can  readily 
be  rec(^nized  in  a  short  time  by  noting  the  fiict  that  they  are  stationaiy, 

'  Agnew's  Surgrn/,  vol.  i.  p.  1030. 

'  See  p.  313. 

'  This  table  is  founded  on  one  which  I  added  to  the  translation  of  Comil  made  bv 
Dr.  Sinies  and  myself,  and  ii  compiled  chiefly  from  the  excellent  work  of  Dr.  Taylur 
already  alluded  to. 


Closure  delayed. 

Syphilitic  symptoms  absent. 


Little  external  or  BUrrounding  involve- 
Usually  leaves  some  bending  of  shaft 
and    distortion    of    the    neighboring 

Much  less. 

Of  no  benefit 

This  is  less  marked.  There  is  formed, 
instead,  a  soft  and  non-calcified  oste- 
oid tissue. 
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even  if  their  later  appearance,  larger  size,  the  absence  of  syphilitic  his- 
tory or  symptoms,  and  the  resistance  to  specific  treatment  left  us  in 
doubt. 

The  diagnosis  from  accidental  separation  of  the  epiphysis,  or  from 
fractures,  may  be  made  from  the  history  of  the  case. 

In  cases  of  separation  of  the  epiphysis,  complicated  with  suppuration, 
Binuses,  etc.,  the  trouble  may  be  mistaken  for  a  similar  condition  due  to 
non-specific  inflammation.  In  all  the  recorded  instances,  however,  the 
latter  has  occurred  much  later  in  life,  is  attended  with  much  more  acute 
inflammatory  symptoms,  lymphangitis,  etc.,  and  is  of  course  without  con- 
comitant symptoms  of  syphilis.  In  both  these  cases  there  is  a  decided 
osteo-periostitis,  and  as  so  much  depends  on  the  early  and  vigorous  use 
of  specific  treatment,  it  may  be  worth  while  to  contrast  the  two  forms 
of  the  disease. 


SYPHiLrric  Osteo-Pbriostitis. 

Occuni  in  infants  under  three  months 

of  age. 
Hiatory  of  syphilis  in  child  and   its 

parents. 
Implication  of  other  bones. 
Coincident  with  the  development  of  the 

shaft  of  the  bone. 
Other  lesions  of  syphilis:  nodes,  skin 

eruptions,  etc. 
All  the  local  symptoms  comparatively 

mild. 
Disease  sharply  localized. 
Lymphatics  of  limb  unaffected. 
Beneficial  effect  of  specific  treatment  if 

employed  early.* 


Non-Specifio  Osteo-Pebiostitis. 

No  instance  of  its  occurrence  in  children 
under  one  year  of  age. 

No  history  of  syphilis ;  sometimes  a  his- 
tory of  traumatism. 

Usually  confined  to  one  bone. 

Coexists  with  tJie  ossification  of  the 
epiphyses. 

No  such  symptoms. 

Pain,  redness,  and  swelling  very  marked. 

Involves  neighboring  parts. 
Lymphangit^  present 
No  such  effect. 


Syphilitic  dactylitis  in  the  inherited  variety  of  the  disease,  as  in 
the  acquired,  consists  of  two  varieties.  The  one  of  these  which  usually 
appears  earlier  involves  chiefly  the  periosteum  and  the  fibrous  and  integ- 
umentary structures  surrounding  a  joint,  usually  a  metacarpo-  or  meta- 
tarso-phalangeal  articulation,  involving  a  phalanx,  and  is  characterized 
oy  slow,  almost  painless,  swelling  and  discoloration  of  the  affected  mem- 
ber. (Fig.  9,)  This  is  due  to  a  gumraous  infiltration  which,  after  absorp- 
tion under  proper  treatment,  leaves  the  toe  or  finger  temporarily  stiff,  but 
not  permanently  disabled. 

The  second  form  is  a  specific  osteo-myelitis,  with  periostitis,  coming  on 
later,  and  often  destroying  the  bone  or  the  articulation  involved.  (Fig.  10.) 

The  absence  of  acute  inflammatory  symptoms  in  the  first  variety  dis- 
hn^ishes  it  from  paronychia,  whitlow,  and  gout.  Rheumatoid  arthritis 
•^ins  in  the  joints,  is  associated  with  other  symptoms ;  deformity  of  the 
fingers  comes  early  in  the  disease,  and  there  is  a  teno-synovitis  with 
contraction. 

The  second  variety  might  be  taken  for  enchondroma  or  exostosis,  but 
these  growths  increase  much  more  slowly,  involve  only  a  limited  portion 
of  the  bone,  are  of  greater  density,  and  are  much  more  strictly  circum- 
scribed. 

As  a  rule,  especially  in  cases  which  are  recognized  early  and  treatetl 

^  Comil,  op.  cU.,  p.  274. 
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actively,  the  prognofliB  is  good.     Iodide  of  potassium  should  bo  iis« 
in  combioation  with  mereurj'. 


From  Bunuteid  dd  Yentnal  Ditraitt,  Uliutntlng  Sjphllltio  DsctjUtla. 

Syphilis  of  the  Teeth. — Syphilis  of  the  teeth  has  its  chief  iatcrest  t 
the  general  practitioner  from  its  very  important  bearing  on  diagnosii 
As  manifesting  itself  at  an  age  when  the  child  is- not  apt  to  present  tli 
active  and  unmistakable  cutaneous  and  mucous  lesions  of  the  disease,  an 
when,  consequently,  its  recognition  is  ofteu  extremely  difficult,  this  diaj 
nostic  importance  is  greatly  mcreased. 

The  teeth  of  the  first  dentition,  although  exhibiting  the  usual  signs  o 
interference  with  nutrition  in  tlieir  irregular  developmcDt,  opaque  an 
chalky  enamel  deficient  in  quantity  and  unevenly  distributed,  soft  an 
friable  dentine,  incoogmity  of  size  individually  and  relatively,  and  pron< 
uess  to  decay,  do  not  often  display  any  distinctive  evidence  of  syphili 
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The  same  conditions  may,  and  often  do,  depend  on  other  causes,  and  are 
commonly  associated  with  various  cachexite — the  strumous,  gouty,  rheu- 
matic, rachitic,  etc. — and  even  with  other  slighter  ailments  tending  to 
produce  imperfect  assimilation  and  malnutrition. 

In  the  permanent  teeth,  likewise,  the  same  condition  may  be  due  to  the 
same  causes.  Stomatitis,  however  produced — by  mercury,  by  gastro- 
intestinal derangements,  by  local  irritation  of  any  kind — is  apt  to  result 
in  imperfectly  organized  dental  structures.  Mercurial  teeth,  for  example, 
are  usually  irregularly  aligned,  horizontally  seamed,  honeycombed, 
craggy,  malformed,  of  an  unhealthy  dirty  yellow  color,  separated  too 
widely,  and  deficient  in  enamel.*  The  diseases  of  childhood,  especially 
the  eruptive  fevers,  eclampsia,  typhoid  fever,  etc.,  by  temporarily  arrest- 
ing or  greatly  interfering  with  nutrition  during  the  developmental  period 
of  the  teeth,  often  cause  horizontal  furrows  across  their  crowns,  which  are, 
of  course,  j^ersistent  throughout  life,  and  mark  indelibly  the  influence  of 
such  disorders  on  all  the  formative  processes. 

None  of  these  conditions,  however,  are  in  the  least  degree  characteristic 
of  syphilis,  the  special  expression  of  which  in  the  mouth  is  to  be  found 
only  in  the  permanent  upj)er  median  incisors.  For  the  recognition  and 
description  of  the  peculiarities  of  these  teeth  in  the  subjects  of  inherited 
syphilis  we  are  indebted,  as  we  are  for  so  much  else  of  inestimable  value 
in  the  study  of  the  disease,  to  Mr.  Hutchinson.  In  1863,  in  a  memoir 
on  Syphilitic  Diseases  of  the  Eye  and  Ear,  he  wrote  as  follows  *  concern- 

^  The  latter  defect  is  particularly  noticeable  on  the  cusps  of  the  sixth-year  molars. 
(See  note  ou  "  Syphilis  of  the  Teeth,"  by  Dr.  James  W.  White,  in  Am.  ed.  of  Cornil,  pp. 
2.N-290.)  The  discui«jion  as  to  the  eflect  of  mercury  in  producing  the  condition  of  tlie 
tetth  known  as  honeycombed  is  still  going  on,  but  the  evidence  seems  to  point  clearly  to 
*  direct  onnection  with  the  administrution  of  mercury  in  infancy,  either  for  syphilb 
or  in  excessive  doses  as  a  purge,  or  in  some  of  the  teething  powders,  which  often  consist 
of  calomel  and  opium,  mt.  Hutchinson,  at  a  meeting  of  the  Odontological  Society  (see 
Procte/lings  for  1877,  p.  249),  gave  an  interesting  description  of  the  way  in  which  the 
s'ip{K>siiion  was  arrived  at.  Lamellar  cataract  is  a  disease  which  aflects  the  eyes  of  chil- 
dren who  have  suffered  from  convulsions:  it  was  noticed  that  in  cases  of  that  form  of 
ciiarrh  there  were  also  honeycombed  teeth,  and  it  was  thought  that  the  convulsions,  the 
uuract,  and  the  honeycombed  teeth  were  all  due  to  the  same  unknown  cause.  At  last 
a  few  exceptions  were  found — patients  with  cataract,  but  with  good  teeth,  and  then  some 
wbo  had  had  oonvuJsioiis  only,  and  yet  had  honeycombed  teeth ;  lastly,  it  was  noticed 
that  mtist  of  the  patients  had  been  treated  with  mercury.  So  it  came  to  be  recognized 
thai  ilie  honeycombed  teeth  were  only  accidentallv  associated  with  the  cataract,  and  that 
thej  were,  in  fact,  the  result  of  the  mercury  which  had  been  given  to  cure  the  convulsiv  ns. 
The  same  gentleman  figures  a  case  of  this  disease  in  his  JUnstrations  of  Clinical  Surgery 
; London,  1875),  and  thus  describes  it  (p.  55) :  "The  present  state  of  his  permanent  teeth 
is  so  characteristic  as  to  deserve  more  detailed  description.  The  change  about  to  be  men- 
tif'iied  aJtects  all  the  incisors,  canines,  and  first  molars  of  both  upper  and  lower  jaws,  the 
bicujipid  being  scarcely  implicated  at  all ;  the  second  molars  are  also  quite  healthy.  In 
the  tirst  nnolars  the  alterations  consist  of  deficiency  of  enamel  on  the  upper  surface  of  the 
cn)wu  and  the  presence  of  spines  of  uncovered  dentine.  In  the  case  of  the  incisors  a 
orjiisidenible  portion  of  the  crown  of  each  tooth  is  totally  devoid  of  enamel,  and  its  den- 
tine is  alao  deficient  to  some  extent,  so  that  the  teeth  are  thin,  sharp-edged,  and  of  a  dirty 
yellowish  color.  The  transition  from  the  enamel-covered  to  the  diseased  part  occurs 
suddenly  in  a  horizontal  line  at  some  little  distance  from  the  crown  of  each  tooth ;  the 
pf^ition  of  this  line  or  step  being  in  each  tooth  nearly  at  the  same  distance  from  the 
ipim.  The  general  effect  when  all  the  teeth  are  seen  together  is  as  if  a  string  had  been 
tied  around  them  when  sod  and  the  distal  part  had  withered." 

^Chapter  on  "The  Means  of  Recognition  of  the  Subjects  of  Hereditary  Syphilis 
during  the  Tertiary  Stage,"  p.  204.  Before  this,  however,  he  had  called  attention 
to  the  game  peculiarities  in  a  paper  on  "The  Means  of  Recognizing  the  Subjects  of 
Inherited  Syphilis  in  Adult  Life,"  Medical  Times  and  QazeiUy  London,  Sept,  11,  1858, 
p.  265. 
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iDg  the  symptom!)  which,  in  a  suspected  case,  would  aid  id  detennining 
the  diagnosis:  "By  far  the  most  reliable  amongst  the  objective  symptoms 
is  the  state  of  the  permanent  teeth  if  tlie  patient  be  of  age  to  show  them. 
Although  the  temjKjpary  teeth  oflen,  indeed  usually,  present  some  pecu- 
liarities in  aypliilitic  children  of  which  a  trained  observer  may  avail  him- 
self, yet  they  sliow  nothing  which  is  pathognomonic,  and  nothing  whicli 
I  dare  descril>e  as  worthy  of  general  reliance.'  Tlie  central  upper  incitiori 
of  Vie  second  set  are  tlie  test  teeUi,  and  the  surgeon  not  thoroughly  con- 
versant witli  the  various  and  very  common  forms  of  <leiital  mallormatiui: 
will  avoid  much  risk  of  error  if  lie  restricts  liis  attention  to  this  pair 
In  syphilitic  patieutji  these  teeth  are  usually  short  and  narrow,  with  t 
broad  vertiuil  notcli  in  their  edges  and  their  corners  rauuded  off.  Ho^ 
izoolal  notclies  or  furrows  are  often  seen,  hut  they,  as  a  rule,  have  noth- 
ing to  do  with  syphilis.  If  Uie  question  be  put,  Are  teeth  of  the  typ« 
described  psit hogn onion ic  of  syphilis?  I  answer  unreservedly  that  wliei 
well  ciioracterizcd  I  believe  they  are.  I  have  met  with  many  cases  ii 
which  the  type  in  question  was  so  slightly  marked  that  it  served  only  t< 
suggest  suspicion,  and  by  no  means  to  remove  doubt;  but  I  liave  nevei 
seen  it  well  characterized  without  having  reason  to  believe  that  thf 
inference  to  which  it  pointed  was  well  founded." 

As  a  matter  of  course,  so  positive  a  statement  in  a  matter  of  sucl 

fravity  and  inii)ortauce  excited  considerable  criticism,  and  the  views  of 
Ir.  Hutchinson  have  never  been  without  earnest  and  often  able  oppo- 
nents ;  but  it  is  safe  to  say  that  time  has  only  scr\'ed  to  place  them  on  i 
surer  foundation  and  to  enhance  their  value  in  the  eyes  of  tlie  profession 
That  they  Iiave  uutlergonc  no  material  change  in  the  mind  of  their  dis- 
tinguished  author  is  shown  by  his  expressions  of  opinion  during  tlif 
debate  on  syphilis  in  the  London  Pathological  Society  in  1876,*  ana  stil 
later  by  the  following  memoranda  whicli  he  gives  as  a  guide  in  diag- 
nosis:* 

"1.  No  special  peculiarities  are  to  be  looked  for  in  the  first  set  of 
teeth. 

"  2.  There  can  l>e  no  more  serious  blunder  tlian  to  imagine  that  bac 
teeth  in  proportion  to  their  badness  of  form  are -to  be  suspected  of 
syphilis. 

'  So  far  as  I  know,  the  only  reoorded  instances  bv  reliable  observen  of  the  temponr; 
teeth  presenting  the  peculiar  characteribtica of  svphilis  are  aa  follows:  In  the  Tranaaetiiiiu 
of  the  Odonlologicaf  Society  of  Great  Britain,  vol.  ii.,  1877,  p.  258,  Mr.  Oakle;  Cola 
described  a  case— without,  nnforlunalely,  giving  details — in  which  the  "  peg-Biiaiiod  ten> 
liorary  teeth  were  very  cliaracterislic  of  syphilis."  Mr.  Coles's  abilities  are  well  known 
and  the  fact  that  at  the  prerious  meeting  the  society  bad  been  addressed  b^  Mr.  Huldiin 
Don  on  this  very  subject  would  seem  to  indicate  thui  he  was  quite  familiar  with  the  iui|ioit 
anceof  his  stalenienL 

M.  Foumier  cails  attention  {Arehivrx  <U  Drrm.  tl  Syph.,  Sept.  25,  1883)  lo  a  cast  (N'o 
48)  to  be  found  in  the  collection  of  M.  Patrol  iii  the  museum  of  the  Foundling  Hospita 
at  Paris.  This  displays  the  dentition  of  a  cliild  twenty-seven  montlis  old,  in  which  thi 
two  upper  median  incisors  are  typical  Hutchinson  teeLb.  M.  Fournier  adds  that  laiei 
researches  show  unmistakably  thai  the  temporary  leelh  may  be  affected  by  hereditan 
ayphilis  in  the  same  manner'as  those  of  the  second  dentition,  althoiigb  not  more  thai 
one  case  of  the  former  is  recognired  to  fifteen  or  twenty  of  the  latter.  He  thinks,  how 
ever,  that  this  proportion  would  be  fcreatly  modified  if  in  the  autopsies  of  ^oiing  cliildrei 
the  alveoli  were  opened  to  examine  the  embryonic  teeth.  M.  Parrot  by  Ibis  oieoiis  daimi 
to  have  often  discovered  lesions  of  the  milk  teeth. 

'  J,07id<m  Lanctt,  1876,  pp.  56  and  .535. 

'  lliiutratiotu  of  Cltnuaii  Sargtiy,  faociculus  li.,  London,  1878. 
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"3.  Tlie  upper  central  incisors  are  the  only  teeth  which  are  positively 
diaracteristic.  The  others  may  afford  corroborative  testimony,  but  are 
not  to  be  relied  upon  alone. 

"4.  The  chief  peculiarity  is  a  ceneral  dwarfing  of  the  tooth,  which  is 
both  too  siiort  and  too  naiTow,  and,  from  its  sides  slanting  together,  pre- 
sents a  tendency  to  become  pointed.  This  tendency  to  pointing  is  always 
defeated  by  the  cutting  off  of  the  end,  the  truncation  being  usually  effected 
in  a  line  curved  upward,  so  as  to  produce  a  single  shallow  notch.  At  the 
bottom  of  this  notch  the  enamel  is  deficient  and  the  dentine  exposed,  but 
there  is  no  irr^ular  ])itting,  as  in  stomatitis  teeth. 

'^  5.  The  malformations  are  unusually  symmetrical  and  affect  pairs  of 
teeth.  The  two  central  incisors  resemble  each  other,  and  the  two  laterals 
are  also  alike.  If  any  defect  passes  horizontally  across  all  the  incisors  at 
the  same  level,  and  affects  them  all  alike,  it  is  probably  not  due  to  syphilis. 

^^  6.  In  syphilis  the  lateral  incisors  usually  show  little  or  no  malforma- 
tion. 

"  7.  The  occurrence  of  the  peculiarities  due  to  syphilis  and  those  due 
to  mercury  in  the  same  mouth  are  exceedingly  common." 

The  great  importance  of  the  subject  seems  to  me  to  justify  one  more 
quotation,  as  showing  the  opinion  at  a  very  recent  date  of  men  well  qual- 
ified to  judge  of  the  correctness  or  inaccuracy  of  these  statements.  Mr.  C. 
Macnamara  and  Dr.  Thomas  Barlow  ^  say :  "  The  characters  of  the  teeth  are 
so  valuable  when  present  that  it  is  important  to  have  them  clearly  noted — 
the  more  so  that,  in  spite  of  Mr.  Hutchinson's  clear  description,  they  have 
been  much  misrepresented.  It  may  be  pointed  out — (1)  That  only  the 
upper  median  permanent  incisora  are  characteristic,  and  sometimes  only 
one  of  them  is  typical,  of  the  disease ;  (2)  that  these  teeth  are  generally  a 
little  apart,  instead  of  being  in  apposition,  and  are  more  or  less  dwarfed ; 
(3)  that  in  a  typical  specimen  the  width  of  the  cutting  edge  is  narrower 
than  the  width  of  the  tooth  as  it  emerges  from  the  gum ;  (4)  that  a  typ- 
ical syphilitic  tooth  presents  a  single  notch,  not  a  serrated  margin ;  and 
that  occasionally,  if  the  notch  has  not  been  actually  scooped  out,  there  is 
a  little  lanula-shapcd  area  which  may  readily  become  a  notch;  (5)  finally, 
that  although  such  teeth,  when  present,  are  absolutely  pathognomonic, 
the  existence  of  normal  permanent  upper  median  incisors  by  no  means 
excludes  the  existence  of  hereditary  syphilis." 

1  believe  this  may  fairly  be  taken  to  represent  the  general  belief  at  the 
present  day  among  those  best  qualified  to  pronounce  upon  the  merits  of 
the  case ;  and  I  may  say  that  it  is  unqualifiedly  my  own  opinion,  arrived 
at  after  some  experience  and  considerable  investigation  into  the  literatui^e 
of  the  subject.  It  is  not  uncommon,  however,  to  hear  doubts  expressed 
as  to  the  value  of  this  sign  in  the  diagnosis  of  syphilis,  and  at  intervals 
articles  are  written  or  papers  read  to  prove  that  it  is  not  of  the  uniform 
and  distinctively  conclusive  significance  that  has  been  attributed  to  it.* 

,  On  behalf  of  the  Collective  Investigation  Committee,  who  have  issued  a  circular  de- 
igned to  elicit  information  as  to  the  effect  of  s^hilis  on  the  civil  population  of  Great 
Bmain.  This  circular  has  been  sent  to  physicians,  and  contains  queries  as  to  various 
p<»U)to  relating  to  the  symptoms  of  inherited  syphilis;  among  others  as  to  the  existence 
m  any  given  case  of  "  notdied,  dwarfed  upper  median  incisors,"  which,  with  or  without 
other  symptoms,  would  establish  the  diagnosis  of  that  case.  The  observations  above  quoted 
*« explanatory  of  this  <|oestion  [The  BrUith  AMicnl  Jnurvnl.  Dec.  16,  1882). 

"I  cannot  aay  more  in  favor  of  the  diagnostic  values  of  these  teeth  than  that,  when 
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Corroborative  evidence — which,  to  my  mind,  is  very  strong  as  comin^^ 
from  meu  whose  opportunities  for  observation  of  dental  peculiarities  an 
almost  tmlimitod — is  found  in  the  writings  uf  those  gentlemen  who  havg 
devoted  themselves  to  dental  and  oral  surgery  exclu^vely,  Mr,  Heurj- 
Moon '  says : '  "  My  observations  on  tliis  subject  extend  over  some  twelve 
years,  and  include  some  huudrtds  of  cases ;  and  although,  in  some  details 
as  to  the  manner  of  causation,  I  may  difi'er  from  the  view  published  by 
Mr.  Hutchinson  (before  iiuuwlcdge  on  tuuth-development  was  advanoxl 
as  it  is  at  present),  yet  I  must  coincide  entirely  with  his  general  ooncki- 
sioiis."  ''  The  question  really  is  this  :  Is  there  one  peculiar  conformation 
of  the  teetli  due  to  inherited  syphilis  and  not  produced  by  any  other  cause? 
The  evidence  in  tavor  of  an  allirmalive  answer  to  this  question  appears  to 
mc  to  be  so  Strang  tliat  I  think  the  onus  of  disproof  resls  with  the  scep- 
tics." *  These  views  were  coincided  in  by  the  majority  of  the  gentlemen 
to  whom  they  were  addressed,  all  of  them  dentists  and  surgeons  of  expe- 
rience and  repute,  and  who  included  men  so  well  known  to  the  profession 
as  Mr.  Oakley  Coles,  Mr.  Samuel  Cartwright,  Mr.  Charles  Tomes,  and 
othei's. 

It  may  be  considered  as  well  established,  then,  that  these  peculiar  teeth 
— stunted,  abnormally  narrow  at  the  cutting  edge,  cresoentically  rounded 
witli  tlie  convexity  upward,  and  the  surface  inclined  upward  and  for\\-an) 
instead  of  backward  iis  in  normal  teeth,  widely  separated,  but  couvei^ing 
at  their  lower  edges — su*  pathognomonic  of  hereditary  syphilis.*   They  art 

present  in  typical  form,  (liey  hsre  a  certnin  weight  in  favor  of  the  eiiilence  of  heredilarv 
Bvphilii  in  the  given  subject"  (Van  Hiu-Hngeu,  article  "Syphilis"  in  Intemai.  Eneye.  «i 
Surijtry,  vol.  ii.  p.  565).  "  it  lias  been  (he  custom  from  time  to  time  since  lir.  Hutchinson 
ma<le  Iiis  observntion  (o  qiiesiinn  ilie  validity  of  Lis  vieus,  both  as  to  the  fact  of  intersiiiiHl 
keratitis  being  due  to  heretlitaiy  syphilis,  and  as  to  the  diii^nostic  values  of  the  so~ca1Ie'! 
characteristic  teetli.  ThuH,  it  has  been  luweried,  not  only  in  ICngland,  but  on  the  Continent, 
and  ea|>ecially  in  Germany,  that  the  di»eni>e  may  lie  the  remilt  of  malnutrition  in  scrofuloii! 
and  rickety  BiibjecEJi;  and  il  bus  beeu  maintained  that  the  niidrormulion  of  the  t«eth  is  tht 
bimple  arrest  of  development  in  a  perverted  conslitulton  from  other  causes  than  syphilis" 
(Bumstead  and  Taylor, op.  «'(.,  p.  Toll.  Garreison  saj-s(C»nii  Ata-i/fry,  p,  316);  "Obeerva. 
tions  will  be  found  to  greatly  vary  conceminE  llie  euHtence  of  any  constancy  in  pli«Doni' 
ennl  expressions  of  the  leelli  iu  tliiH  rtlaiion/' 

M.  Magilot,  wlio  has  for  some  yean  been  supposed  to  pay  especial  attention  to  thi< 
Kubiect,  has  re(«nily  written  an  elaborate  piiper  {OaieiU  da  Hipiiaux,  SepL  29,  Oct.  4.  II. 
anti  IB,  ISSl)  to  prove  (Ist)  that  den  Ml  enwiona,  as  he  calls  them,  are  not  due  to  syphilis 
and  (^d)  that  they  are  due  to,  or  areulmoat  invariably  associated  with,  inlantilecoDvul8ion& 
He  has  cnllecleir  a  inimber  uf  interestinv  TactH.  hut  a  very  careful  sluiiy  of  his  article  au<l 
inspection  of  his  diasrams  have  convinced  me  that  he  does  not  recognize  at  all  the  special 
peculiarities  of  the  Hutchinson  teeth,  but  includes  under  his  tkle  of  "  enwion  "  ■  variety  of 
widely-diOerine  conditions.  He  has  altogether  miiduterjireled  Mr.  Hutchinson's  view! 
as  stated  in  his  SIrmoirii  on  Vertain  IHffutu  'i/  (Ac  Eye  aad  Ear  due  tg  Inherited  St/tthilis. 
and  represents  hiiu  as  at  that  time  jlStiS)  befieving  that  the  cause  of  the  change  m  tht 
incisors  was  a  mercurial  Btomatiiia.  The  quotation  on  p.  294  sufGciently  refulea  tbii 
absurdity.  Of  culirse  the  [uiper  as  an  argument  against  the  syphilitic  origin  of  then 
teeth  is  without  the  sligliiail  value. 

'  Author  of  the  section  on  "  Surgery  of  the  Teelh  "  incorporated  in  Bryant's  Surgery. 

'  fVocwtfinfii  !>/  the  Od.mioLx/inU  Siiritly  n^  Great  Brilnin,  vol.  ix.,  187'7,  pp.  23^  239 
In  the  same  journal  for  leTo.  vol.  vii.  p.  IT,  Lnngdon  Down  says  that  whenever  he  hai 
discovered  syphilitic  teeth  be  has  ''never  failed  to  find  Qon&rmatory  evidence  of  lh< 
syphilitic  hintory  of  the  case." 

•  He  says  elsewhere  (Kryani's  Surgery,  ;{il  Am.  ed.,  p.  429)  that  the  most  characteriBtit 
change  in  these  teeth  is  the  lessened  breudlh  of  the  cutting  edge  as  comp&red  with  thai 
of  the  neck,  the  vertical  groove  on  thtdr  anterior  face  being  often  ■ '  '  ' 
on  ibeir  cutting  edge  not  being  Ul  absolutely  a 
obliteration  through  wear." 

*  Jli,  llulchinson  staled  in  1S77  that  in  spite  uf  the  bet  that  many  yean  previously  hi 
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often  described  as  pegged,  having  been  likened  to  a  row  of  pegs  stuck  in 
the  gums.  This  appearance  is  due  to  tlie  fact  that  they  are  shortened, 
often  projecting  not  more  than  half  the  normal  distance  from  the  gum, 
and  are  also  widely  separated;  which  abnormalities  often  affect  the 
adjoining  teeth  as  well,  and  sometimes  the  entire  dentine.  It  has  been 
asvserted  that  other  specific  peculiarities  are  to  be  found  associated  with 
those  of  the  incisors,  and  Mr.  Moon  describes  as  characteristic,  and 
figures'  small  dome-sliaped  first  molars  with  suppressed  angles  and 
absence  of  enamel  from  the  masticatory  surfaces.  He  believes  also  that 
when  the  upper  incisors  are  typical  it  is  exceedingly  rare  for  the  lower 
iiicisors  to  be  altogether  unaffected. 

A  mistake  which  I  know,  from  observation,  to  be  frequently  made  is 
the  confusing  of  the  normal  serrations  of  the  cutting  edges  of  recently- 
erupted  normal  incisors  with  the  pecu- 
liar creseentic  edges  of  the  syphilitic         Fio.  11.  Fio.  12. 
teeth.    It  seems  worth  while  to  call    ^^^'■'^•*w*'*'ii^ 

F\-  *» .  ^^  ^.  ■  .»   I  A.  A A.  — A     _  J_   ■_     .     . ___ A.  ^^  TT  4 


esj)ecial  attention  to  this,  on  account      I       jJ     i  \ 
of  the  unpleasant  consequences  which      ^ikJkAX^ 
often   follow   injudicious    questioning  ^*'™'S2,«^'''™^^       Syphilitic  incisom. 
based   on    such    supposed    syphilitic 

phenomena.  Indeed,  the  space  which  has  been  devoted  to  this  subject 
of  syphilis  of  tlie  teeth  is  well  warranted,  I  am  sure,  by  the  fact  that 
not  only  do  diagnosis,  prognosis,  and  treatment  in  cases  of  great  sever- 
ity, and  in  both  children  and  parents,  oflen  depend  uj[X)n  a  recognition 
of  tJiese  peculiarities,  but  that  in  addition  to  the  clinical  and  therapeutic 
problems  there  are  others  the  solution  of  which  is  dependent  upon  the 
same  knowledge  on  the  part  of  tlie  practitioner,  and  which  may  involve 
reputation,  marital  relations,  and  personal  honor  and  happiness. 

The  approximate  cause  of  these  peculiarities  in  the  incisors  can  hardly 
be  said  to  have  been  demonstrated.  Mr.  Hutchinson  thought  at  one 
time  that  they  were  due  to  a  stomatitis  or  an  alveolar  periostitis,  but  he 
has  since  changed  his  mind  as  to  that  point,  believing  now'  that  the 
syphilitic  tooth  is  the  result  of  an  arrest  of  development  in  the  central 
or  first-formed  portion  of  the  dentine.  The  incisors  being  made  up  of 
these  lol^  or  denticles,  and  dwarfing  of  the  middle  one  taking  place,  the 
two  lateral  ones  fall  together.  This  accounts  at  once  for  the  small  size 
of  the  tooth,  its  shape  of  an  inverted  truncated  cone,  and  its  crescentic 
ecige.*    If  it  were  due  to  stomatitis,  it  would  be  more  likely  to  be  equally 

^.ad  challenged  any  one  to  bring:  forward  a  patient  with  well-marked  syphilitic  teeth  in 
*n<>se  hitoorv  no  evidence  of  syphilis  cx^nld  be  found, none  had  come. 

^««.  0/  ()d(mt.  Soc.  of  Great  BrU,,  vol.  ix.  pp.  241,  242 ;  Bryant's  Surgery,  Am.  ed., 

p.  429. 

'The  physiognomonical,  dental,  and  other  peculiarities  by  which  we  reco^ize  the 
5nf'je<.-t  of  inherited  taint  when  advanced  beyond  the  period  of  infancy  are  all  of  them 
the  direct  oonsequenoes  of  special  inflammations  from  which  the  patient  has  suflerod  at 
lonnpr  periods;  e. g.  the  synechire  and  lustreless  iris  of  iritis;  the  malformed  teeth  of 
l^rioMitisof  the  alveolus  and  dental  sacs;  the  protuberant  forehead  of  hydrocephalus; 
ine  dattened  nose  of  snaffles ;  the  pale,  earthy,  opaque  skin  of  cutaneous  inflammation 
ao'i  erupiion"  {AphorisiM  rejspecling  OonstUutional  Syphilis,  1863). 

^oc  of  Odont.  Soc  of  Great  Britain,  vol.  ix.,  p.  248.  See  also  ifetW.,  pp.  241,  242, 
re^iarkg  of  Mr.  Moon ;  ahjo  MoiUhly  Review  of  Dental  Surgery,  June  15,  1877. 

The  denticle  theory  of  formation  is  not  necessarily  opposed  by  the  fact  that  there  if 
wi'v  a  single  undivided  pulp-cavity  in  these  incisors.  Instances  of  the  separate  form- 
'^^n  of  processes  of  denUnal  pulp  ^jiile  others  are  being  used  and  worn  away,  all  of 


298  HEREDITARY  SYPHILIS. 

distributed,  syphilis  in  its  late  maDtfestations  being  notably  unsymmetri- 
cal ;  there  would  be  no  rational  explanation  of  tne  iDvolvemeut  of  out 
or  two  t£eth  while  those  ou  either  side  so  frequeutly  escaped ;  if  it  wen 
mercurial  stomatitis,  tlie  enamel  too  would  be  involved,  as  is  not  usually 
the  case  in  the  syphilitic  teeth.  It  is  possible  that  the  central  iueison 
are  chiefly  affected  because  tliey,  with  the  first  molars — also  aBectet 
according  to  Mr.  Moou — and  the  lower  incisors — not  iufrequentlj 
involved — are  the  first^formed  teeth. 

The  most  elaborate  article  upoQ  syphilitic  teeth  which  has  appearet 
since  Mr.  Hutchinson's  original  memoir  is  one  by  Fournier,'  in  which 
after  a  very  broad  and  comprehensive  consideration  of  the  subject,  hi 
arrives  at  the  following  conclusions :  The  hereditary  influence  of  syphilii 
shows  itself  in  the  dental  system  in  two  ways,  very  unequal  in  point  oi 
diagnostic  value — viz.  first,  by  a  retardation  of  evolution ;  second,  by  thi 
arrest  of  growth  and  modifications  of  structure.  The  phenomena  belong 
ing  to  the  second  class  may  be  grouped  as  follows :  First,  denial  eromon 
This  is  due  to  imperfect  formation  of  the  tooth,  the  result  of  a  temporan 
stoppage  in  its  development;  but  as  it  produces  an  app«irance  like  tha 
of  worm-eaten  wood,  it  has  been  called  erosion,  though  in  so  far  as  thi 
word  conveys  the  idea  of  the  wearing  of  a  surface  which  lias  been  pre 
viousiy  normal,  it  is  iDcon-ect.  The  tooth  affected  with  syphilitic  erosioi 
lias  never  been  normal.  The  difierent  forms  of  erosiou  can  besubdividec 
into  groups  according  as  they  affect  the  face  or  the  free  edge  or  grindin( 
surface  of  tlic  tooth.  Of  those  involving  the  face  there  are  four  types 
Erosions  en  cupute,  consisting  of  small  excavations  or  cups  in  the  surfao 
of  the  crowu ;  erosions  en  facetien,  in  wliicli  the  surface  presents  a  serie 
of  small  planes,  as  though  they  had  been  filed ;  erosions  en  silion,  whei 
there  is  a  linear  excavation  in  the  crown  of  the  tooth  in  the  shape  of  i 
transverse  groove ;  and  erosions  en  nappe,  in  which  the  whole  surface  i 
discolored,  disorganized,  and  honeycombed. 

A  second  group  of  erosions  affects  the  free  edge  of  the  tooth,  aix 
includes  the  Hutchinson  teeth,  with  several  less  important  varieties 
Dental  erosions  are  multiple,  symmetrical,  maintain  the  same  level  oi 
the  crowns  of  corresjiouding  t^^eth,  and  are  situated  at  different  heights  oi 
the  crowns  of  teeth  of  different  classes.  It  is  evident,  therefore,  that  the; 
are  the  result  of  a  morbid  influence  of  a  general  character.  There  ar 
three  theories  as  to  their  etiolt^ :  (a)  that  they  have  no  relation  to  syph 
ilis,*  but  are  always  connected  with  infantile  eclampsia ;  (6)  that  they  ar 
exclusively  the  result  of  hereditary  syphilitic  influence;  and  (c)  that  the; 
are  simply  ordinary  lesions  originating  from  syphilis  with  marked  fre 
quency,  and  even  in  one  form — the  Hutchinson  tooth — appearingto  orig 
inate  only  from  it.  This  latter  view  is  the  one  adopted  by  Foumie 
himself.  Continuing  to  group  the  symptoms  due  to  arrest  of  growtl 
and  modification  of  structure,  we  have,  second,  mierodoiUimi,  or  dwarf 
ing  and  stuuting  of  the  teeth — p^^ed  teeth;  third,  denial  amorphUm,  ii 

tliem  finally  to  nnito  in  a  common  pulp-chamber,  have  been  obeerred  in  lower  aaimab 
*8  !□  the  molar  of  Ihe  elephant, 

'  Aithivtt  dt  Derm,  it  i%pk.,  B«pt.  25,  Oct.  2,  Oct.  9,  IS83.  A  traiwUtion  made  hj  tb 
wriler  mav  be  found  in  the  IJmliU  Owmmt  for  January  and  Febniair,  1884. 

■  M.  M^itot,  IVoUiw  mi  1^  Anomaiiai  of  llui  Deaiai  SgHfm,  Paris,  187 T  ;  ainwai  Sludi- 
OB  Krofion  of  Ike  TtOK  eatuidered  at  a  Ettroiiptttwr.  Sign  o/  Infaatilt  Ctrnviltimt,  Paris,  1881 
Outaoid,  rim,  1879,  ThesU  No.  384;  KatUer,  Paru,  1879,  Theais  569;  and  oUien. 
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mIiIcIi  the  teeth  are  strangely  distorted  or  even  transformed  in  type; 
iourth,  dental  vulnerability,  or  extreme  susceptibility  to  all  traumatic  or 
disintegrating  influences. 

Interstitial  Keratitis. — The  frequency  of  this  form  of  diffuse  inflam- 
mation of  the  cornea,  and  the  diagnostic  significance  which  has  been  so 
positively  attributed  to  it — and  has  been  as  positively  denied — render  it 
of  si)eeial  interest  to  the  general  practitioner,  who  is  almost  certain  to 
meet  with  occasional  cases,  and  should  be  prepared  to  recognize  its  possi- 
ble relation  with  other,  and  often  graver,  conditions. 

It  begins,  commonly,  as  a  slight,  diffused  haziness  situated  in  the 
sul):?tauce  of  the  cornea  itself,  usually  not  far  from  the  centre,  and  at 
first  all'ecting  only  one  eye.  Tliis  depends  at  this  stage  on  the  presence 
of  a  number  of  little  distinct  dots  of  inflammation,  limited  to  circum- 
scribed, almost  microscopic,  areas,  but  later,  in  a  few  days,  these  coalesce, 
aud  at  the  end  of  a  few  weeks  the  whole  cornea  will  probably  have 
become  nearly  or  quite  opaque,  looking  like  ground  glass.  There  is  no 
ulceration,  and  but  little  congestion  as  compared  with  that  seen  in  other 
iijflamniatory  diseases  of  the  eye,  although  in  the  majority  of  cases  there 
is  a  fulness  of  the  ciliary  vessels  and  a  little  photophobia  with  jmins  around 
the  orbit.  This  condition  may  persist  for  one  or  two  months,  after  which 
the  other  cornea  is  nearly  always  attacked,^  and  is  similarly  affected, 
altliough  the  disease  is  apt  to  pass  through  its  different  stages  rather 
fainter  than  in  the  first  eye. 

When  the  height  of  the  disease  is  reached  the  cornese  are  nearly 
opaque,  a  bare  |)erception  of  light  remaining,  so  that  the  patient  is  just 
aware  of  the  difference  between  its  presence  and  absolute  darkness. 
Then  the  cornea  which  was  first  involved  begins  to  clear ;  this  is  soon 
followed  by  improvement  in  the  other  one,  which  in  the  course  of  a  year 
or  two  results  in  a  return  to  fairly  good  sight,  althougli  in  most  cases 
there  remain  a  slight  liaziness  and  an  abnormal  expansion  of  the  cornea. 

This  favorable  result  is  much  influenced  by  the  character  of  the  case, 
which  is  sometimes  very  mild  from  the  outset,  and  by  the  thoroughness 
of  the  treatment.  It  is  sometimes  complicated  with  iritis,  kerato-iritis, 
cvclitis,  posterior  choroiditis,  secondary  glaucoma,  etc.,  in  which  cases  of 
(•(rnrse  the  prognosis  is  most  imfavorable.  Even  in  ordinary  cases  it 
should  be  guarded  in  respect  to  perfect  restoration  of  function,  as  clear- 
ing of  tiie  comesB  may  reveal  adhesions  from  iritis  or  si)ots  of  choroiditis 
disseminata,  which  could  not,  of  course,  have  been  previously  detected. 
In  very  mild  cases,  however,  without  much  evidence  of  involvement  of 
the  other  tunics,  and  which  have  been  submitted  to  treatment  early,  it  is 
not  uncommon  for  the  cornea  to  regain  almost  perfect  transparency. 

Tiie  diagnosis  of  this  condition  may  generally  be  made  with  ease. 
The  ground-glass  appearance  in  the  earlier  stages  and  the  dull  pink  or 
salmon  color  in  the  more  vascular  stage  are  very  characteristic.  The  vas- 
cularity differs  from  that  attending  other  chronic  forms  of  keratitis,  gran- 
ular lids,  etc.,  in  which  the  vessels  are  large  and  suj)erficial,  in  that  in  the 
syphilitic  keratitis  they  are  much  deeper  and  very  closely  interwoven, 
80  that  the  effect  is  almost  that  of  an  eochymosis.  In  other  cases  both 
t/es  are  not  so  apt  to  be  affected,  nor  is  the  tendency  to  spontaneous  cure 

In  91  out  of  102  cases  in  Mr.  Hutchinson^s  series— in  6,  the  left  alone ;  in  5,  the  right 
tlone  [op.  cU^  p.  123). 
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BO  marked.  The  abseaoe  of  ulceration  and  the  very  sliglit  degree  of 
acoompaoying  sclerotic  or  ciliary  congestion  are  also  valuable  features. 

The  conditions  which  Mr.  Hutchinson  has  known  to  be  most  fre- 
quently mistaken  for  it'  are  certain  forms  of  inflammation  following 
small-pox  and  very  superficial  ulcers  in  a  healing  stage,  t<^ther  with 
cases  of  vascular  conjunctiva. 

There  is  also  said'  to  ha  some  difficulty  in  distinguishing  it  from  a 
form  of  non-ay  phi  I  itic  relapsing  cyclitis  with  corneal  opacities  and  iritis. 
This,  however,  is  a  disea^  of  mlults,  often  limited  to  one  eye,  with  a 
strong  tendency  to  relapse,  the  ujiacities  being  more  abruptly  defined  and 
limited  to  the  r^ion  near  the  circumference.  ' 

The  chief  point  of  interest,  however,  in  the  di^nosis  of  interstitial 
keratitb  is  its  association  with  other  symptoms  of  syphilis,  upon  which, 
for  the  general  practitioner  at  least,  the  diagnosis  will  usually  depend.' 
Mr.  Hutchinson  s  conclusions,  drawn  from  an  analysis  of  102  cases  of 
interstitial  keratitis,  bear  strongly  upon  this  point,  and  are  as  folloivs  :* 
A  lat^  proportion  of  all  cases  occur  m  patients  between  the  ages  of  eight 
and  fifteen,  the  disease  being  comparatively  rare  in  early  childhood,  and 
still  more  so  after  adult  age  has  been  reached.  He  never  saw  it  b^in 
after  the  age  of  twenty-six.  The  patients  presented  the  physiognom- 
ical peculiarities  of  inherited  syjthilis  (see  p.  313).  In  more  than  half 
the  cases  the  previous  history,  especially  as  regards  infancy,  was  one  of 
hereditary  syphilis,  and  in  many  instances  there  was  a  clear  history  of 
infantile  sypnilLs  in  brothers  or  sisters.  lu  half  the  cases  no  questions 
were  asked  as  to  the  esistcnce  of  venereal  disease  iu  the  parents  prior  to 
the  birth  of  the  child.  In  29  out  of  the  other  half  such  disease  was 
freely  admitted.  All  the  patients  had  lost  in  early  life  nearly  half  their 
brothers  and  sisters.  Omitting  miscarriages  and  premature  births,  it  was 
found  that  77  mothers  had  borne  547  childreu,  of  whom  only  284 
remained  alive — an  excessive  rate  of  mortality.  It  appeared  in  the 
lai^  proportion  of  cases  in  the  eldest  cltildren  in  their  rcsi>ective  fam- 
ilies— a  circumstance  to  be  expected  in  view  of  the  usual  behavior  of 
hereditary  syphilis  in  families.  Undoubted  syphilitic  lesions,  such  as 
nodes,  ulceration  of  the  palate,  etc.,  are  not  infrequently  associated  with 
the  keratitis. 

Examination  of  large  numbers  of  cases  has,  I  believe,  established  the 
general  accuracy  of  these  statements;  and  although  there  is  stilt  much 
difterencc  of  opinion  as  to  the  exact  relation  between  syphilis  and  this 
form  of  keratitis — whether,  for  example,  it  is  a  symptom  oi  syphilis 
itself  or  of  a  cachexia  frequently  produced  by  syphilis,  but  often  bv 
other  systemic  diseases  affecting  nutrition — yet,  on  trie  whole,  so  far  as  1 
am  able  to  judge  of  the  question  outside  of  its  purely  technical  and  oph- 
thalmolt^cal  relations,  I  think  the  weight  of  modem  authority  is  chiefly 
on  the  side  of  a  distinct  and  practically  invariable  relation  of  cause  and 
effect  between  inherited  syphilis  and  the  corneal  inflammation. 

'  Op.  eil,,  p.  128.  '  Edward  Nellleship  in  Hill  and  Cooper,  op.  eil.,  p.  267. 

'  "To  thoHe  who  have  not  bad  op]ioti unities  for  observation  at  an  ophthalmic  hospital 
I  would  recommend  that  the  diagnosiij  gliould  be  held  to  be  doubtful  if  the  patient  doea 
not  present  the  ]>ei;uliaj'itiea  of  teeth  and  phvBiognomy  which  I  have  described,  since  we 
6nd  that  the  latter  are  the  almost  iuvaria'ble  concomitsDls  of  the  true  disease "  (Mr. 
Hutchinson,  op.  til.,  p.  128) 

*  Op.  dL,  pp.  109-r2S. 
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Mr.  James  Dixon/  for  example,  proposes  to  call  the  disease  syphilitic 
keratitis,  and  says  it  is  met  with  exclusively  as  a  sequel  of  an  inherited 
taiat.  He  adds:  "We  may  meet  with  some  syphilitic  keratitis  in 
iwtients  with  healthy  physiognomy  and  deformed  teeth,  or,  still  more 
rarely,  in  those  with  faultless  teeth  and  the  syphilitic  cast  of  features ; 
but  to  find  the  true  form  of  keratitis  in  connection  with  both  good  teeth 
and  good  complexion  is,  I  think,  next  to  impossible."  Many  other  oph- 
thalmologists express  themselvas  to  the  same  effect  more  or  less  strongly. 
Nettleship,'  Noyes,'  Forster,^  Macnamara,*  De  Wecker,^  and  Carter^  may 
be  mentioned  as  having  ranged  themselves  upon  this  side.  On  the  other 
hand  we  have  Schweiger,®  Mauuther,*  Saemisch,*^  Soelberg  Wells,"  and 
others  who  are  not  convinced  that  syphilis  is  the  sole  nor  even,  in  the 
opinion  of  some  of  them,  the  principal  cause  of  this  disease. 

Probably  the  conclusions  of  Jullien  "  most  nearly  express  the  views  of 
those  who  do  not  accept  in  its  entirety  the  syphilitic  theory  of  the  dis- 
ease. He  concludes— (1st)  that  interstitial  keratitis  coincides  frequently, 
but  not  invariably,  with  syphilitic  derangement  of  the  dental  apparatus ; 
(2)  that  it  is  associated  with  a  feeble  constitution  and  with  malnutrition, 
and  is  thus  produced  indirectly  by  scrofula,  rheumatism,  or  syphilis,  each 
of  which  by  its  debilitating  influence  may  give  rise  to  a  diathesis  which 
favors  sucli  morbid  developments. 

As  a  specimen  of  the  evidence  which  is  produced  by  observers  other 
than  Mr.  Hutchinson — who,  as  he  himself  observes,  may  be  suspected 
of  "that  bias  which  almost  necessarily  warps  more  or  less  the  judgment 
of  one  who  supposes  himself  to  have  noted  something  new"^' — the  statis- 
tics of  Forster,"  who  apparently  takes  an  unbiassed  view  of  the  question, 
may  be  noted  :  In  a  total  of  214  cases  of  interstitial  keratitis  evidence  of 
hereditary  syphilis  other  than  the  corneal  disease  was  noted  in  146  (68 
per  cent.).  This  number  was  made  up  as  follows :  a,  evidence  of  syph- 
ilis in  parent,  17 ;  6,  evidence  of  hereditary  syphilis  in  other  members 
of  the  family,  14;  c,  evidence  in  the  patient  other  than  keratitis,  115; 
characteristic  teeth,  69 ;  evidences  in  physiognomy,  bones,  skin,  palate, 
or  choroid,  46.  In  the  remaining  68  cases  (32  per  cent.),  though  inherit- 
ance of  S3rphilis  was  not  proved,  there  was,  almost  without  exception,  strong 
suspicion  of  that  disease  apart  from  the  keratitis. 

Tlie  condition  of  the  permanent  central  upper  incisors  was  noted  in 
138  of  the  cases ;  of  these  they  were  typical  in  73  (53  per  cent.) ;  sus- 
picious in  34  (24  per  cent.);  normal  in  31  (23  per  cent.).     In  15  cases 

*  Article  on  "Diseases  of  the  Eye,"  Holmes's  Syatem  of  Surgenj^  Am.  ed.,  vol.  ii.  p.  71. 

*  Op.  ciL  ■  Text-book  of  Ophthalmology. 

*  Handbuiih  der  gemm.  Augenheilkunde,  vol.  vii.  p.  186,  1876.  *  Op.  cit. 

*  Ocidar  TherapeiUiM,  trans,  of  Forbes,  1879,  p.  124. 

*  He  even  asserts  the  converse  to  be  true,  which  is  going  beyond  what  I  believe  can  be 
»Jablished  in  regard  to  the  invariable  connection  between  the  two  diseases.  He  says: 
**  riie  subjects  of  what  we  call  simply  inherited  syphilis  are  liable — nay,  are  almost  sure 
^to  suffer  from  a  peculiar  form  of  interstitial  keratitis." 

"  *'  Hutchinson's  view,  that  this  form  of  keratitis  is  to  be  regarded  as  the  direct  conse- 
quence of  congenital  syphilis,  has  not  been  generally  accepted  in  Germany"  {Handbook 
i  Onhfhnlmology,  p.  298). 

*  Zeisil's  Jahrbiich  der  SyphUi\  1875,  p.  288. 

'•  Graefe  and  S.'s  Handbuch  d.  Augenheilkundej  1875,  vol.  iv.  p.  264. 

"  /)^yw«  of  the  Eye,  p.  138. 

•'  Op.  dt,,  p.  1013.  "  Op.  eit.,  Preface,  p.  x. 

**  Graefe  and  Scemiach's  Handbuch,  vii.,  Part  I. 
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the  permaoent  teeth  had  not  been  cut,  and  in  the  remaining  61  the  state 
of  the  teeth  was  not  recorded.' 

This  eeems  to  me  Buch  direct  and  such  luiequivocal  clinical  evidence 
that  it  is  safe  to  say,  as  of  the  question  of  syphilitic  teeth,  that  the  bur- 
dea  of  disproof  rests  with  the  doubters,  aocl  that  we  may  venture  the 
assertion  that  interstitial,  diflnse,  or  parenchymatous  keratitis  is  a  symp- 
tom of  inherited  syphilis,  and  that  the  uumistakablc  presence  of  the 
former  disease  is  eumcient  proof  of  the  existence  of  the  latter. 

Syphilis  of  the  Nerve-Centrea  and  Nerves. — Until  a  comparatively 
recent  period  our  only  guide  to  the  course  and  progress  of  the  nerve  dis- 
eases of  inherited  syiihilis  was  to  be  found  in  anal<^.  We  knew,  for 
instance,  that  in  acquired  syphilis  three  forms  of  cerebral  disease  could 
be  recognized  in  a  general  way — one  characterized  by  sudden  attack  of 
paralysis,  in  which  the  lesion  was  usually  thrombosis  from  specific  endo- 
arteritis ;  one  in  which  the  symptoms  of  brain  tumor  were  present,  and  in 
which  gummata  were  the  cause  of  the  difficulty ;  and  one  in  which  pain, 
headache,  and  various  functional  or  convulsive  disturbances— chorea, 
epilepsy,  paralysis  of  single  nerves,  etc. — were  the  customary  phenomenn, 
and  m  which  periosteal,  meningeal,  or  neuroglial  thickenings  constitute<l 
the  pathological  basis.  The  last  two  are  often  intermingled  both  symp- 
tomatically  and  histologically. 

Heubner*  divides  cerebral  syphilis  into  three  groups,  two  of  whidi 


very  closely  resemble  those  I  have  described.  In  one,  however,  he 
includes  both  the  general  physical  disturbances,  incomplete  paralysis, 
and  final  coma  characteristic  of  tumor  and  the  epileptiform  attacks  so 


ery  _ 

includes  both  the  general  physical  disturbances,  incomplete  paralysis, 
and  final  coma  characteristic  of  tumor  and  the  epileptiform  attacks  so 
often  due  to  peripheral  or  meniugcal  irritation.  This  combination  is 
explained  by  the  results  of  his  autopsies,  which  disclosed  in  26  cases  in 
which  these  8ymi)tom8  were  conjoined  a  gummous  growth  in  the  pia 
mater  of  the  convesity  of  one  of  the  cerebral  hemispheres,  either  limital 
and  superticial  or  involving  more  or  less  of  the  cortex  and  forming  a  dis- 
tinct tumor.  The  epileptiform  attacks  were  present  in  19  out  of  these 
26  cases,  while  in  20  otner  cases  where  the  growth  was  limited  to  the 
white  substance  at  the  base  of  the  brain  they  were  present  only  twice. 
This  second  form  is  the  apoplectic,  followed  by  general  heraipl^ia,  and 
depending  on  disease  of  the  cerebral  arteries.  His  third  division  is  a 
very  ill-defined  one,  depends  much  for  its  limitations  upon  subjective 
symptoms,  and  is  of  no  special  interest  as  applied  to  the  subject  of 
iuherited  syphilis. 

Althaus*  also  makes  three  divisions,  two  of  which  are  as  follows :  (1) 
Cerebral  tumor — a  gumma  either  hard  or  soft.  There  are  then  nocturnal 
headache,  sleeplessness,  epileptiform  attacks,  the  various  phenomena  pro- 
duced by  involvement  of  the  cerebral  nerves,  eto.  (2^  Disease  of  the 
arteries,  apoplexy,  or  softening,  followed  by  hemipl^a. 

Hutchinson  makes  a  similar  division  of  lesions  and  symptoms,*  and 
the  observations  of  Jalwch,  ^Vilks,  and  Hughlings  Jackson  more  or  less 
closely  coincide  with  this  general  classification. 

Now,  in  spite  of  certain  striking  diftcrcnces — more  apparent  than  real, 
however — between  iuherited  and  acquired  syphilis  as  regards  cause,  dura- 


'  Medicd  Tima  and  GoKUr,  Nov.  10,  1877.  *  /i.W,  Fob.  17,  1877. 
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to.,  the  essential  pathol<^cftl  chano^es  are  the  same.  When 
it«r  periods  attacks  the  brain  or  spinal  cotA  or  nerve-trunks 
fcetus,  it  proceeds  just  as  in  the  adult,  the  same  character^ 
ion  of  cells  taking  place  and  setting  up  an  arteritis  or  a 
ikening  the  sheaths  of  nerves,  or  constituting  a  pericranial 
ma  according  to  their  number  and  their  situation,  We 
gly  expect  to  iind  in  subjects  of  inherited  aypliilis  mnni- 
ly  alliM  to  those  observed  in  the  adult ;  and  the  observa- 
f,'  Graefe,'  Jackson,*  Heubner,*  Dowse,'  and  Hutchinson,* 
'atively  few  in  number,  have  already  demonstrated  the 
this  supposition. 

s,  that  in  these  patients  meningitis,  growths,  and  arterial 
te  the  three  clinical  divisions  of  the  disease  which  have 
distinctly  dllferentiated,  and  the  reported  cases,  with  or 
y,  fall  naturally  into  these  classes. 
ire  naturally  few,  and  to  make  them  absolutely  reliable  it 

have  unmistakable  evidence  of  hereditary  syphilis  in 
mi  and  the  demonstration  of  syphilitic  lesions  at  an 
ease  of  Dowse,  however,^  includes  these  requirements.  A 
ars  of  age,  of  syphilitic  parents,  with  a  history  of  coryza, 
tubercular  syphilido,  was  attacked  with  epilepsy,  diplopia, 
,  etc.,  and  finally  died.  At  the  autopsy  three  gummatous 
surface  of  the  brain  were  found,  and  the  vessels  of  the 
id  to  have  undergone  the  special  cJianges  described  by 
lir  lumen  was  in  some  places  nearly  occliide<l  by  an  aocii- 
indle-ahaped  cells  between  the  tunica  fenestra  and  the 
5 ;  and  interspersed  with  them,  but  particularly  in  the 
dveutitious  coats,  were  to  be  seen  enormous  quantities  of 
ich  in  many  parts  seemed  actually  to  replace  the  normal 
wse's  otlier  cases  are  not  at  all  conclusive  in  their  clinical 
the  diagnosis  -was  not  established  by  autopsy. 
I  cases  were  both  very  young  children,  and  are  extremely 
L  child  four  months  old,  with  snuffles,  serpiginous  ulcers, 
L  syphilitic  father,  had  epileijfiform  attacks,  followed  by 
rpo-pedal  contraction,  and  changes  in  the  choroid.  She 
t  fifteen  months,  and  the  autopsy  disclosed  thickening  of 
vidently  not  tubercular,  and  changes  in  the  arteries,  wnich 
larrowing  of  the  lumeu  of  the  vessel,  the  absence  of  ulcer- 
gration  or  calcification,  and  the  continuity  and  extent  of 
iition  are  as  different  as  possible  from  ordinary  atheroma, 
precisely  with  the  (lescription  of  Heubner's  cases,  which 
ly  the  subjects  of  acquired  syphilis, 
d  case  the  symptoms  were  associated  chiefly  with  the 

These  were  nystagmus,  paresis  of  facial  muscles,  lai^'n- 
.  He  died  at  the  age  of  fifteen  months.  The  vessels  of 
ctensively  diseased  as  in  the  other  case,  and  the  fourth. 


Vain  anti  £binaJ  Cbnf,  LoadoD,  1 8T9,  cbupter  on  "Hered.  Syph.,"  p.  67. 
Oatetu  (?Feb.  17,  1877).  '  Op  cii.,  pp.  71-75. 

•Jit  Pttlhoiogiail  Sotuty  of  London,  1877,  Tol.  xxviii.  pp.  237-291. 
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fifth,  sixth,  seventh,  and  eighth  pairs  of  nerves  were  smaller  by  a  dc 
growth  of  a  gummatous  nature  which  had  prodtioed  almost  entire  atroph 
of  the  nerve-cylinders.  There  were  cicatricea  of  the  liver  and  spleci 
Cases  in  wliich  the  diagnosis  rested  upon  the  history,  upon  the  co-exisi 
ence  of  undoubted  syphilitic  symptoms,  and  upon  improvement  und( 
specific  treatment  are  by  do  means  rare. 

Berkely  Hill  reports'  a  typical  case  of  syphiUticepIlepsy.  A  pr!  age 
nine  was  the  first  child  of  the  family  that  had  lived,  two  having  pn 
viously  been  bom  dead.  She  presented  characteristic  teeth,  traces  o 
choroiditis,  and,  while  under  treatment,  suffered  from  both  keratitis  an 
iritis.  Her  first  fit  was  when  she  was  four  years  of  age,  and  the  attacl 
had  recurred  freauently  since  that  time.  The  convulsion  was  confine 
to  the  left  side.  The  left  arm  was  very  weak,  the  weakness  having  con 
on  gradually,  and  being  especially  great  in  the  extensors  of  the  wris 
Unoer  specific  treatment  the  attacks  ceased  entirely.  In  this  case  thei 
was  certainly  oi^nic  disease,  probably  a  gumma  on  the  surface  of  tl 
right  hemisphere. 

Other  cases  reiwrted  by  the  same  author,  numerous  instances  of  Der^'ou 
troubles  in  inherited  syphilis  reported  by  Hughlinga  Jackson,*  Foumier 
Henoch,*  and  Hutchinson,*  warrant  the  statement,  then,  that  the  nervou 
diseases  of  inherited  syphilis  fall  into  the  same  general  category  as  thos 
of  the  acquired  disease ;  that  they  may  appear  at  any  age,  from  three  c 
fi>ur  months  to  that  of  puberty ;  that  they  depend  for  tiieir  productio 
upon  a  cell-proliferation  which,  according  to  its  locality,  results  in  th 
development  of  new  growths,  the  production  of  localized  meninges 
inflammations,  or  the  obstruction  and  inflammation  of  arteries ;  am 
that  the  symptomH  are  those  usually  associated  with  such  patholc^ica 
changes,  the  diagnosis  of  syphilis  depending  cliiefly  on  the  history  an' 
the  presence  of  other  siJecific  phenomena, 

The  prognosis  is  more  unfavorable  than  in  similar  cases  in  acquire 
svphilis,  the  meningeal  and  vascular  lesions  lieing  the  most  frequent  am 
showing  themselves  very  obstinate  even  under  careful  treatment.  Spina 
troubles,  chorea,  and  idiocy  have  been  attributed  to  inherited  sypnilii 
but  must  occur  with  great  rarity. 

Hill'  reports  a  case  of  a  child  aged  five  years  who  had  been  hemipl^t 
since  he  was  two  and  a  half  years  old,  and  wiio  developed  paralysis  o: 
the  flexors  of  the  ankle  in  each  leg. 

Keyes  reports  a  case  of  a  boy  five  years  of  age,  with  nodes  on  tibii 
and  other  signs  of  inherited  syphilis,  who  had  two  attacks  of  para 

Hill  reports  a  case  of  imbecility  as-socJated  with  inherited  syphilis,  bu 
there  is  no  evidence  tliat  it  was  other  than  a  coincidence. 

Fletcher  Beach  found  not  more  than  1  jier  cent,  of  syphilitic  childrei 
in  the  Dareult  Asylum,  and  Mr.  Mercier  could  only  trace  syphilis  iu  . 
out  of  220  female  idiots,  probably  imbecile  from  hirth.^ 

Hughlinge  Jackson  only  found  1  case  of  inherited  syphilis  among  8i 

'  Op.  dL,  p.  253. 

*  Journal  a/ Mmlal  Scienet,  Jui.  8,  1876;  Tranwdiimt  of  Si.  Andrei^t  Med.  Omdnale 
An.,  vol.  i.,  1S6S. 

■  Annolu  dta  Derm,  tt  Sgph. 

*  Nomtmi  Diet,  dt  Mid.  el  OtirurgU,  p.  S85.  *  Op.  tit. 

*  Op.eiL,p.  254.  ■  Ibid.,  p.  255. 
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cases  of  chorea.  The  most  carefully  recorded  cases  of  the  latter  affection 
associated  with  hereditary  syphilis  are  two  reported  by  Alison.* 

Syphilis  of  the  Spleen. — Disease  of  this  organ  in  inherited  syphilis  is 
espeaally  important  from  two  points  of  view.  It  is  a  valuable  aid  to 
diagnosis,  and  by  its  size  and  the  degree  of  persistence  of  the  swelling 
gives  an  approximate  indication  of  the  severity  of  the  case. 

Attention  was  first  called  to  the  frequency  and  importance  of  enlarge- 
ment of  the  spleen  in  early  hereditary  sypnilis  by  Gee  in  a  paper  read 
before  the  Royal  Medical  and  Chirurgical  Society  in  1867.^  He  gave 
the  histories  of  thirteen  children  in  support  of  the  statement  that  such 
enlargement  occurred  in  almost  one-fourth  of  all  cases  of  hereditary 
syphilis,  sometimes  with,  sometimes  without,  enlargement  of  the  liver 
and  lymphatic  glands.  According  to  him,  the  degree  of  splenic  enlarge- 
ment may  be  taken  as  a  sort  of  index  of  the  severity  of  the  cachexia ; 
the  majority  of  cases  with  great  enlargement  die,  but  sometimes  such 
children  survive,  the  spleen  gradually  diminishing  in  size  as  the  health 
improves — not  diminishing,  however,  pari  passu  with  such  improvement, 
bat  remaining  for  a  long  time  ^'  a  monument  of  past  cachexia. ' 

Barlow,'  ten  years  later,  thought  Gee  had  mther  understated  the  pro- 
portion of  cases  in  which  splenic  enlargement  occurs,  he  having  found 
it  in  22  out  of  28  children  with  definite  hereditary  syphilis.  Birch- 
Hirschfeld,  Eisenschitz,  and  Tepel*  corroborate  these  observations,  find- 
ing that  the  enlargement  is  almost  invariable  and  that  the  spleen  is  often 
double  its  normal  size. 

Mr.  W.  J.  Tyson  has  reported  *  a  cure  of  a  child  bom  of  syphilitic 
parents^  in  whom,  at  two  years  of  age,  the  spleen  extended  downward 
three  and  a  half  inches,  reaching  the  crest  of  the  ilium  and  approaching 
closely  to  the  umbilicus.*  The  liver  was  not  enlarged ;  the  urine  was  not 
albuminous.  He  ordered  mercury  with  chalk,  one  grain  every  morning 
and  evening,  and  one  grain  of  iodide  of  potassium,  with  ten  minims  of 
syrup  of  iodide  of  iron  to  an  ounce  of  water,  three  times  a  day.  Sixteen 
months  later  the  spleen  had  become  imperceptible,  and  three  years  after- 
ward the  child  was  in  excellent  health. 

The  diminution  of  the  liver  under  treatment  appears  to  take  place 
before  there  is  any  diminution  in  the  size  of  the  spleen.*  This  persist- 
ence of  the  latter  renders  it,  as  has  been  stated,  a  valuable  diagnostic  sign. 
In  the  paper  already  quoted  from,'  Macnamara  and  Barlow  allude  to  unis 
as  follows:  Enlargement  of  the  liver,  although  it  ought  to  be  noted 
because  it  is  often  present  in  hereditary  syphilis,  has  but  little  value  as  a 
confirmatory  symptom — first,  because  the  liver  is  proportionally  large  in 
infancy,  and  it  is  difficult  to  state  the  limit  of  what  is  actually  normal ; 
and,  secondly,  because  other  causes  besides  congenital  syphilis  lead  to  its 
enlargement 

With  regard  to  enlargement  of  the  spleen  the  case  is  different.  Gree's 
observation,  that  in  the  early  stage  of  infantile  syphilis  some  enlargement 
of  the  spleen  occurs  in  a  large  number  of  cases,  has  been  abundantly 

'  Amerieon  Journal  of  the  Medical  SdeneeSy  July,  1877. 

*  BrUitk  Medical  Journal,  1867,  vol.  i.  p.  435. 

*  TVowj.  of  PtUh,  Soc.  of  Lovdaii,  Jan.  20,  1877. 

*  Quoted  bj  Hill  and  Cooper,  op.  cU.,  pp.  164,  165. 

»  The  Lancet,  Oct.  23, 1880.  •  Barlow,  BrUUh  Medical  Journal,  Jan.  20, 1877. 

*  BrUitk  Medical  Journal,  Dee.  16, 1882. 
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confirmed.  Altlioiigh  with  the  subsidence  of  the  other  symptoms  this 
enlargement  otlcD  disappears,  so  that  on  post-mortem  examioatiou  two  or 
three  months  after  there  may  be  no  trace  of  it,  yet  in  a  few  cases  it  per- 
sists, and  indeed  sometimes  increases,  so  as  to  be  considerable  when  the 
other  signs  have  quite  vanished.  The  importanoe  of  this  sign  is  greatest 
when  noted  early;  as,  for  example,  when  the  child  is  from  two  to  three 
moDtlis  old,  for  at  tliat  period  the  enkrgement  of  the  spleen  due  to 
rickets  can  hardly  come  into  question. 

The  condition  of  the  spleen  auring  this  period  of  enlargement  seems 
to  be  simply  that  of  hypenemia,  or  at  the  most  of  hyperplasia.  Gee's, 
Barlow's,  and  Bircli-Hirschfeld's  autopsies  showing  no  evidence  of  new 
growth  or  of  amyloid  or  other  changes.' 

The  cause  seems  to  me  to  be  in  all  probability  the  well-known  effect 
of  syphilis  on  the  glandular  system  in  general,  and  the  Ij'mphatic  system 
in  iKirticular,  to  which  I  believe  the  spleen  is  now  generally  assigned. 
The  analogy  between  this  slow,  pereistent,  painless  enlargement  preceding 
the  cutaneous  symptoms,'  unaccompanied  by  iuflammatoir  symptoms, 
unattended  by  any  breaking  down  of  tissue,  subsiding  slowly  but  evenly 
under  specific  treatment,  and  the  behavior  of  the  liuboes  of  acquired 
syphilis,  is  certainly  very  striking.^ 

In  most  cases  ot  hereditary  syphilis  there  are  evidences  of  disturb- 
ance of  the  gasti-o-intestinal  tract  Vomiting,  diarrhoea,  oolic,  anorexia, 
and  emaciation  are  well-known,  but  of  course  not  at  all  characteristic, 
symptoms. 

It  has  been  su])posed  that  the  mucous  membrane  of  the  entire  trart 
was  probably,  during  the  early  jreriod  at  least,  and  coincidently  with  the 
cutaneous  eruption,  in  a  condition  of  hypenemia  and  irritation  comparable 
to  that  of  the  skin.*  Whether  this  })e  so,  or  \^ether  it  is  due  to  asso- 
ciated involvement  of  the  glandular  ap|>aratus,  has  not  yet  been  deter- 
mined. 

Forster'  has  found  fibroid  degeneration  of  Beyer's  patches  in  a  syph- 
ilitic infant  who  died  six  days  after  birth,  the  glandular  structure  having 
been  replaced  by  elevated  grayish-red  masses  of  nuclei,  cells,  and  con- 
nective-tissue fibre.  Ulcers  of  the  intestines  have  been  described,  but 
appear  to  have  had  no  sjjecific  cliaracters. 

The  pancieas  has  been  most  extensively  studied  by  Birch-Hirschfeld, 
who  examined  seventy-three  syphilitic  fixtuses.     In  thirteen  of  them  he 

'  Parrot  reports  {Lt  Mometnent  mid.,  Paris,  Nov.  23,  1872)  two  forma  of  Bplenic 
disease  produced  by  inherited  BjphiliM:  I.  A  simple  hvpertrophy,  which  he  thinks  is 
aecondacy  to  diffuse  infiltralioD  of  the  liver,  o1«tructliig  the  porlal  circulation  and 
causing  ihe  iipieen  to  act  lu  &  reserroir ;  %  An  inBammatorj  condition  resulting  in  the 
furmation  of  liiit«  niemLiranes  around  the  capsule.  His  explanation  of  (lie  first  coodilioa 
is  unsatisfactory,  becBuee  lliere  are  numerous  cases  in  which  the  spleen  is  enlarged 
without  any  involvenient  of  Ihe  liver.     Uis  other  observations  have  never  been  con- 

'  Kisenschitt,  Wiener  med.  Wodtentehrifl,  Nos.  48  and  49. 

'  A  similar  enlareement  occura,  but  much  more  rarely,  in  the  secondary  period  of 
aajuired  syphilis.  Weaver  noled  it  in  3  out  of  79  soldiers  suffering  from  early  sypbili*. 
Wllks  and  Moion  report  cases  in  which  the  average  weif;ht  was  19  ot. 

*  "There  is  surely  no  a.  priori  probability  that  a  blood  discsse  no  severe  a*  syphilis 
should  produce  le«ions  on  the  skin,  in  the  mouth,  and  in  the  eye  oulv — thai  it  shoum,  in 
iact,  aflect  uU  the  visible  ports  and  avoid  all  the  concealed  ones"  (lilr.  Hulchioson,  I'As 
i.Qn«(,  Feb.  6,  1S76|. 

'  Quoted  by  Bumsleod  and  Taylor,  op.  eU.,  p.  757.  His  obeervalioos  were  coDGrmed  by 
Ebenb,  Both,  and  Oser. 
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fouud  enlargement  of  the  pancreas  with  increased  weiglit  and  density, 
proliferation  of  connective  tissue,  and  in  some  cases  compression — ^almost 
obliteration— of  the  lobules,  with  atrophy  and  fatty  degeneration  of  their 
epithelium.* 

The  j)eritoneum-has  been  described  by  Simpson,  Von  Baerensprung,  and 
others  as  occasionally  invaded  in  early  hereditary  syphilis.  There  seems 
to  be  no  evidence  that  it  is  ever  directly  affected,  the  cases  in  which  death 
occurs  from  peritonitis  being  due  usually  to  trouble  connected  with  the 
liver  or  spleen. 

Sj^hilis  of  the  lung,  originally  described  by  Depaul  and  Virchow, 
has  been  carefully  studied  also  by  Forster,  Robin,  Lorain,  and  Cornil, 
from  whose  description '  of  the  pathology  of  tlie  condition  I  condense 
tiie  following :  In  the  syphilitic  foetus  born  before  term,  in  the  syphilitic 
child  bom  dead  at  full  term,  and  in  the  syphilitic  children  who  live  a 
few  days,  there  are  found  at  the  autopsy,  in  the  lungs,  nodules  or 
tumors,  usually  superficial,  sometimes  deep,  hard,  isolated  or  in  groups, 
piuk,  gray,  or  red  in  color,  with  scattered  whitish  or  yellowish  points. 
Their  size  varies  from  a  pea  to  a  small  walnut.  They  represent  a  por- 
tion of  the  lung  more  or  less  considerable  in  a  state  of  special  lobular 
hepatization.  Sometimes  a  whole  lobe  is  involved.  The  affected  portion 
is  very  dense  and  covered  with  thickened  inflamed  pleura.  The  lesions 
are  those  of  chronic  pneumonia.  The  interlobular  connective  tissue 
enters  into  proliferation  and  presents  a  large  quantity  of  embryonal 
cells;  the  alveolar  walls  are  thick,  while  the  narrow  alveoli  are  livid, 
and  even  filled  by  epithelial  cells,  which  are  of  the  pavement  form  in 
contact  with  the  walls,  round  in  the  centre  of  the  alveoli.  As  the  pro- 
cess progresses  the  epithelial  cells  become  fatty,  degenerated,  and  subse- 
quently broken  down  and  absorbed,  while  the  embryonal  interalveolar 
tissue  rapidly  organizes  into  fibrous  tissue.  Thus  results  a  small  fibrous 
tumor,  in  which  a  gumma  may  ultimately  develop.' 

It  is  impossible  to  confound  this  syphilitic  pneumonia  with  tubercu- 
losis.   The  granulations  of  tubercle  are  never  congenital. 

Tlie  fact  that  in  syphilitic  interstitial  hyperplasia  the  change  begins  in 
the  interlobular  connective  tissue  and  around  the  interlobular  vessels,  at 
first  consisting  of  small  spindle-shaped  and  roundish  cells  which  quickly 
develop  into  connective  tissue,  and  the  fact  that  blood-vessels  are  freely 
produced  among  the  fibres  of  this  new  tissue,  seemed,  in  the  estimation 
of  those  pathologists  who  took  part  in  the  discussion  on  visceral  syphilis 
m  1877,  to  constitute  its  most  distinctive  feature.* 

Gunmiata  in  the  lungs  of  children  suffering  from  inherited  syphilis 
have  been  described  by  a  number  of  writers.  They  ai)pear  likewise  to 
b^^in  in  the  walls  of  the  blood-vessels  or  the  bronchioles.  They  differ 
from  tubercular  nodules  in  being  few  in  number — not  more  than  half  a 
dozen  usually — and  are  generally  confined  to  one  lung. 

The  condition  of  the  arteries  in  the  few  cases  in  which  they  have  been 
noticed  as  affected  by  inherited  syphilis  was  precisely  similar  to  that 
found  by  Heubner  in  the  arteries  of  adults.* 

Klebs  discovered  a  gam  ma  In  the  pancreas  of  a  six-months'  foetus. 
iSypkUU,  trans,  of  Simes  and  White,  Philada.,  1882,  p.  404. 

Oomil  and  fianvier's  Path.  HifAolnrjy,  Am.  ed.,  1880. 
*  Tram,  of  Lend.  Path,  Soc.,  vol.  xzviii. — views  of  Green,  Jones,  Greenfield,  Moxon, 
Mid  otbers.  *  See  Cornil,  op,  cU.,  p.  305. 
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The  symptoms  are  very  variable ;  new-born  children  often  die  asphyi 
iat«d  in  a  few  days.  If  they  live  longer,  the  disease  develops  into 
more  generalized  broncho-pneumonia. 

Syphilis  of  the  Larynx. — The  hoarse  cry  of  the  new-bom  in£mt  f 
characteristic  of  hereditary  syphilis  depends  upon  tlie  presence  of  hypei 
semia,  of  miicons  patches,  or  even  of  extensive  ulcerution.  I  am  incline 
to  think  that  the  first  is  the  more  common,  as  if  it  were  otherwise  cas< 
of  death  from  cedema  glottidis  or  other  forms  of  laryngeal  obstmctio 
would  be  oftcner  met  with.  When  ulceration  does  exist  it  is  generally,  bi 
not  invariably,  secondary  to  pharyngeal  ulcers.' 

Broucliial  catarrh,  giving  rise  to  cough,  and  sometimes  to  considemb 
embarrassment  of  respiration,  is  a  not  infrequent  complication  of  laryi 
geal  syphilis.' 

Later  troubles  of  the  larynx  in  connection  with  inherited  syphilb  ha\ 
not  yet  been  carefully  enough  studied  to  warrant  us  in  drawing  any  dL 
Unction  between  them  aud  the  usual  symptoms  seen  in  the  acquired  di 

Syphilis  of  the  testicles  has  been  studied  by  Henoch,*  Comil,*  Parrof 
Hntiuel,*  North,^  Bryant,*  and  others.  It  is  found  to  consist  of  a  tn 
interstitial  orchitis,  very  closely  resembling  that  seen  in  the  syphilit 
testicles  of  adults.  Huttnel's  investigations,  based  on  ten  cases,  show< 
the  testicles  slightly  enlai^ed  and  harder  than  normal,  the  scrotum  pei 
dent,  the  epididymis  normal,  the  tension  of  the  tunica  vaginalis  and  tunii 
albuginea  slight.  The  basis  of  tlie  lesion  is  in  a  collection  of  small  roue 
embryonal  cells  resembling  lymph-cells,  arranged  in  the  connective  tissi 
around  the  arterioles  which  come  from  the  tunica  albuginea.  This  nu 
be  accompanied  by  a  more  or  less  marked  diffused  interstitial  orchitis,  i 
there  may  be  only  a  thickening  from  the  new  formation  of  small  rout 
cells  on  the  connective  tissues  of  the  testicles.  Cornil  found  the  semin 
ducts  separated  by  numerous  round  or  fusiform  cells.  The  disease  usual 
occurs  at  from  two  months  to  three  years  of  age;  both  testicles  are  ge; 
erally  involved,  and  are  enlarged,  hard,  inelastic,  and  fretfueutty  nodulate 
Mercurial  treatment  generally  causes  a  marked  imjirovement  unless  tJ 
inflammation  has  already  resulted  in  the  development  of  a  new  Gbro 
formation,  in  whicli  ca^  it  would  be  likely  to  I'eniain  unaffected  by  ai 
form  of  treatment.  Inunctions  with  diluted  mercurial  ointment,  iodofon 
etc.  are  useful  adjuvant. 

The  kidneys  are  not  infrequently  involved  in  inherited  sj'phllis.  Parr 
reports  the  pathol<^ical  change  to  consist  of  a  pn>liferation  of  email  roui 
cells  in  the  iutertubular  connective  tissue,  followed  by  contraction,  obi 
eration  of  the  tubules,  and  degeneration  of  their  epithelium. 

Bradley  has  reported'  the  case  of  a  child  ;^ed  four  months  in  whom 
well-marked  syphilitic  eruption  and  an  attack  of  acute  Bright's  dises 
were  coincident.     Mercurial  treatment  for  three  weeks  cured  both. 

Coupland  has  reported  two  cases  of  parenchymatous  nephritis  assodat 
with  inherited  syphilis,  but  advances  no  proof  that  it  was  not  an  accidei 

>  See  avnopsia  of  ux  cwea  of  George  M,  LefTerts,  reported  in  BuiiiiU«d  and  Tm^Ior, 
«■(.,  p.  754. 

'  Schnitiler,  DU  Lvngm  Syphilit,  etc.,  1880,8.41.        »S;Amtrfi*»  JaArtudi,]78,No.  4 
'  Op.  aU,  p.  420.  '  Bct.  vifm.  dt  MM.  tt  Ht  CTir.,  Paria,  Feb.,  1878 

•  Ibid.  '  Mrd.  Tiwa  and  Gnt,  Lond.,  1 8B2,  vol.  i.  p.  403 

•  Ibid.,  Dec,  1S63.  *  BiHinh  Jtferf.  Jbum.,  Feb.  4, 1876. 
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Gummata  have  been  from  time  to  time  found  in  the  kidneys  of  very 
young  children  who  have  died  from  their  effects  and  from  other  visceral 
lesions  due  to  syphilis.'  Cases  of  enlargement,  of  fibroid,  fatty,  and 
gelatinous  degenerations  of  the  suprarenal  capsules,  have  been  recorded. 

The  thymus  gland  is  occasionally  found  in  syphilis  to  have  undergone 
alterations  claimed  by  Dubois,  Depaul,  and  others  to  be  syphilitic  in  their 
nature,  but  ascribed  by  Parrot  simply  to  degenerative  changes  due  to  mal- 
nutrition. The  gland  does  not  appear  to  undergo  any  marked  alteration 
in  size,  color,  or  consistency,  but  is  found  after  death  to  contain  a  small 
quantity  of  purulent  matter. 

The  tendency  of  syphilis  is  certainly  not,  as  a  rule,  to  the  formation  of 
pus.  Nearly  all  the  lesioas  we  have  studied  with  the  exception  of  break- 
ing-down gummata  have  consisted  in  various  forms  of  cell-proliferation 
or  accumulation,  and  not  in  the  formation  of  abscesses,  and  it  is  not  prob- 
able that  this  is  an  exception.  I  doubt  very  much  the  syphilitic  character 
of  these  changes.^ 

The  Diagnosis  and  Prognosis  of  Inherited  Syphilis. — In 
reviewing  the  general  course  of  a  case  of  inherited  syphilis  it  seems 
evident  fliat  the  differences  between  it  and  the  acquired  disease  which 
have  been  so  much  dwelt  upon  are  apparent  rather  than  real.'  The  pri- 
mary stage  is  of  course  missing,  and  on  any  theory  of  the  essential  nature 
of  syphilis  this  is  readily  comprehensible.  Whether  the  chancre  is  the 
first  symptom  of  a  constitutional  disease,  or,  as  I  believe  to  be  the  case, 
is  the  simple  accumulation  at  the  point  of  original  inoculation  of  the  cells 
which  constitute  the  syphilitic  virus — or  are  at  any  rate  its  carriers — it 
would  naturally  be  in  the  first  case  undiscoverable,  in  the  second  non- 
existent. 

The  secondary  stage,  characterized  in  the  acquired  form  chiefly  by 

*  See  discoBsion  in  Clinical  Soc.  of  London,  Jan.,  1880 ;  "  Remarks  on  Visceral,  and 
especially  on  Benal,  Syphilis,"  by  Barthel^my,  AnnaUs  de  Derm,  et  Syph,^  April,  1881. 

'  Lancereaux  believed  that  it  was  due  to  the  breaking  down  of  a  gummy  deposit,  but 
that  seems  to  be  entirely  hypothetical,  none  having  been  discovered.  Weisflag  (quoted 
bj  Bumstead)  arrives  at  the  following  conclusions  afler  studying  the  lesion  and  the  liter- 
ature of  the  subject:  1.  This  thymus  abscess  does  exint.  2.  When  associated  with  other 
signs  of  congenital  syphilis  it  indicates  that  the  father  or  mother  of  an  infant  suffers  or 
Has  suffered  from  syphilis.  3.  It  is  possible,  but  not  proved,  that  this  affection  may  exist 
in  children  in  whom  there  are  no  symptoms  of  syphilis,  but  its  existence  renders  the 


'lia^osis  of  hereditary  syphilis  probable,  even  if  the  disease  of  the  parent  is  not  proved, 
i  Such  is  the  great  similarity  in  the  appearance  of  pus  and  of  the  secretion  of  the  thy- 
mus that  they  cannot  always  be  distinguished. 

'  "That  the  noteworthy  differences  between  chancre-syphilis  and  the  inherited  disease 
are  to  be  interpreted  by  considerations  of  the  tissues  of  the  growing  child  and  the  adult, 
w  made  very  probable  by  what  is  observed  when  a  mother  near  the  end  of  pregnancy 
hecomes  infecsied  with  primary  disease.  In  such  a  case  the  fcetns  nearly  full  grown 
acquires  the  disease,  without  a  chancre,  directly  from  the  maternal  blood.  It  is  acquisi- 
tion, not  inheritance,  for  at  the  date  of  conception  both  the  paternal  and  maternal  ele- 
ments were  free  from  taint,  and  during  the  first  six,  seven,  or  even  eight  months  of  intra- 
uterine life^  the  foetus  remained  healthy.  Yet,  as  I  have  proved  elsewhere  by  citation  of 
''aaes,  svphilis  obtained  in  this  peculiar  method  resembles  exactly  that  which  comes  by 
true  inheritance,  and  not  that  which  follows  a  chancre.  This  important  fact  goes,  with 
many  others,  in  support  of  the  belief  that  the  poison  of  syphilis  remains  identical,  how- 
ever obtained,  and  that  the  differences  which  are  so  patent  in  its  manifestations  are  due 
to  differences  in  the  state  of  its  recipient"  (Mr.  Hutchinson,  article  on  "Transmission 
of  Svphilis,"  JBrU.  and  For.  Med^-Ciur.  Rev.,  Oct.,  1877,  p.  475). 

^  It  is  not  tme  that  the  diversity  of  symptoms  presented  by  infants  authorizes  us  to 
•umit  a  congenital  and  an  hereditary  syphilis.  Whatever  the  mode  of  infection,  it  is 
mposaiWe  to  make  this  distinction"  (Ricord,  note  to  John  Hunter's  Works,  1883). 
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lymphatic  engoi^ineut  and  symmetrical,  widely-spread,  polymorpliu 
cutaneous  and  mucous  eruptions,  and  pathoWically  by  a  marked  tend- 
ency to  the  proliferation  of  certain  new  small  round  aucleated  celb 
upon  the  presence  of  which  depend  all  the  manifestations  of  the  dieeaee 
is  in  inherited  syphilis  strictly  analogous.  Eruptions  of  the  same  cha- 
racter make  their  appearance,  differing  only  in  minor  points,  as  in  j 
greater  tendency  to  become  moist  or  ulcerated,  due  to  the  more  delicati 
texture  of  the  infantile  epidermis.  To  the  same  cause  must  be  aasigne* 
the  macroscopic  peculiarities  of  the  only  syphiloderm  said  to  be  pcculiai 
to  infantile  syphilis — pemphigus — which  lias  been  shown,  however,  t» 
have  a  papular  basis,  and  in  that  way  to  conform  to  all  the  other  sec 
ondary  eruptions. 

The  lymj)hatic  engorgement  either  exists  in  the  infant  as  in  the  adul 
or  has  its  analt^e  in  the  enlargement  of  the  spleen  and  liver — especiall] 
the  former,  which  is  almost  as  constant  a  phenomenon  as  is  general  glan 
dular  enlat^emeut  iu  uoqnired  sjphilis.  The  same  pathological  chmige 
occur,  the  same  infiltration  of  cells  producing,  according  to  their  situa 
tion,  papular,  pustular,  or  mucous  patches,  or  inflammation  of  suci 
etnictures  as  tlie  iris,  choroid,  or  retina. 

The  tertiary  stage,  except  in  tlie  fact  that  its  phenomena  may  appea 
unusually  early  and  may  l>e  commingled  with  those  of  the  secoodar 
period,'  does  not  widely  differ  in  the  hereditary  from  that  of  the  acouirci 
disease.  It  affects  the  same  tLssnes,  results  in  the  same  pathological  for 
mations,  and  is  preceded  by  the  same  period  of  latency  or  <]iiiesceuce  oi 
variable  duration.  There  is  no  reliable  evidence  with  which  I  am  famil 
lar  to  show  that  in  this  stage  inherited  syphilis  is  either  contagions  o 
transmissible — another  point  of  close  resemblance  between  the  two  vari 
etics  under  consideration. 

In  considering  the  question  of  diagnosis,  therefore,  we  have  an  excellcc 
guide  in  the  fact  that  the  disease  conforms  in  most  respects  to  the  genem 
laws  of  acquired  syphilis,  and  that  our  knowle<lge  of  the  latter  atfcctio 
will  be  a  valuable  aid  to  recognition  of  the  former. 

The  chief  elements  of  diagnosis  and  prognosis  of  inherited  syphilis  i 
i\B  various  stages  may  then  be  summarized  as  ibllows : 

A  history  of  syphilis  in  either  parent  is  important  just  in  ])roportio 
to  the  shortness  of  the  interval  between  the  time  of  infection  and  th 
date  of  conception.  In  other  words,"the  shorter  that  interval  the  moi 
likely  (a)  that  the  child  will  have  syphilis,  (6)  that  it  will  have  it  in 
severe  or  fatal  form.  If  the  mother  has  been  syphilitic  and  the  fatlw 
healthy — which  is  rare — it  is  perhaps  more  likely  that  the  child  will  I: 
diseased  than  when  the  reverse  is  the  case.  If  both  parents  were  sypl 
ilitic  at  or  before  the  time  of  conception,  the  probability  that  the  disea; 
will  be  transmitted,  and  in  a  severe  form,  is  much  increased.  There 
no  evidence  to  show  that  inheritance  from  one  parent  results  iu  a  gravi 
variety  of  the  disease  than  when  it  is  derived  from  the  other. 

A  history  of  aliortion  or  misoarri^  on  the  part  of  the  mother  shoul 
have  weight  in  the  detennination  of  any  given  case,  and  if  such  acciden 

'  This  IB  by  no  meaivi  unknown  even  in  the  acquired  form ;  frequent  eiftiuplee  of 
bave  been  recorded,  and  it  nui  be  readilj  eiplainnl  either  un  the  theory  of  relapsea 
parts  previously  diseHsed  (Hutdiinsnnl.  or  on  that  of  obliteration  of  lynpfaalic  tniti 
and  accumulation  of  nulritiv«  waute  (Otis). 
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have  been  very  frequent  their  diagnostic  importance  is  greatly  increased. 
The  loss  of  elder  brothers  or  sisters  and  the  causes  of  death,  with  the 
precedent  symptoms,  should  be  carefully  inquired  into.  The  nearer 
either  of  these  occurrences — abortion  or  death  of  elder  children,  if  there 
is  a  fair  presumption  that  they  were  due  to  syphilis — has  been  to  the 
birth  of  the  patient  in  question,  the  greater  the  likehhood  that  the  latter 
has  been  infected. 

Upon  examining  the  product  of  abortion  or  stillbirth  the  most  easily 
observable  symptoms  will  be  those  of  the  skin.  Maceration  and  elevation 
of  the  epidermis  into  bullae  are  in  themselves  hardly  characteristic,  though 
they  may — especially  the  latter — be  regarded  as  suspicious.  If  the  cuta- 
neous lesions  are,  however,  distinctly  papular  or  pustular  or  ulcerative, 
or  if  the  bullae  have  all  the  characteristics  of  syphilitic  pemphigus,  the 
diagnosis  is  assured.^ 

The  most  distinctive  symptoms-one  which  may  really  be  considered  as 
pathognomonic,  is,  however,  the  inflammation  of  the  diaphyso-epiphysial 
articulations,  with  or  without  their  disjunction.  Distinct  enlargement 
of  the  spleen  or  liver,  and  arachnitis  with  hydrocephalus,  are  valuable 
diagnostic  points,  and  the  presence  of  gummata — ^not  very  infrequent — • 
would  of  course  be  conclusive. 

At  birth  the  8yj)hilitic  child  may  be  small,  stunted,  emaciated,  weazened, 
senile  in  appearance ;  this  would  properly  give  rise  to  suspicion,  but  may 
be  associated  with  any  disorder  of  nutrition  on  the  part  of  child  or  mother. 
It  may  also  disclose  cutaneous  or  mucous  eruptions  evidently  specific  in 
character.  The  most  common  of  these  at  this  early  date  is  the  bullous 
eruption  affecting  the  palms  and  soles,  sometimes  distributed  over  the 
whole  body,  and,  as  it  indicates  a  feeble  resistance  of  the  tissues  to  the 
tendency  to  exudation  and  cell-growth,  is  usually  a  precursor  of  an  early 
and  fatal  termination.  In  any  event,  marked  symptoms  at  time  of  birth 
render  ihe  prognosis  highly  unfavorable. 

It  is  quite  as  common,  however — perhaps  more  so — for  the  subject  of 
hereditary  syphilis  to  give  no  evidence  of  the  disease  at  birth,  but  even 
to  appear  healthy  and  well-nourished.  In  such  cases  the  first  symptoms 
of  the  disease  appear,  on  an  average,  in  from  six  weelts  to  two  or  three 
months,  and  consist  principally  of  ooryza  (snuffles),  hoarseness  of  voice, 
and  syphilodermata.  The  latter  may  be  macular,  papular,  pustular,  or 
bullous.  They  are  usually  poIymoi7)hous,  irregular  in  shape,  dark  cop- 
pery-red in  color,  with  sometimes  a  glazed  or  crusted,  but  ofteuer  a  moist 
or  ulcerating,  surface,  with  a  strong  tendency  to  coalesce  into  large  patches, 
or  to  form  irregular  serpiginous  ulcers,  or  to  take  on  hypertrophic  growth 

"'  It  is  probable  that  verj  early  abortions  are  less  rare  than  statistics  indicate,  but  are 
often  nnsaspected." 

*^  It  is  impossible  to  demonstrate  the  existence  of  syphilitic  lesions  in  foetuses  expelled 
during  the  first  months  of  pregnancy.  Later,  the  signs  which  have  the  greatest  value  are 
the  lesions  of  the  epiphyses  of  the  long  bones.  When  the  foetus  has  nearly  arrived  at  full 
term,  and  is  not  macerated,  visceral  and  cutaneous  lesions  may  be  observed.  According 
to  Mewis,  the  skin  eruptions  cannot  be  seen  before  the  eighth  month,  and  are  only  recog- 
nijBtble  on  foetuses  whose  death  has  been  very  recent  or  who  are  bom  living.  Pulmonary 
lesions  mav  be  determined  at  the  end  of  the  sixth  month.  Those  of  the  pancreas  are  met 
with  in  about  half  the  foetuses  which  perish  a  little  before  or  a  little  after  birth.  The 
lesions  of  the  liver,  the  spleen,  and  the  bones  may  be  recognized  even  in  macerated 
f(£tiises,  this  frequency  increasing  from  month  to  month "  (Nouv,  DicL  de  M6d.  ei  Chir,^ 
vol.  xxxiv.  p.  864). 
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and  develop  into  condylomata.  Eruptions  which  are  squamous  and  are 
situated  about  the  mouth  and  chin  and  on  tlie  body,  the  legs,  or  the  soles 
of  the  feet,  though  exceptional,  are  of  more  value  than  those  on  the  nates, 
where  the  resulta  of  irntatiou  from  urine  and  feces  may  closely  simulate 
syphilodcrmata. 

Mucous  patches  on  the  tongue,  cheeks,  tonsils,  and  pharynx  are  com- 
mon, often  extending  to  the  larynx,  increasing  the  hoarseness,  and  to  the 
nasal  cavities,  aggravating  the  snuffles.  Both  of  these  occurrences,  by 
interfering  with  ttie  respiration  of  the  child  and  rendering  its  nursing 
interrupted  and  insufficient,  greatly  add  to  the  gravity  of  the  case. 
Enlai^ment  of  the  spleen  (common),  enlargement  of  the  liver  (less  so), 
and  iritis  (rare),  may  be  mentioned  among  the  phenomena  of  this  stage, 
often  associated  with  the  skin  eruptions. 

About  the  time  of  the  subsidence  of  the  rash  there  may  be  developed 
the  specific  inihimmation  at  the  junction  of  epiphyses  and  diaphyses  which 
produces  a  swelling  of  the  long  bones  near  their  ends.  The  child  will  be 
noticed  to  cry  a  little  when,  for  example,  the  wrist  or  elbow  on  one  side 
is  washed,  and  not  to  use  these  joints  as  much  as  the  corresponding  onen 
on  the  other  side.  The  parts  are  not  hot,  only  slightly  tender,  and  as 
yet  there  is  but  little  swelling.  Xiater,  the  droop  and  the  disuse  of  the 
aflected  limb  become  more  noticeable  and  simulate  infantile  paralysis. 
There  is,  however,  no  wasting,  no  alteration  of  reaction  by  fnradism,  no 
real  loss  of  power,  so  that  the  term  pBcudo-paralysis  is  an  appropriate 
one.  In  a  week  or  two  similar  symptoms  will  occur  in  the  bone  on  the 
opposite  side,  and  finally  the  ends  of  all  the  long  bones  may  be  affected  ; 
ordinarily  tlie  elbows,  wrists,  knees,  and  shonlders  are  the  joints  involved. 
Suppuration  is  rare,  disjunction  of  the  epiphysis  from  the  diapbysis  com- 
mon. Recovery  is  apt  to  take  place  spontaneously  within  a  montli.  The 
associated  changes  are  chiefly  endosteal  at  the  junction  of  the  shaft  with  the 
epiphysis,  but  there  is  also  a  little  penustitis  or  perichondritis,  which  is  the 
principal  cause  of  the  external  swelling.     Moderate  deformity  may  ensue.' 

Similar  changes  occurring  in  the  cranial  bones  give  rise  to  what  has 
been  called  the  natiform  skull.  During  the  first  year  it  is  very  common 
for  syphilitic  children  to  develop  a  number  of  lenticular  swellings  on  the 
cranium,  which  appear  symmetrically  around  the  anterior  fontanel,  but 
at  a  little  distanre  from  it;  i.  e.  one  on  each  frontal  and  one  on  each 
parietal  bone.  These  are  said  to  be  "bossed,"  They  are  at  first  circum- 
scribed, and  in  a  child  nine  or  ten  months  old  often  measure  three- 
quarters  of  an  inch  to  an  inch  in  diameter.  They  are  at  first  circular, 
afterward  more  irregular,  and  finally  tend  to  oi^nize,  becoming  diffused 
and  massive  and  causing  a  permanent  thickening  of  the  skull. 

These  symptoms  which  have  been  described  are  the  prominent  one* 
occurring  during  the  first  six  or  eight  or  twelve  months  of  life.  If  thev 
do  not  manifest  themselves  before  the  eighth  month,  it  is  highly  probable, 
even  in  a  case  with  a  syphilitic  parental  history,  that  the  child  will  eithei 
escape  altt^etlier  or  that  tlie  secondary  stage  has  been  very  slight  and 
alt<^ther  intra-uterine  and  unattended  with  noticeable  phenomena.  If 
during  this  first  year  the  child's  cachexia  is  marked,  if  there  are  anj 
iutei'current  diseases,  if  the  symptoms  show  themselves  early,  if  the  nasal 
or  laryngeal  affection  is  severe,  if  the  eruptions  are  markedly  bullar  oi 
'  For  Ihe  diRgnoeU  from  ricketa  tee  p.  290. 
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cerative,  if  the  enlargement  of  the  8]>leeD  is  great 
precocious  or  grave,  and  if,  especially,  there  is  an; 
■tiary  symptoms,  gummata,  Dodes,  etc., — the  prt^no 

fceoce  on  through  adult  life  the  diagnosis  of  in 
epend  on  the  following  poiuta:  First,  of  course,  t 
d  or  of  infantile  syphilis,  or  of  both.  Then  a  gr 
physiognomical  peculiarities,  which  are  not  de 
ind  are  of  little  value  when  taken  separately,  but 
iportance  when  all  or  a  majority  are  present  in  anj 
re  low  stature  or  puny  development  proportionate 

intra-uterine  and  infantile  symptoms ;  a  pasty,  lea 
tion,'  a  relic  of  previous  syphilodermata,  probably 
lutrition ;  a  prominent  foreliead,  bulging  in  the 
liin  the  frontal  eminence,  and  due  either  to  thicker 
a  previous  arachnitis  and  hydrocephalus  before  thi 
Ebntanels ;  a  flat,  sunken  bridge  to  the  nose,  due 
cy  extending  to  the  periosteum  of  the  delicate  nasal 
rt'ering  with  their  nutrition  or  partially  destroying 
linness  of  the  hair,  with  brittleness  and  splitting 
e  and  dulness  of  the  iris  (rare);  ulcerations  of  tl 
icriosteal  thickenings  or  enlargements  of  the  shafts 
r  the  ends,  or  slight  angular  deformity,  results  of  thi 
1  fancy, 
re  valuable  group  of  symptoms,  however,  are  the 

mentioued  in  the  order  of  their  importance,  any 

being  almost  or  quite  eonclusive: 
Tnanent  median  upper  incisors,  broader  at  the  top 
;e,  which  is  crescentically  notched,  separated  by  an 
nverging  toward  each  other. 

past  or  present  interstitial  keratitis — a  dusky  ai 
ciliary  region  and  slight  clouds  here  and  there  in  t 
,  there  being  no  scars  on  its  surface — or  of  dissen 
tches  of  absorption  especially  around  the  periphery 

nieal  Leetara,  vol,  ii,  p.  688,  Philada,,  1873),  after  callinK  Mtt 
of  the  face,  tays:  "It  not  iinfreqiientlj  hRppens  Ifait  the  p 
niliaritj  with  thia  appesnmce,  will  atmnBt  at  once  diagnoee 
y  seen  the  child's  face,  although  the  peculiar  hue  can  be  but 
i.  The  viuLge  presents  s  special  shade  of  bittre;  it  looks  as 
«d  with  cofTee-groimtla  or  a  very  dilute  aqueous  eolutinn  of  K>nt 
lor,  the  icteric  hue,  nor  the  slraw-yelloir  linge  of  skin  seen 
:  the  tinge  ia  not  nearly  so  deep,  but  is  almost  like  that  of  i. 
.iT-delivered  woman,  and  either  does  not  eitecd  at  all.  or  only  ] 
bod;.  I  know  no  disease  except  syphilis  in  vhich  a  child  s 
r;  and  conaequently,  whea  it  is  well  marked,  it  has  more  d 
ther  BjmploDi." 

■lee  re^rts  (/Voe.  rfPolA.  Soeitly  of  Ormt  Britain,  vol.  Tii.  p.  6 
Bvphius  in  which  Uiere  was  wide  separation  of  the  jaws  in  the 
ily  one  member  had  typical  teeth  and  wide  separation;  thn 
ration^  but  not  the  chftracleristic  teeth.  It  was  aureeeted  tha 
"e  in  site  far  below  the  average,  and  that  the  condition  was  t 
le  jaws  are  in  development  in  excess  of  the  teeth  which  they 
ails  aoiDB  interesting  cases  of  this  lesion  in  late  hereditary  svpt 
liderable  diagnoetic  importance  (American  Journal  of  Iht  Medieai 
(xvii.,  Jan.,  1879,  p.  71). 
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A  radiating  series  of  narrow  cicatricial  scars  extending  riglit  across 
the  mucous  membrane  of  the  li|>g,  or  a  network  of  linear  cicatrices  on 
the  upper  lip  and  around  the  nostrils,  as  well  as  at  the  comers  of  the 
mouth  and  on  the  lower  lip. 

Periosteal  nodes  on  one  or  many  of  the  long  bones;  sudden,  sym- 
metrical, and  complete  deafness,  without  otorrhcea  and  unattended  by  pain 
or  other  subjective  symptoms.' 

Late  or  tartly  hereditary  syphilis  is  rarely  dangerous  to  life.  The 
pri^nosis  is  almost  uuvaryingly  favorable  unless  some  grave  visceral 
r<>m plication,  such  as  interstitial  pneumonia,  gummata  of  the  brain,  liver, 
or  kiduey,  or  meningeal  and  periosteal  inHammation  within  the  cranium, 
should  occur. 

Tbeatmext. — The  prophylactic  treatment,  or  that  directed  to  the 
health  and  sexual  relations  of  the  parents  previous  to  conception,  has 
already  been  sufBciently  considered.  That  of  the  mother  dunng  pr^- 
nancy,  after  having  conceived  from  a  syphilitic  husband,  or  having  had 
anteosient  syphilis,  or  having  eontractea  it  by  direct  contagion  subse- 
quent to  impregnation,  is  simply  that  of  acquired  syphilis  in  either  adult 
or  cliild.  Mercury  in  its  full  physiological  dose  is  the  drug  indicated. 
It  may  not  be  amiss  to  combine  with  it  iodide  of  potassium  in  moderate 
doses,  but  the  practice  of  employing  the  latter  to  the  exclusion  of  the 
former  is  both  theoretically  and  clinically  unsound.  Care  should  espe- 
cially be  taken  to  give  it  in  such  a  manner,  either  by  inunction  or  vapor- 
ization or  so  guarded  with  opium,  that  it  ^viil  not  produce  any  irritating 
effect  on  the  intestinal  canal,  the  sympathy  between  which  and  the  uterus 
may,  in  the  event  of  a  strong  purgative  action  being  set  up,  lead  to  an 
abortion.* 

As  we  have  seen  that  the  pathology,  the  stages,  and  the  general  course 
of  hereditary  syphilis  are  all  closely  related  to  or  identical  with  the  same 
phenomena  in  the  acquired  disease,  and  so  know  that  they  both  depend 
upon  the  same  ultimate  cause,  whatever  that  may  be — a  virus,  a  fungus, 
or  a  d^raded  cell — it  follows  that  the  same  principles  should  govern  us 
in  the  treatment  of  the  one  as  in  that  of  the  other. 

We  know  from  clinical  experience  that  mercury  exercises  an  almost 

'  Id  a  feir  inBtEmcra  there  hu  been  noticed  m  armt  of  sexual  development ;  in  one  OMe 
nf  Hughlings  Jackson's  there  wts  such  an  entire  absence  of  all  ceiual  rharacteristira 
that  it  was  Buppo«ed  Ihul  the  ovuries  had  been  destroved  bj  syphilitic  inflammalioa  in 
early  life. 

'  ''In  respect  to  prophylaxis  as  applied  to  inTanls,  all  chances  of  infection  shonld  be 
entirely  removed  whenever  constitulional  symptoma  exist  or  the  nature  of  the  primary 
Bvmptoms  rendera  them  probable.  Our  caution  should  he  carried  still  farther,  and  in  tlie 
alisence  of  all  appreciable  symptoms  we  should  assure  ourselves  by  Ihe  aniecedeDta,  m  fir 
a»  possible,  ihat  the  parents  ere  Qol  under  the  influence  of  a  syphilitic  diathesis;  in  which 
case  they  may  give  birth  to  infected  infants  until  appropriate  treatment  shields  the  latter 
from  infection.  With  still  stronger  reasons,  when  the  mother  durinjt  pregnancy  in  affected 
with  primarv  syphilitic  symptoms  of  such  a  character  as  to  give  rise  lo  t>econdarT  symp- 
loms.  or  if  the  latter  alr^y  exist,  we  should  hasten  to  cope  with  them,  and,  far  from 
regarding  pregnancy  as  a  contra-indicalion  to  treatment,  should  recollect  Ihat  it  generally 
prevents  the  disease  in  the  infant,  and  when  skilfully  administered  obviates  the  frequent 
abortions  which  syphilis  excites.  When  priniary  symplums  have  been  contracted  by  the 
mother  a  short  tiine  before  delivery,  since  the  infant  m«y  be  infected  in  its  ptuBBfce  into 
the  world,  the  same  course  should  t>e  followed  with  it  as  with  a  person  who  hai  just 
exposed  himself  to  an  impure  connection"  (Ricord,  note  od  [^phylaxis  of  venueal 
disease  appended  to  his  edition  ol  John  Hunter's  Trtaliae  tm  Vtntra^  Philada.,  1S53, 
p.  481 ). 
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controlling  influence  over  the  secondary  manifestations  ( f  acquired  syphilis, 
whether  by  acting  as  a  true  antidote  or  as  a  tonic,  or  by  virtue  of  its 
property  of  hastening  destructive  metamorphosis  and  thereby  facilitating 
the  absorption  or  elimination  of  new  cell-growths.  We  know  also  that 
iodide  of  potassium,  probably  by  virtue  of  its  powerful  stimulating 
influence  on  the  lymphatic  system,  has  an  equal  power  over  the  tertiary 
growths,  which  by  their  pressure  upon  or  situation  in  important  tissues 
or  organs  may  be  so  destructive.  There  is  no  reason,  therefore,  by 
analogy  why  these  drugs  should  not,  comparatively  speaking,  be  equally 
beneficial  in  hereditary  syphilis ;  and  such  is,  indeed,  found  to  be  the 
caijc.  In  the  latter  affection,  however,  there  are  two  elements  which 
should  modify  the  treatment  somewhat,  and  must  be  taken  into  con- 
sideration. These  are — 1st.  The  existence  of  a  more  or  less  profound 
cachexia  influencing  all  the  nutritive  and  formative  processes,  and  in 
itself,  entirely  apart  from  any  definite  specific  involvement  of  vital  organs, 
threatening  life.  2d.  The  not  infrequent  occurrence  during  the  secondary 
period  of  symptoms-  -notably  gummata — belonging  to  the  tertiary  stage. 

The  first  indication  is  met  by  making  the  treatment  from  first  to  last 
not  only  antisyphilitic,  but  also  supporting  or  even  stimulating;  and 
with  tliis  object  in  view  especial  attention  should  be  paid  to  nutrition. 
It  may  be  stated,  axiomatical ly,  that  for  every  reason,  whenever  it  is 
within  the  bounds  of  possibility,  the  nurse  of  a  syphilitic  child  should 
be  its  mother.  To  her  it  is  harmless — to  every  other  woman,  not  already 
syphilized,  it  is  in  the  highest  degree  dangerous.  Space  will  not  permit 
me  here  to  discuss  the  medico-legal  aspect  of  the  interesting  question  as 
to  relations  between  such  children  and  the  outside  world,  especially  as 
represented  in  their  nurses.  It  will  suffice  to  say  that  it  is  criminal  and 
legally  punishable  to  induce  any  healthy  woman  to  act  as  wet-nurse  to  a 
syphilitic  child  unless  she  does  so  with  a  full  knowledge  of  the  risks  she 
runs  in  undertaking  that  function.  In  the  rare  cases  where  with  such 
information  she  still  consents  to  suckle  the  child  a  written  statement  of 
the  facts  of  the  case  should  be  signed  by  her,  with  the  proper  legal  for- 
malities, for  the  protection  of  the  physician  and  the  family. 

If  the  mother  has  died  or  on  account  of  ill-health  is  unable  to  nurse 
her  child,  and  if  no  wet-nurse  willing  to  enter  the  above  agreement  can  be 
obtained,  the  possibility  and  propriety  of  obtaining  one  who  has  already 
had  syphilis  must  next  be  considered.  This  idea  to  many  parents  seems 
revolting,  but  w^ill  naturally  be  less  so  to  those  who  have  themselves  had 
the  disease,  and  is,  l)esides,  so  almost  vitally  important  to  the  child  that 
no  hesitation  should  be  felt  about  making  the  suggestion.  If  it  is  accepted, 
and'  if  there  is  any  opportunity  for  making  a  selection,  it  may  be  said  that 
the  more  robust  the  present  condition  of  such  a  nurse,and  the  more  remote 
the  date  of  her  syphilis,  the  better  will  be  the  chances  of  the  child. 

If  neither  mother  nor  wet-nurse  can  be  had  to  suckle  the  child,  it  must 
be  fed  by  cow's,  goat's,  or  ass's  milk  or  by  artificial  alimentation;  but  its 
prospect  of  life  will  be  greatly,  immeasurably,  reduced.  In  addition  to 
careful  feeding  a  little  careful  tonic  treatment  should  from  the  first  be 
employe<l  in  conjunction  with  the  specific  remedies,  iodide  of  iron,  cod- 
liver  oil,  and  preparations  of  the  phosphates  being  the  most  useful  drugs. 

The  existence  of  the  second  condition,  which,  as  I  have  stated,  exercises 
a  modifying  influence  upon  treatment — the  early  appearance  of  tertiary 
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Eymptoms — is  probably  due  in  many  cases  at  least  to  an  ovenvbelming 
of  the  lymphatic  system  by  the  new  cell-growth,  which  not  only  greatly 
increases  the  amount  of  material  to  be  transported  by  the  lymphatics,  but 
at  the  same  time,  by  invading  their  walls  and  diminishing  their  lumen, 
greatly  cripples  them.  Accumulations  of  nutritive  matter  and  of  those 
new  cells  then  take  place,  forming  the  characteristic  new  growths  oi 
deposits  which  we  call  gummata.  This  leads  us  to  combine  with  the 
mercury  from  the  b^inning,  at  least  in  all  ca.wa  where  bony  or  periostea] 
involvement,  suppuration,  or  the  existence  of  giiramuta  points  to  tliis  con- 
dition, small  doses  of  iodide  of  potassium  or  of  Bt>me  other  soluble  and 
easily  decomposed  iodine  salt. 

The  principle  of  treatment  being  thus  recognized,  the  routine  procedun 
may  be  thus  described ;  Give  mercury  as  soon  as  the  diagnosis  of  syphilis 
is  assured — preferably  by  inunction.  Sir  Benjamin  Brodie's  opinion,  ex- 
pressed many  years  ago,  still  represents  that  of  the  profession  : '  "  I  hav( 
tried  different  ways  of  treating  such  cases.  I  have  given  the  child  graj 
powder  iDterually  and  given  mercury  to  the  wet-nurse.  But  mercurj 
esliibited  to  a  child  by  the  mouth  generally  gripes  and  purges,  seldom 
doing  any  good,  and  given  to  the  wet-nurse  it  does  not  answer  very  well, 
and  certainly  is  a  very  cruel  practice.'  The  mode  in  which  I  have  treated 
cases  for  some  years  past  has  been  this :  I  have  spread  mercurial  ointment 
made  in  the  proportion  of  a  drachm  to  an  ounce,  over  a  flaimel  roller  and 
Imund  it  around  the  child  once  a  day.  The  child  kicks  about,  and,  tht 
cuticle  being  thin,  the  mercury  is  absorbed.  It  does  not  either  gripe  oi 
purge,  nor  does  it  make  the  gums  sore,  but  it  cures  the  disease.  I  have 
adopted  this  practice  in  a  great  many  cases  with  signal  success.  Vcrj 
few  children  recover  in  whom  mercuiy  is  given  internally,  but  I  hav( 
not  seen  a  case  where  this  method  of  treatment  has  failed." 

When,  for  any  reason,  as  irritation  of  the  skin,  this  cannot  be  employed, 
probably  the  best  form  of  giving  mercury  by  the  mouth  is  in  the  follow- 
mg  formula : 

"Sf.  Hydrarg.  cum  Creta,  gr.  j  to  \j. 
Saicch,  alb.  gr,  xij. 

In  M,  ft,  chart  Xo.  xij. 
S,  One  powder  three  times  a  day,  to  be  taken  soon  after  nursing. 

Iodide  of  potassium  may  be  given  separately  in  a  syrupy  solution  in 
doses  of  a  half-grain  U>  a  grain,  or  if  there  are  any  marked  tertiary 
sjinptoms  even  in  much  lai^r  doses,  three  or  four  times  daily,'     Treat- 

■  CUnieat  Ledura  on  Surmry,  Philsda.,  1S16,  p,  2W. 

'  This,  the  so-oIled  indirect  method,  is  altogether  urreliable,  and  shonld  ODlf  b< 
employed  as  a  forlorn  hope  in  those  casea  where  in  every  other  iray  mercaiy  sets  up 
gsstro- intestinal  irritation^ 

'  Wm,  Campbell  of  EdiobDrgh  was  in  the  habit  of  commencinR  with  doses  of  ■  qnaitei 
of  a  grain  of  calomel  and  two  grains  of  creta  piwparata,  once  daily  for  the  Brat  ten  days. 
Hu  afterward  progresBiTely  increased  the  calomel  1«  a  qnarter  of  a  grain  twice  each  day. 
Sir  John  Rose  Cormack  savi  {Ctinirni  Studin.  vol.  ii.  pp.  423,  424,  London,  18761  thai 
an  infant  six  weeks  old  will  generally  bear  these  doses  well.  In  cases  where  thev  dc 
not,  he  was  in  the  habit  of  ordering  a  eolution  of  half  a  grain  of  the  bichloride  in  three 
ounces  of  distilled  water  and  one  ounce  of  syrup — one  to  two  teaspoonfuls  every  six,  eight 
or  twelve  hours.  When  he  used  mercurial  "  swabbinc  "  he  employed  from  one  to  foui 
drachms  of  unguent,  hydrargyri  to  the  ounce  of  lard.  He  alternated  this  treatmenl 
with  short  counies  of  the  syrup  of  the  iodide  of  iron,  and  Kintinued  the  treatment  u|j  tc 
the  period  of  dentition.  Ue  says  he  has  generally  obtaioed  excellent  reaulls  by  tbeM 
methods. 
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course,  be  contiuued  loDg  after  the  disappearaDce  of  syph- 
,  and  it  would  probably  be  well  to  coDtiDue  the  mixed 
[nittently  until  after  puberty. 

»tment  of  special  symptomB  the  general  practitioner  has 
The  caaes  of  visceral  syphilis  in  very  young  children  are 

Those  that  recover  do  so  in  response  to  the  active  use  of 
lies.  Later,  the  prognosis  is  more  favumble,  the  treatment 
course  moist  eruptions  should  be  dusted  with  some  astrin- 
mt  powder ;  mucous  patches  should  be  cauterized ;  and 
should  be  paid  to  avoidance  of  sources  of  cutaneous  irri- 
t  changing  of  diapers,  etc — but  the  general  methods  are 
he  adult 
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OF  THE  MOUTH  AND  TONGUE. 

Bt  J.    SOLIS   COHEN,  M.  D. 


Stomatitis. 

nflammation  of  the  interior  of  the  moutli. 

titis  is  used  to  designate  infiammatory  affections  of  the 

I  of  the  structures  of  the  interior  of  the  mouth,  includ- 

.18  membrane  of  tlie  lips,  gums,  tongue,  cheek,  palate, 

nexes.     Inflammatory  affections  of  tlie  mucous  mem- 

,  palatine  folds,  and  tonsils  are  usually  described  mom 

the  hea<ls  of  angina,  sore  throat,  and  tonsilliti)). 

I  idiopathi colly,  deuteropathicaliy,  and  trnumatically. 

of  stomatitis  occur,  sufficiently  characteristic  to  require 
a :  vij!.  erythematous  or  catarrhal,  aphthous  or  vesio- 

glandular,  pseudo- membranous  or  diphtheritic,  ulcer- 
yptogamous  or  parasitic,  and  toxic. 


Stomatitis  Catarrhalis. 
ial,  erythematous,  or  catarrhal  stomatitis ;  pultaceoua 

L  simple  inflammation  or  erythema,  general  or  partial, 

nbnine  of  the  interior  of  the  mouth. 

n  adultu  and  in  children,  and  may  be  primary  or  sec- 

uhronic.      In  adnlts  and   adolescents  it  accompanies 

rous  affections  of  the  throat,  and  is  described,  there- 

rtent,  ia  connection  with  these  affections. 

*dinary  or  common  diffuse  Inflammation  of  the  mouth ; 

louth ;  Oral  catarrh. 

many  cases  of  catarrhal  stomatitis,  both  in  adults  and 
jction  is  of  obscure  origin  and  the  cause  eludes  detec- 

majority  of  instances  the  cause  Hes  in  some  irritation 
:ract,  whether  local  or  at  a  distance. 
?,  which  are  by  far  tlie  more  frequent,  include  every 
irritation  to  which  the  oral  mucous  membrane  is  in 
rhich  it  may  be  subjected.  Thus,  irritating  foreign 
ito  the  mouth  ;  unduly  heated,  unduly  iced,  or  unduly 
Irink ;  the  excessive  use  or  abuse  of  tobacco  and  of 
t  of  acrid  and  corrosive  acid  and  alkaline  mixtures ; 
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the  coDstitutional  action  of  certaio  medicmes,  particularly  meroiry,  bi 
likewise  bromine,  io<liue,  arsenic,  antimony,  and,  to  a  slighter  ejteii 
other  medicinal  substances  also;  inspiration  of  irritating  dust,  gast 
vapors,  Bteam,  and  smoke ;  even  liare-lip,  cleft  palate,  aod  congenital  > 
acquired  deformities  of  the  mouth  generally, — may  all  be  included  in  tl 
category. 

lu  tlie  newly-born  a  special  hypersemia  of  the  mucous  luenibranR  h 
been  cited  (Billard)  as  the  cause. 

Morbid  dentition  13  the  most  frequent  local  cause  of  catarrhal  8h» 
atitia  in  children,  but  it  is  au  occasioual  cause  in  adults  likewise.  Hen 
it  is  frequent  from  the  sixth  to  the  thirtietli  month  of  life;  agai 
between  tlie  ages  of  six  and  fifteen  years,  the  period  of  second  dentilioi 
antl  likewise  between  the  eighteenth  and  twenty-second  years,  the  peril 
for  the  eruption  of  the  last  molars.  Deformed,  carious,  and  brob 
teeth,  improper  dentistry,  wounds  and  ulcerations  of  the  gums,  neg 
gence  in  cleansing  the  teeth, — all  these  contribute  their  quota  as  exciti 
causes.  Nurslings  occasionally  contract  the  affectiou  from  the  sc 
nipples  of  their  nurses.  In  some  instances  they  acquire  it  by  pi 
tnicted  sucking  at  an  exhausted  breast.  Protracted  crying,  from  wlu 
ever  cause,  sometimes  induces  catarrhal  stomatitis,  not  only  in  nursi 
children,  but  in  older  ones.  Prolonged  or  too  frequent  use  of  the  voi 
whether  in  talking,  reading,  singing,  or  shouting,  may  be  the  exciti 
cause. 

Distant  irritations  of  the  alimentary  tract,  exciting  catarrhal  stomatit 
include  stomachic  and  intestinal  derangements  of  all  sorts.  Poor  fo 
and  lack  of  hygiene  on  the  one  hand,  and  over-feeding,  excess  of  spio 
alcohol,  and  tobacco  on  the  other,  are  not  infrequent  exciting  caus 
Undue  excitement,  excessive  mental  emotion,  unrestrained  passi( 
deranged  menstruation,  normal  and  abnormal  pregnancy  and  lactatic 
sometimes  incite  the  affection.  Slight  colds  from  cold  feet  or  wet  clol 
ing  give  rise  to  catarrhal  stomatitis.  It  likewise  presents  as  an  ext( 
sion  from  coryza,  sore  throat,  glossitis,  tonsillitis,  pharyngitis,  a 
laiyngitis. 

Denteropathic  or  secondary  catarrhal  stomatitis  occurs  in  varit 
febrile  diseases,  especially  the  acute  exanthemata — measles,  scarlet  fev 
small-|)ox ;  in  syphilis,  in  pulmonary  tuberculosis,  and  in  Iong-c( 
tinned  chronic  pneumonia. 

Infantile  stomatitis  is  most  freouent  between  the  ages  of  two  a 
twelve  months ;  the  stomatitis  of  auolesccnts  at  the  periods  of  dentitia 
and  that  of  adults  when  local  sources  of  irritation  predominate. 

Symptomatology. — The  symptoms  in  catarrhal  stomatitis  vary 
severity  with  the  intensity  and  extent  of  the  inflammatory  processes. 

In  tne  inCint  the  subjective  symptoms  usually  commence  with  restle 
ness,  fretfulness,  and  crying.  Unwillingness  to  nurse  or  inability  to 
so  soon  becomes  manifest.  The  child  may  seize  the  nijtple  eagerly  w: 
a  firm  grasp  of  the  li|)s,  but  at  the  first  suction  lots  it  drop  away  witi 
cry  of  pain  and  disappointment.  The  cause  of  the  pain  is  made  evidt 
on  insi)ectiou  and  palpation  of  the  interior  of  the  mouth.  The  parts  i 
dry,  glazed,  hot,  and  tender.  So  hot  is  the  month  at  times  that  its  he 
conveyed  to  the  nipple  in  suckling,  is  sometimes  the  first  intimation 
the  exbtence  of  the  malady.     Similar  conditions  often  prompt  an  ol(i 
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c  the  teaspoou.  Tliia  sensitiveness  is  observed  in  tlie 
D  the  inner  eurfsice  of  the  cheeks.     It  increases  during 

the  tongue  and  jaw.  Deelntition  becomes  painful,  espe- 
le  food  tendered  is  rather  hot  or  rather  cold.     There  is  a 

acoHtn Illation  of  partially  detached  epithelium  on  the 
mes  in  longitudinal  strips,  sometimes  in  a  contiunous  layer. 
omatitis  be  due  to  dentition,  the  afl^cted  gums  will  be 
and  painful.  There  ifl  usually  an  augmentation  of  the 
ic  mouth.  Sometimes  they  flow  from  the  mouth  iji  great 
ming  the  lipa.  These  secretions  acquire  an  iucrea-sed  vis- 
they  become  adherent  in  clammy  masses  to  the  tongue,  the 

lips,  Tasfe  thus  becomes  impaired,  while  decomposition 
s  in  sitO  imparts  felor  to  the  breath ;  the  odor  being  CPpe- 
ced  when  the  child  awakens  from  a  night's  sleep,  the  secre- 
accumulated  meanwhile  more  rapidly  than  they  could  be 
A'hen  the  secretions  of  the  mouth  are  not  excessive  there 
5^  a  faint  mawkish  odor  to  the  breath,  sweetish  in  some 

in  others.     Loss  of  appetite  is  usual.     Diarrhea  some- 

a  moderate  degree,  attended  at  times  by  gaseous  distension 
es. 

ases  dependent  on  morbid  dentition  swelling  of  the  sub- 
ids  and  infiltration  of  the  connective  tissue  may  take  place. 
lyrexia  becomes  evident.  In  some  instances  convulsions 
.lier  directly  from  (Jerebra!  hyperasmia,  or  in  reflex  manner 
I  of  the  sensitive  gingival  nerves. 

It  impairment  of  taste  is  one  of  the  earliest  subjective 
'his  symjitom  is  usually  accompanied  or  else  closely  fol- 
diar  viscrid  and  sticky  sensations  about  the  tongue,  gums, 
en.=ntions  that  excite  vermicular  motions  of  the  lips  and 
rid  of  the  foreign  material  by  expectoration  or  by  d^lu- 
aste  is  usually  a  bitter  one,  and  the  viscid  sensations  are 

accumulations  of  desquamated  epithelium  upon  the  tongue 
leturen.     An  unpleasant  odor   is   sometimes  exlmled,  the 
mposition  of  the  excessive  secretions. 
iiic  form  of  the  affection,  especially  as  it  occurs  In  the  adult, 

of  taste,  the  saburral  coatings  of  the  tongue,  and  the  fetor 
are  more  marked  than  in  the  acute  foi-m. 

accumulating  during  sleep  often  awakens  the  patient  in 
i'king  and  spitting  to  detach  and  exjiectorate  it.     The«e 
c  occasionally  so  violent  as  to  provoke  eraesis.     The  dis- 
'  from  the  mouth  is  almost  continuous. 
Heated  cases  there  is  no  loss  of  appetite  or  impairment  of 
le  presence  of  these  symptoms  is  presumptively  indicative 
a.se,  nsually  ulcerous  or  carcinomatous. 
of  the  disease  varies  according  to  the  causes  which  have 
t,     ^Tien  these  subside,  the  stomatitis  soon  ceases;  when 
mediable,   the  stomatitis   remains   incurable.     No  sjiecial 
t  mentioned,  therefore,  for   Its  duration.      It  terminates, 
n  complete  restoration  of  the  parts  to  their  normal  con- 
;  arc  no  special  complications  or  scquelie. 
IT  AND  Morbid  Anatomy. — The  hyperemia  of  the  lift- 
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sues,  pliysiolt^ical  during  the  entire  process  of  dentition,  is  readily  pn> 
yoked  into  a  patliohjgiaJJ  hyperffimia.  Whatever  the  origin,  however 
acute  catarrlial  stomatitis  begins,  usually,  with  congestion  and  tume 
laclion  of  the  oral  mucous  membrane.  The  congestion  is  sometime 
preceded  by  pallor,  as  though  aniemia  from  constriction  of  the  capillarie 
were  the  initial  Step  in  the  phenomena.  The  congestion  and  swelling  an 
more  rarely  diffuse  than  circumscribed ;  i.  e.  confined  to  certain  portion: 
of  the  tissues,  especially  the  gums,  which  become  swollen  and  painful  Xi 
contact.  The  surface  is  dry  and  glistening,  and  the  secretion  diminished 
The  mucous  membrane  is  raised  in  patches  here  and  there  where  thi 
submucous  tissues  are  the  most  lax.  These  patches,  irr^ular  in  size  am 
configuration,  are  seen  on  the  tips  and  edges  of  the  tongue,  on  the  inne 
surface  of  the  cheeks,  at  the  gingival  junctions  of  the  jaws,  around  thi 
dental  margins  of  the  gums,  about  the  angle  of  the  mouth,  and  oo  th< 
palate.  Sometimes  the  patches  coalesce— to  such  an  extent  in  rar 
instances  as  to  cover  the  entire  mucous  membrane  even  of  the  palate  an* 
the  gums.  Their  mai^ins  are  bright  red,  their  centres  yellowish.  Thes 
elevated  patches  are  due  to  local  accumulation  of  new-formed  cellula 
elements,  perhaps  determined  by  the  distribution  of  capillaries  or  lym 
pliatics.  Intensification  of  the  inflammatory  process  around  or  upon  them 
giving  rise  to  a  more  abundant  cell-proliferation,  sometimes  occurs ;  th' 
results  presenting  macroscopieally  in  ridges  or  welts  of  a  vivid  red,  sur 
rounding  the  patches  or  traversing  them. 

The  tongue  undergoes  engoi^menl,  and  becomes  increased  in  bulk 
exhibiting  denUited  facets  along  its  edges  and  around  its  tip,  due  to  tJn 
pressure  sustained  from  the  adjoining  teeth.  Opposite  the  lines  of  June 
tion  of  the  two  rows  of  teeth  the  impression  is  double.  The  dividinf 
lines  sejKirating  the  facets  project  a  little,  and  are  opalescent,  graj-ish,  o 
whitish,  owing  to  increased  proliferation  of  epithelium.  Similar  dentab 
impressions  from  a  like  cause  may  be  seen  on  the  inner  surfaces  of  tbi 
checks. 

The  hypeneAia  of  the  parts  is  soon  followed  by  excessive  productioi 
of  new  cellular  elements,  rendering  the  now  increased  secretions  turbid 
so  that  the  surfaces  of  the  tongue  and  cheelis  become  moist  a^iu,  ant 
covered  with  a  grayish-white,  pultaceons  form  of  desquamated  epithelium 
but  slightly  adherent,  and  tiiercfore  readily  detached  by  movements  of 
the  tongue,  lips,  and  cheeks.  In  some  instances  the  epithelium  become: 
raised  into  minute  vesicles,  and  chiefly  on  the  edges  of  the  tongue,  thu; 
presenting  a  sort  of  lingual  herpes.  E.^coriations,  and  even  shallow  ulcer- 
ations, may  follow. 

I.solatetl  lesions  occur.  There  may  be  congestion  of  the  palate  withom 
tumefaction,  its  ejiithelinm  nndei^ing  detachment  in  shreds.  The  con' 
gested  patches  at  the  dental  margins  of  the  gums  may  become  overlaic 
bv  opalescent  masses  of  desquamated  epithelium,  followed  by  their  actua 
ulceration,  and  even  by  det^ichment  of  the  teeth. 

In  children  the  lips  may  be  swollen  and  excoriated  or  surrounded  bj 
an  eruption  of  herpes.  Profuse  s-ilivation  may  occur  in  a  child  a  few 
months  old  when  the  affection  becomes  protracted.  Febrile  movement  is 
rare  before  the  fiflh  or  sixth  month. 

In  chronic  stomatitis  the  tumefaction  is  usually  greater,  with  distensior 
of  the  capillaries  and  hypertrophy  of  some  of  the  mucous  follicles,  esjut- 
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cially  those  upon  the  cheeks  and  palate.  There  is  also  hypertrophy  of 
tlie  lingual  papilla?,  especially  those  at  the  tip  of  tUe  tongue.  Adherent  v 
to  the  gums  and  the  tongue  is  a  yellowish  tenacious  mucus,  composed  of 
squamous  epithelia,  fat^globules,  bacteria,  and  the  usual  d6bris  of  disor- 
ganization. The  saliva  is  secreted  in  unusual  quantities,  and  sometimes 
dribbles  more  or  less  continuously. 

Diagnosis. — Iteeognition  of  tlie  conditions  described  under  the  head 
of  Pathology  and  Morbid  Anatomy,  iu  the  presence  of  the  symptoms 
described  under  Symptomatology,  renders  the  diagnosis  easy. 

Chronic  stomatitis  may  be  mistaken  for  mere  indication  of  gastric 
catarrh,  which  is  likewise  attended  with  loss  of  appetite,  fetor  of  breath, 
and  coating  of  the  tongue. 

Prognosis. — ^The  prognosis  is  favorable  in  almost  every  instance, 
recovery  being  almost  universal  in  the  acute  form.  Stomatitis  of  den- 
tition subsides  with  the  physiological  completion  of  that  process ;  stoma- 
titis of  exanthematic  origin  ceases  with  the  evolution  of  the  eruptive 
disorder.  In  the  chronic  form  ultimate  recovery  will  depend  upon  tlie 
permanency  of  the  existing  cause  and  the  extent  of  the  inflammatory 
new  formations. 

Treatment. — The  first  indication,  as  a  matter  of  coui'se,  is  to  obviate 
the  cause,  whatever  that  may  be.  This,  when  practicable,  usually  suf- 
fices to  bring  the  malady  promptly  to  a  favorable  termination. 

Intestinal  disturbances,  w^hetner  causative  or  incidental,  must  be  duly 
corrected,  and  the  administration  of  a  saline  purge  is  almost  always 
desirable.  In  addition,  resort  is  made  to  frequent  ablutions  with 
fresh  water,  warm  or  tepid,  in  sprays,  gargles,  or  washes,  as  may 
be  most  convenient  or  pi^acticable.  Emollients  Tgum-water,  barley- 
water,  quinceseed-water),  astringents  (alum,  tannm),  and  detergents 
(borax,  sodium  bicarbonate),  may  be  added,  with  opiates  to  relieve 
pain  if  need  be. 

Frequent  or  continuous  suction  of  fragments  of  ice  usually  affords 
prompt  relief  to  local  pain  and  heat.  The  anaesthetic  properties  of  sali- 
cylic acid  have  been  utilized,*  one  part  to  two  hundred  and  fifty  of  water 
containing  sufficient  alcohol  for  its  solution. 


•  I 


Aphthous  Stomatitis. 

Defikition. — Inflammation  of  the  mucous  membrane  of  the  interior 
of  the  mouth,  characterized  by  small  superficial  ulcers.  These  ulcers  are 
irr^larly  circular  or  oval,  are  not  depressed  below  the  general  surface 
of  the  mucous  membrane,  and  support  a  creamy  sebum  or  exudation. 
They  occupy  positions  known  to  be  normally  supplied  with  mucous 
glands. 

The  classical  description  of  this  affection  includes  the  initial  eruption 
of  vesicles  or  groups  of  vesicles  which  rupture  within  a  day  or  two  of 
their  appearance,  leaving,  upon  discharge  of  their  contents,  the  little 
superficial  characteristic  ulcers.  Modern  investigation,  however,  casts 
some  doubt  upon  the  vesicular  character  of  the  initial  lesion,  and  renders 
it  extremely  probable  that  the  reiterated  expression  of  this  opinion  has 

*  Berthold,  cited  bj  Ringer,  Handbook  of  TherapeuiicSf  10th  cd.,  London,  1883,  X).  612. 
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leen  a  simple  deference  by  writer  after  writer  to  tlie  descriptious  given 
)y  liis  predecessors.  Jhis  Bubjeet  will  receive  further  elucidatinn  m.ire 
.ppropriat«ly  in  desciibiug  tlie  pathult^y  aud  morbid  anatouy  of  tha 
liseasc. 

Aphthous  stomatitis  may  be  eitlier  idiopathic  or  synijrtomatic,  discrete 
ir  confluent.     It  is  often  recurrent,  and  is  soiuctinies  epidemic. 

Synonyms. — Aphthie ;  Vesicular  stomatitis ;  Follicular  stomatitis 
Billard);   Canker  sore  mouth. 

Ktiouoty. — Aphthous  stomatitis  occurs  at  all  ages,  and  is  most  prev- 
lent  during  summer  heat.  In  ehildreu  it  is  mo^t  frequent  from  the 
(criod  of  the  commencement  of  dcutition  to  the  completion  of  the  erayy- 
ion  of  the  tempomry  teeth.  It  is  infrequent  during  the  fourth  year  of 
ife,  and  is  rare  after  the  fift,h.  It  is  most  apt  to  api«sir  in  pale,  delicate, 
jid  scrofulous  children,  especially  in  such  as  are  predisixiscd  to  catarrhal 
nd  cutaneous  diseases  (Billard,  Bartliez  and  Uilliet).  Sometimes  it 
eeins  to  be  hereditary  (Bartliez).  Some  individuals  are  subject  to  frc- 
[uent  recurrences.  Poor  food,  insufhcicot  clothing,  want  of  due  venti- 
ation,  laclc  of  cleanliness,  and  similar  deprivations  act  as  predis))osing 
auses.  Hence  the  disease  is  a]>t  to  occur  iu  the  crowdtxl  wai-ds  of  lios- 
iltals  and  asylums  for  children. 

Anything  that  exhausts  the  physical  forces  of  the  adult,  such  as 
xcessive  lieat,  overwork,  anxiety,  hardship  and  privatiou  as  in  ship- 
wreck, and  the  drains  of  menstruation,  pregnancy,  and  lactation,  exces- 
ive  sexual  intercourse,  etc.,  may  predispose  to  the  disease. 

Xiong-coutinued  debility  from  severe  constitutional  maladies,  with 
hrouic  febrile  conditions,  such  as  chronic  ]>hthisis,  chronic  syphilis, 
hronic  enteritis,  chronic  gastritis,  and  from  dialietcs  and  carcinoma,  like- 
eise  acts  as  a  predisposiug  cause,  giving  rise,  during  the  final  stages  of 
he  systemic  disease,  to  symptomatic  aphthse,  often  of  the  confluent 
'aricty.  Aphthous  stomatitis  sometimes  accomiKinies  certain  of  the 
outinue<l  fevers,  exanthematous  and  non-cxanlhcmatous. 

As  exciting  csinses  tlie  following  may  be  cited:  gingivitis,  from  morbid 
lentition  in  children,  and  from  neglect  of  the  teeth,  dental  caries,  and 
lental  necrosis  in  adults;  tobacco-smoking;  tlie  local  contact  of  acrid 
ubstances  in  food  or  otherwise;  acute  gasfro-intestinal  disonler  from 
mproper  or  tainted  food.  Excessive  humidity  of  the  atmosphere  is 
.ssigned  as  a  prominent  exciting  cause  of  the  disease  iu  some  countries. 
This  is  especially  the  ci>se  in  Holland,  where  it  often  exists  epidemically. 
The  confluent  ibmi  at  these  times  is  siud  to  attack  parturient  women 
)rinci])ally  (Ketslaer).  Iiumdations,  not  only  in  Holland,  but  in  Haj'ti, 
'orto  Rico,  and  iu  the  United  States,  are  sometimes  followed  bv  au 
iidernic  of  aplithous  stomatitis.  It  is  believed  that  the  emanations  from 
lecayed  animal  and  vegetable  matters  Icfl  ashore  on  tlie  reflux  of  the 
rater,  produce  the  morbid  conditions  which  constitute  the  predisposing 
ouse  under  such  circumstance-*. 

The  use  of  certain  drugs — preparations  of  antimony,  for  example — 
omctimcs  produces  a  vesicular  stomatitis  sufficiently  analogous  to  aphthte 
o  be  mentioned  in  this  connection,  and  only  to  be  distinguished  thcre- 
rom  by  the  history  of  the  case. 

Pathology  and  Morbid  Anatomy, — As  has  been  intimated,  the 
uorbid  anatomy  of  aphthse  has  long  been  described  as  a  series  of  initial 
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vesides^  upon  the  buccal,  labial,  gingival,  or  lingual  mucous  membrane. 
Tbeir  variance  from  analogous  cutaneous  vesicles — herpes,  for  instance — 
is  attributed  to  anatomical  differences  in  the  constitution  of  the  mucous 
membrane  and  the  skin.  The  rarity  of  their  detection  has  been  accounted 
for  by  the  rapid  maceration  of  the  epithelium. 

The  general  opinion  at  present,  however,  is  that  the  apparent  vesicle 
is  an  iodamed  mucous  follicle.^  Some  obsei*vers  contend  that  it  is  an 
inflammation  of  the  mucous  membrane  pure  and  simple  (Taupin);  others 
consider  it  an  inflammation,  sometimes  in  a  follicle,  sometimes  in  the 
mucous  membrane  (Grisolle);  others,  a  fibrinous  exudation  in  the  upper- 
most layer  of  the  mucous  membrane  (Heuoch).  Some  have  described  it 
as  the  analogue  of  a  miliary  eruption  (Van  Swieten,  Sauvage,  Willan 
and  Batemain;  others,  of  herpes  feubler,  Simonet,  Hardy  and  Behier); 
others,  of  ectliyma  (Trousseau)  and  of  acne  f  Worms). 

The  vesicle  of  the  primary  stage,  thougli  generally  vouched  for,  is 
rarely  seen  by  the  practitioner,  so  rapid  is  the  metamorphosis  into  the 
aphthous  ulcer.  Its  very  existence  is  jK)sitively  denied  by  several 
authorities  (Vogel,  Henoch),  and  Vogel  states  that  he  has  never,  even 
upon  the  most  careful  examination,  discovered  a  real  vesicle  upon  the 
mucous  membrane  of  the  mouth — one  which,  upon  puncture,  discharged 
thin  fluid  contents  and  then  collapsed. 

Beginning  in  a  few  instances,  only,  in  a  simple  stomatitis,  the  initial  ana- 
tomical lesion  presents  as  a  red,  hemispherical  elevation  of  epithelium  one 
to  two  millimeters  in  diameter,  and  barely  perceptible  to  the  touch  of  the 
finger,  though  described  by  the  patient  as  positively  appreciable  to  the 
touch  of  the  tongue.  Believed  to  have  been  transparent  or  semi-trans- 
parent at  first,  its  summit  is  usually  opaque  when  first  seen  by  tlie  medical 
attendant,  appearing  as  a  little  white  papule.  Billard  describes  a  central 
dark  spot  or  depression — ^the  orifice  of  the  duct  of  the  inflamed  follicle, 
as  he  considers  it.  Worms  and  others,  however,  who  likewise  attribute 
the  little  tumor  to  an  inflamed  follicle,  have  failed  to  recognize  any  such 
central  depression.-  There  may  be  but  four  or  five  of  these  papules; 
rarely  are  there  more  than  twenty.  Diffuse  inflammation  between  them 
is  rare.  A  few  new  papules  are  seen  on  the  second  day,  perhaps  a  few 
fresh  ones  on  the  third  day.  Eventually,  contiguous  desquamations  coa- 
lesce into  an  irregular  excoriated  or  ulcerated  surface.  These  appear- 
ances and  processes  may  be  summed  up  as  hypenemia,  increased  cell- 
proliferation  into  circumscribed  |X)rtions  of  the  nmcous  structures,  with 
distension  of  the  epithelium  (dropsical  degeneration?),  rupture,  and 
ulceration. 

This  is  the  stage  at  which  the  local  lesion  usually  comes  under  profes- 
sional notice  as  a  superficial  circular  of*  ovoidal  ulceration  or  patch,  with 
irr^larly  rounded  edges  and  an  undermined  border  of  shreddy  epithe- 
lium. It  is  level  with  the  surface  or  but  slightly  tumefied,  and  is  usually 
surrounded  by  an  inflammatory  areola  that  gives  it  a  slightly  excavated 
aspect.  Sometimes  this  is  a  narrow  red  rim,  and  sometimes  it  is  a  deli- 
cate radiating  arborescenoe  of  several  millimeters.  Adjacent  ulcerations 
^csoe  and  produce  irregularly  elongated  losses  of  substance.     The  floor 

^Tardieu,  Hardy  and  Behier,  Barthez  and  Kllliet,  Meigs  and  Pepper,  and  many 
otbere. 

'  Bichat,  Callisen  and  Plenck,  Billard,  Worma,  and  others. 
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of  the  uloer  is  covered  with  ao  adherent  semi-opaque  or  opaque  lardaceont 
mass,  sometimes  grayish-white,  sometimes  creamy  or  yellowish-wiiih 
when  unadmixed  with  other  matters;  the  color  depending -more  or  le&' 
upon  the  uumber  of  oil-glohules  present,  the  resuh  of  fatty  d^eneratioi 
ot  tlie  epithelium. 

For  a  few  days,  tliree  to  five  or  more,  the  surface  of  tlie  ulcer  increase 
slightly  by  detachment  of  its  ra^ed  «Jgea,  eventually  leaving  a  clean 
cut  sore,  gradually  reddening  in  color,  with  an  inflammatory  margin  iudv 
cative  of  the  reparative  process.  Repair  steadily  progresses  by  the  repro 
duction  of  healthy  epitlielium  from  peripliery  to  centre,  so  that  within  j 
day  or  two  the  size  of  tlie  ulcer  becomes  iliminiahcd  to  that  of  a  pinhead 
and  this  is  promptly  covered  over,  leaving  a  red  spot  to  mark  its  site 
uhtii,  in  a  few  days  more,  the  color  fades  in  its  turn,  and  no  trace  of  thi 
lesion  remains.  The  period  of  ulceration  is  prolonged  to  one  or  mon 
weeks  in  some  subjects,  chiefly  those  of  depraved  constitution. 

It  was  the  uniform  conflguration  of  the  initial  lesions,  their  invariabl< 
seat,  and  the  central  depression  which  he  detected,  that  led  Bilkrd  u 
tlie  opinion  that  the  so-calied  eruption  or  vesicle  was  an  inflainei: 
mucous  folUcIe.  This  view  was  further  supported  by  the  fact  that  thi 
disease  does  not  occur  in  the  new-born  subject,  in  whom  the  lymphatii 
glands  and  follicles  of  tlie  digestive  tract  are  liarely  developed,  while  i 
docs  occur  after  the  fifth  or  sixth  mouth  of  life,  up  to  which  time  thea 
structures  are  growing  rapidly,  and  thus  predisposing  the  infant  to  thii 
peculiar  disease  by  reason  of  the  physiological  nutritive  Iiypenemia. 

Discrete  aphtbs  are  found  principally  in  tlie  sides  of  the  Ireuum  anc 
on  the  tip  and  sides  of  the  tougue ;  ou  the  internal  face  of  tlie  lips,  tin 
lower  Up  particularly,  near  their  junction  with  the  gums;  on  the  interna 
face  of  the  cheeks,  far  back,  near  the  ramus  of  the  jaw;  upon  the  side 
of  the  gums,  extenmlly  and  internally ;  on  the  summit  of  the  gums  of 
edentulous  children  (Billard) ;  exceptionally  upou  the  soft  pahite-;  ii 
rare  instances  upon  the  pharynx. 

Confluent  apliths  appear  in  the  same  localities  as  are  mentioned  above 
and  are  much  more  fre<pient  in  the  pharynx  and  (esophagus  than  are  dis 
Crete  aphtha.  They  are  said  to  be  fouud  occasionally  in  the  stomach  ani 
in  the  intestinal  canal. 

In  the  confluent  form  of  the  disease  the  aphthss  are  much  more  nnmer 
ous,  and  the  individual  ulcerations  run  into  each  other ;  coalescing  inti 
elongated  ulcers,  especially  upon  the  lower  lip  and  at  the  tiji  of  the  tougue 

Symptomatology,  CJouhse,  Dubatiox,  Termisatioss,  Compijca. 
TiONS,  AND  Sequels. — The  discrete  form  of  tlie  affection  is  rarub 
attended  by  constitutional  disturbance  of  any  gravity,  and  such  dis' 
turbance,  slight  as  it  may  be,  is  much  more  frequent  in  children  thai 
in  adults.  The  local  manifestation  gradually  wanes  from  periphery  ti 
centre  in  from  eight  to  ten  days,  tite  patches  changing  in  color  fron 
grayish  to  yellow,  becoming  translucent,  and  losing  their  red  areola 
until  nothing  but  dark-red  spots  remain  to  mark  their  site.  Thest 
spots  fade  in  time,  removing  all  trace  of  lesion. 

Aphthous  stomatitis  of  secondary  origin  attends  conditions  of  seriou) 
constitutional  disturbance— circumstances  under  which  it  is  incidental 
and  not  causal. 

The  confluent  form,  unless  exceedingly  mild,  is  attended  by  syoiptomi 
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of  gastric  or  intestinal  derangement — viz.  coated  tongue,  thirst,  salivation, 
acid  or  acrid  eructations,  nausea,  perhap  vomiting,  indigestion,  and  con- 
stipation or  diarrhoea,  as  may  be.  The  vomiting  in  these  instances  is 
usually  attributed  to  the  presence  of  aphthse  in  the  oesophagus  and  stom- 
ach, and  tlie  diarrhoea  to  their  presence  in  the  intestines. 

Severer  cases  present,  in  addition,  febrile  phenomena^  restlessness,  loss 
of  appetite,  and  unhealthy  fecal  discharges. 

The  constitutional  symptoms  precede  the  local  manifestations  in  some 
instances  by  a  number  of  days. 

Confluent  epidemic  aphthous  stomatitis,  as  it  occurs  in  parturient  women, 
is  described  (Guersant)  as  commencing  with  rigors,  headache,  and  fever. 
The  local  symptoms  are  very  severe.  Pustules  form  upon  the  palate 
and  pharynx.  D^lutition  becomes  painful  and  difficult.  Vomiting 
and  painful  diarrhoea  occur,  indicating  extension  of  the  disease  to  the 
stomach  and  the  intestines.  Typhoid  conditions  may  supervene,  and  con- 
tinue as  long  as  three  weeks,  even  terminating  fatally. 

The  earliest  local  symptoms  consist  in  some  degree  of  discomfort  and  heat, 
to  which  severe  smarting  becomes  a^ded  at  the  period  of  ulceration.  The 
little  sores,  no  matter  how  minute  they  may  be,  are  exceedingly  painful 
to  the  toucli,  even  to  the  contact  of  the  tongue.    Mastication  thus  becomes 

painful,  and  even  impracticable,  in  the  adult;  and  suction  at  the  breast  or 

the  bottle  difficult  and  painful  in  the  infant.     The  mouth  of  the  infant  is 

so  hot  that  its  heat  is  imparted  to  the  nipple  of  the  nurse,  whose  sensa- 

^ons  in  nursing  sometimes  furnish  the  earliest  indication  of  the  disease. 

Indeed,  the  heat  of  the  child's  mouth  at  this  time,  and  the  acridity  of  the 

hoccul  secretions,  are  often  sufficient  to  irritate  and  inflame  the  nipple, 

*Jid  even  to  produce  superficial  excoriation.     The  general  mucous  secre- 
tions of  the  mouth  are  usually  augmented.    Hypersalivation  is  much  less 

frequent. 

.  The  course  of  the  disease  is  mild  as  a  rule.     The  chief  inconvenience 

1^  the  difficulty  in  alimentation  consequent  on  the  pain  in  mastication  and 

m  swallowing. 
The  duration  of  the  affection  in  idiopathic  cases  varies,  as  the  rule, 

l^om  four  to  seven  days,  counting  from  the  first  appearance  of  the  local 

lesion  to  the  complete  repair  oi  the  succeeding  ulceration.     Individual 

^?^^  are  often  more  protracted.    Successive  crops  of  aphtha;  may  prolong 
J  ^  disease  for  many  days.     In  confluent  aphthse  the  course  is  slower  and 

the  disease  less  amenable  to  treatment;  ulceration  often  continuing  longer 

tlian  a  week,  and  recovery  requiring  twelve  or  fifteen  days.    The  duration  ' 

|n  consecutive  cases  varies  with  the  nature  of  the  underlying  malady.    In 

Individuals  seriously  debilitated  by  protracted  constitutional  disease,  as  in 

*"^  subjects  of  phthisis,  the  affection  may  continue,  with  intermissions 

?od  exacerlwitions,  as  long  as  the  patient  lives.     The  termination  of  the 

^^yWual  ulcerations  is  in  repair.  • 

Ihere  are  no  special  complications.     The  accompanying  stomatitis  is 

^^^Uy  a  gingivitis  simply,  and  is  apt  to  be  circumscribed  when  more  " 

extensive,  ' 

*  iP^f^  are  no  sequelsa.     Sometimes  labial  herpes  or  similar  ulcerations 
oilo\r,  which  are  likewise  sore  and  painful. 

^UoNosis. — ^The  isolated  patches  of  the  discrete  form  are  usually  ■ 

^J^ciently  characteristic  to  establish  the  diagnosis.  ^ 
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In  children  the  gums  are  usually  seen  to  be  congested,  swollen,  moiitt, 
and  glistening.  Sometimes  tliey  are  eveu  sanious.  This  condition  ia 
deemed  of  great  importance  in  cases  of  small,  solitary  aphths  concealed 
in  the  sinus  between  gums  and  lips  (Rilliet). 

Coufluent  aphthie  may  be  mistaken  for  ulcerative  or  ulcero-niembra- 
nous  stomatitis,  especially  when  the  emanations  from  a  coated  tongue 
exhale  a  disagreeable  or  fetoroua  odor. 

From  thrush — with  which  it  is  most  frequently  confounded — it  is  to 
be  discriminated  by  the  absence,  ui>on  naked-eye  insiwctioii,  of  the  pecu- 
liar curdy-like  exudations  to  be  deseribed  under  the  appropriate  section, 
and  under  microscopic  inspection  by  the  lack  of  the  peculiar  thrush- 
fungus  (Oldium  albicans). 

Peognosis. — Recovery  is  usually  prompt  in  discrete  cases,  but  relapses 
are  not  infrenueut,  lu  confluent  cases  recovery  is  dei>endeut  upon  llie 
character  of  the  constitutional  disorder  by  which  the  local  disease  has 
beeu  caused  or  with  which  it  is  associated,  and  is  therefore  much 
slower. 

The  disease  is  grave  in  certain  ei>ideraic  confluent  forms,  such  as  an 
described  as  occurring  in  Holland  and  elsewhere  under  conditions  alluded 
to.  Parturient  women  under  such  circumstances  occasionally  succumb  Ic 
the  typhoid  condition  into  which  they  are  tlirown.  When  fullowiug 
measles  there  is  some  danger  of  laryngitis,  and  the  case  becomes  grave 
CEdema  of  the  lar^'ux  is  sometimes  produced. 

Treatment. — Very  8im]>le  trcutment  suiBces  in  the  discrete  form  of 
the  disease.  A  mild  antacid,  or  even  an  emetic,  may  be  indicated  when 
there  is  gastric  derangement  or  disturbance;  or  a  mild  laxative  wher 
the  patient  is  costive.  Castor  oil,  rhuliarb,  or  magnesia  may  be  given, 
followed,  if  need  be,  by  an  astringent  if  diarrhtea  should  occur.  A  litth 
opium  may  be  administered  if  requisite.  The  diet  should  be  quite  sim- 
ple and  uuirritating.  Cold  milk  is  of^  the  very  l^est  diet,  especially 
while  the  mouth  remains  quite  sore. 

Topical  treatment  in  the  milder  cases  may  l)e  limited  to  simple  ablu- 
tions, by  rinsing  or  by  spray,  with  water,  cold  or  tepid  as  may  be  mosf 
agreeable  to  the  patieut.  A  little  opium  may  bo  added  when  the  parts 
are  painful  or  tender.  In  severer  cases  au  antiseptic  wash  may  be  sub- 
stituted, as  the  sodium  sulphite  or  hyposulphite,  thirty  grains  to  tht 
ounce,  creosote- water,  or  the  like. 

Demulcent  washes  of  elm,  sassafras-pith,  or  flaxseed  are  often  mow 
soothing  than  simple  water.  Pellets  of  ice  from  time  to  time  are  quitt 
refreshing  and  agreeable.  Occasional  topical  use  of  borax  or  alum, 
applied  sevei-al  times  a  day  by  means  of  a  hair  pencil,  soft  cotton  wad, 
or  the  like,  is  often  useful,  care  bciug  taken  to  touch  the  sores  lightly, 
and  not  to  rub  them.  If  the  course  toward  repair  is  retarded,  the  paii* 
may  be  touched  lightly  with  silver  niti-ate  in  stick  or  in  strong  solu- 
tion (60  grains),  or  washed  more  freely,  two  or  throe  times  a  day,  with 
a  weaker  solution,  five  or  ten  grains  to  the  ounce  of  distilled  water. 
Cupric  sulphate,  ten  grains  to  the  ounce,  zinc  sulphate,  twenty  grains 
to  the  ounce,  mercuric  chloride,  one  grain  to  the  ounce,  or  potassium 
chlorate,  twenty  grains  to  the  ounce,  may  be  used  as  local  applitations, 
re[>eatcd  at  intervals  of  four  or  five  hours.  Iodoform  lias  been  higiily 
recommended  of  late. 
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The  oonflnent  variety  requires  constitutional  treatment  adapted  to  the 
underlyiug  malady.  Nutritious  diet  is  often  demanded,  together  with 
tonics,  such  as  iron  and  quluia,  or  even  stimulants,  wine  or  brandy. 
Topically,  cauterization  with  silver  nitrate  is  more  apt  to  be  indicated, 
and  to  be  indicated  more  promptly  than  in  the  discrete  form.  Potas- 
sium chlorate  in  doses  of  one  or  more  grains  may  often  be  given  with 

vantage,  at  intervals  of  from  four  to  two  hours. 


Stomatitis  Parasitica. 

Definition. — An  exudative  inflammation  of  the  interior  of  the  mouth, 
due  to  the  devehipment  upon  the  nnicous  membrane  of  a  parasitic  vege- 
table confervoid  growth,  the  Oidium  albicans  (Robin). 

Synony^is. — Stomatitis  cremosa;  Stomatitis  pseudo-mem branosa ; 
Thnisb ;  Muguet  of  the  Frencli ;  ScJiwammchen  of  the  Germans. 

History. — ^Thrush  was  long  regarded  as  a  pscudo-meml)ranous  vari- 
ety of  stomatitis,  and  was  likewise  confounded  with  other  varieties  of 
stomatitis,  esj>ecially  apli- 

thffi,  its  differentiation  from .  ^^^'  ^^' 

which  will  be  rendered 
apparent  by  a  study  of 
its  etiology  and  morbid 
anatomy. 

The  microscopic  re- 
searches of  Berg*  of 
Stockholm  upon  the'  mi- 
nute structure  of  tlie  suj)- 
posed  j)scudo-membrane 
developed  tlie  fact  that  it 
was  largely  composed  of 
certain  crj'pt ogams.  This 
growth  was  named  Oidinm 

albicans     by     Prof.     Ch. 

Robin,*  by  whom   it   had 

heen  subjected   to  minute 

study. 
Later  observers  consider 

the  oidia  in  general  sim])]y 

transitional   forms   in   the 

life-hitiory  of  fungi  othenvise  classified.     According  to  Grawitz,  the  O. 

albicans  is  a  stage  of  the  Mycoderma  vini,  his  experiments  having  shown 

that  on  cultivation  the  filaments  germinate  like  Torula  and  Mycoderma, 

and  that  the  latter  can   be  grown  in  the  epithelium  of  the  mucous 

membrane.* 
Etiology. — ^Thrush  is  usually  a  symptomatic  disease,  secondary  to  an 

rV6«r  dit  Sehwammchm  bei  Kindam,  1842 — Van  der  Busch's  translation  from  the 
Swedish,  Bremen,  1848. 
^^Hinoire  nalurelie  da  Veyftmu  wirasUen,  Paris,  1853. 

Ziejjier,  A  Teri-hmk  of  Pathohgieal  Anatomy  and  Pathogenesu,  translated  by  Macal- 
Jster,  vol.  L  p.  319,  London,  1883. 


Oidium  albicauR.  from  the  Mouth  in  a  caae  of  Thrush  fKOchen* 
meittter^  a,  fragment  of  a  sepa rated  thrush-layer  implanteO 
in  a  mass  of  epithelium;  6,  spores;  </,  tliallus-threaas  with 
partition  walls :  <>,  free  end  of  a  t  hall  us  somewhat  swollen ;  /, 
thallus  with  constriction,  without  partition  walls. 
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acid  condition  of  the  fluids  of  the  month.  Athrepsia  (Parrot,  &Ieigs  an 
Pepiier),  or  iDDutrition,  is  the  presumable  predisjxeing  cause  N«^l 
genee  iu  tnaiiituiuiDg  cleaiiliaess  of  the  niontti  and  of  the  articles  whic 
are  placed  iu  it  is  regaiiled  as  the  main  exciting  cause.  It  occurs  hot 
in  the  adult  and  in  the  infant,  hut  it  b  much  mor«  frequent  in  infiuic 
and  in  early  childhood.  It  is  most  frequently  encouDtercl  in  asylun 
and  hospitals  for  children,  being  often  transmitted  froai  child  to  child  li 
the  nurdc  or  by  meaus  of  the  feeding-bottle.  The  poor  health  of  tl 
child  seeming  less  accunntuble  for  the  disease  than  tne  unsanitary  ooi 
dition  of  the  wards,  buildings,  and  surroundings,  it  is  consequently  mm 
less  frequent  iu  private  than  in  public  practice.  It  is  more  frequent  i 
the  first  two  weeks  of  life  than  later,  Seus  obser\-ed  it  within  the  fir 
eight  days  in  394  ca.sc3  out  of  402  (Simon).  It  is  much  more  frequci 
during  summer  than  at  any  other  season,  more  than  Imlf  the  cases  (Vv, 
leix)  occurring  at  that  jmrtinn  of  the  year. 

In  senile  subjects,  in  adults,  and  in  childi'Cn  more  than  two  years  o 
age  it  is  cachectic,  and  oljserved  chiefly  toward  the  close  of  some  iat 
and  exhausting  disease,  such  as  dial)ctcs,  carcinoma,  tuberculosis,  cliron 
pneumonia,  enteric  fever,  ]iuerperal  fever,  erysipelas,  chronic  enten 
colitis  and  recto-colitis,  and  i)seudo-mcm  bra  nous  sore  throat.  It 
sometimes  observal  in  the  early  st:^  of  enteric  fever. 

Meigs  and  Pej»per,  n)tparently  following  Parrot,  deem  the  centr 
cause  to  lie  in  a  (X)rtain  failure  of  nutritiou  under  which  the  gcner 
vitality  slowly  eblw  away.  They  are  inclined'  to  reo^nize  a  causi 
factor  in  a  deficiency  in  the  sn))|>ly  of  water  in  much  of  the  artifici: 
food  administercil  to  youug  subjects.  The  normal  acidity  of  the  flui< 
of  the  mouth  of  the  newly-born  (Guillot,  Scux)  is  not  sufficiently  com 
teracted  until  saliva  l>ecomes  abundant.  Prematniv  weaning,  entailinj 
a3  it  often  does,  the  use  of  improi>er  foods,  renders  the  child  liable  i 
gastro-intestinal  disorders*.  To  tins  add  want  of  care  of  the  bottle  at 
nip])les,  of  the  teasiwiuu  or  pajvboat,  and  of  the  month  itself,  and  tl 
conditious  are  fulfilled  in  fermentations  of  remnants  of  milk  taking  pln< 
without  and  within,  which  produce  the  acid  condition  of  the  fluids  ar 
secretions  of  the  month  laaid  always  U>  accompany  and  precede  the  dcve 
opment  of  the  disease  (Giibler). 

The  theory  of  coutaffiousness  seems  established  (Guillot,  Bct^,  Guhle 
Robin,  Trousseau).  This  has  been  further  demonstrated  by  ex|>erimcii 
upon  sheep  (Delafeud),  iu  which  thrush  has  been  implanted  whenever  tl 
animals  were  unhealthy,  but  not  otherwise. 

pATH(ii,r»oY  AXD  MoRBiD  Anatosiv. — Tlic  mucous  mentbnute  t 
the  mouth  within  a  few  hours  after  its  invasion  by  thrush  is  sccu  to  1 
covered  to  some  extent  by  minute  masses  of  a  granular  curdy  sulwtau' 
adherent  to  the  tissues,  which  ofleu  bleed  slightly  when  the  sub-stuiioe 
forcibly  removed. 

In  children  much  reduced  by  inanition  or  severe  disease,  much  of  tl 
deposit  80on  coale.'Hscs  into  a  membrauiform  product,  grayish  or  yellowi; 
from  rarefaction  by  the  air,  or  even  brownish  from  admixture  of  bloo 
Qy  the  same  time  the  general  congestion  of  the  mucous  membrai 
will  have  subsided  into  the  p;dlor  of  antemia.  Though  tolerub 
adherent  when  fresh,  the  deposit  when  older  oflen  becomes  loos«u< 
'  A  Praakai  TrtatUt  on  the  DUeata  of  OiUdrea,  Tth  ed.,  Pllilada.,  ISS2. 
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spontaneously,  bo  that  it  may  be  removed  by  the  finger  in  lai^  flakes 
without  producing  any  hemorrhage  whatever. 

The  cnaracteristic  masses  present  both  as  delicate  roundish  flakes, 
isolated,  not  larger  than  a  pinhead,  and  as  confluent  patches  several  times 
as  lai^  and  more  irr^ular  in  outline.  These  masses  under  microscopic 
inspection  are  seen  to  be  composed  of  the  filaments  and  spores  of  a  con- 
fervoid  parasitic  plant,  the  Oidium  albicans,  enclosing  altered  epithelia  in 
various  conditions.  Tliis  parasitic  growth  does  not  become  developed 
upon  healthy  mucous  membrane  with  normal  secretory  products.  Acid- 
ity of  the  fluids  and  exu))erance  of  epithelium  are  the  requisites  for  its 
production,  whatever  be  the  cause.  The  acidity  of  the  fluids  irritates 
the  mucous  membrane  upon  which  they  lie.  This  irritation  induces 
abnonnal  proliferation  of  epithelium,  upon  which  the  sjwres  of  the 
cnptogam  then  germinate.  Dissociated  epithelial  cells  become  prolif- 
erated at  the  surface  of  the  mucous  membrane,  between  which  ana  upon 
wliich  both  free  and  agglutinated  spores  accumulate.  From  these  spores 
sprout  out  simple  and  ramified  filaments  in  compartments  containing 
moving  granular  elements.  (For  the  minute  detailed  anatomy  of  these 
filaments  and  spores  the  reader  is  best  referred  to  Robin's  work  on  Vege^ 
table  Parasites.) 

It  may  suffice  here  to  mention  that  the  filaments  are  sharply-defined 
tubercles,  slightly  amber-tinted,  of  a  mean  diameter  of  between  four  and 
tliree  millimeters,  simple  while  immature  and  branched  when  fully 
developed.  These  tubules  are  filled  with  link-like  groups  of  elongated 
cells  in  compartments,  giving  them  an  appearance  of  regular  constriction 
at  the  junctions  of  adjoining  groups  of  cells.  Surrounding  these  tubules 
are  groups  of  spheroid  or  slightly  ovoid  spores  from  five  to  four  milli- 
meters in  diameter.  Each  spore  contains  one  or  two  granules  and  a 
quantity  of  fine  dust.  This  cryptogamic  growth  is  developed  in  the 
proliferated  cells  of  epithelium.  The  filaments  in  their  further  growth 
separate  the  epithelia,  and  even  penetrate  them.  Thence  they  penetrate 
the  mucous  membrane  and  the  submucosa  (Parrot). 

The  mucous  membrane  beneath  the  growth  is  red,  smooth,  and  glisten- 
m;r.  Papillffi  are  sometimes  prominent.  It  is  not  excoriated  unless  the 
.growth  has  been  removed  with  some  violence,  when,  as  noted,  it  may 
hleed  slightly.  Duguet  and  Damaschino  have  recently  encountered 
Gises  associated  with  a  special  ulceration  of  one  of  the  palatine  folds ; 
{he  former  in  enteric  fever,  the  latter  in  a  primitive  case.  The  growth 
IS  quickly  reproduced  after  removal — even  within  a  few  minutes  when 
the  secretions  are  very  acid. 

The  glossal  mucous  membrane  is  usually  the  tissue  first  involved,  the 
fpccks  being  more  numerous  at  the  tip  and  edges  of  the  tongue  than  at 
jt>  central  portion.  The  glands  at  the  base  of  the  tongue  may  become 
invaded.  From  the  tongue  extension  takes  place  to  the  lips,  the  cheeks, 
the  gums,  and  the  palate,  hard  and  soft.  The  growth  is  especially  prolific 
in  the  folds  l)etweeu  lips  and  gums  and  between  cheeks  and  gums.  Some- 
times the  parts  mentioned  become  involved  successively  without  actual 
extension.  In  several  recently  reported  instances  occurring  during 
•  enteric  fever,*  the  affection  began  on  the  soft  palate,  tonsils,  and  pharynx, 
and  then  progressed  anteriorly  toward  the  tongue,  the  cheeks,  ana  the  lips. 

>  Dugiiet,  Soc  MkL  da.  JETd^p.,  Mai  11,  1883;  lUv.  menu.,  Juin  1. 1883,  p.  187. 
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But  there  is  do  limitation  of  the  disease  to  these  structures.  The  growt 
mny  cover  the  entire  mucous  membrane  of  tlie  mouth.  From  tlte  mout 
it  may  reach  the  lateral  avails  of  the  pharynx,  and  iu  rare  instances  tli 
posterior  wall  of  the  pharynx.  The  prouuct  is  said  to  be  more  adherer 
on  the  pharynx  fReubold)  than  in  the  mouth.  From  the  pharynx 
may  reach  the  epiglottis,  and  even  the  larynx  (Leiut),  in  which  organ 
has  been  seen  upon  tlie  vocal  bands  (Parrot).  It  has  never  been  observe 
in  the  posterior  nares  or  at  the  pharyngeal  orifice  of  the  Eustachian  tubi 
It  flourishes  best,  therefore,  upon  squamous  epithelium.  In  infants  muc 
reduced,  Parrot  lias  .seen  ulceration  in  the  neighborhood  of  the  pterygoi 
apophyses,  but  attributable  to  tlie  cachectic  stjite  of  the  cliild,  and  not  t 
the  disease  in  the  mouth. 

In  many  cases — in  as  large  a  proportion  as  two-thirds,  accordine  t 
some  observers — the  cesoplmgus  l>econie3  invaded,  either  in  irregular  Toe 
gitudinal  strips  or  in  rings,  in  all  instances  (Simon)  terminating  a  littl 
above  the  caraia.  In  exceptional  cases  the  entire  mucous  surface  of  tb 
cesophagus  may  be  covered  with  the  product  (Seux).  It  has  been  see 
in  the  stomach  (Lelut,  Valleix),  and  ia  even  said  to  be  developed  thei 
(Parrot),  presenting  as  little  yellow  projections,  isolated  or  contiguous 
from  the  size  of  millet-seeds  to  that  of  peas,  and  usually  located  alon 
the  curvatures,  especially  the  smaller  curvature  and  cardia  (Simon), 

In  instances  still  more  rare  it  is  found  in  the  intestinal  canal  (Sciix 
even  at  the  anus  (Bouchut,  Robin),  and  thence  upon  the  genitalia.  In 
child  thirteen  days  old.  Parrot  found  it  iu  the  pulmonary  parenchyma  s 
the  summit  of  the  right  lung,  where  it  had  probably  been  drawn  b 
efforts  of  inspiration. 

The  nipple  of  the  nurse  often  becomes  covered  with  the  growt 
(Gubler,  liobin.  Trousseau,  Simon). 

Symptom ATOLOQY. — In  infants  the  earliest  symptom  is  distress  dut 
ing  nursing,  the  nipple  being  seized  repeatedly,  and  as  frequently  release 
with  cries  of  pain  and  disappointment.  This  cry  is  hoarse  when  th 
vocal  bands  are  involved. 

The  constitutional  symptoms  depend  upon  the  underlying  malady,  an 
may  of  course  vary  with  its  charjicter.  Thus  we  may  have  the  symp 
toms  of  simple  diarrhfea,  ga.stro-enteriti.s,  or  en tero-co litis  on  the  on 
hand,  and  of  tubereulosis  and  other  diseases  elsewhere  enumerated  oi 
the  other.  Cachectic  children,  especially  in  a-sylum  and  hospital  prac 
tice,  lose  flesh,  and  their  sicins  become  harsh,  dry,  and  inelastic  froc 
loss  of  fluids  (Meigs  and  Popper).  The  genitalia,  the  anus,  and  th 
adjacent  parts  liecome  eroded  by  the  acridity  of  the  discharges,  and  thei 
become  covered  with  the  growth. 

The  disease  rarely  lasts  longer  than  eight  days  in  strong  children  (ha 
can  be  well  cared  for.  It  may  continue  indefinitely,  on  the  other  hand 
in  cachectic  children ;  that  is  to  say,  for  several  months  or  until  tli' 
patient  succumbs,  as  muy  be.  Death  occurs  usually  from  the  causa 
disease,  and  not  va  a  result  of  the  morbid  condition  of  the  month. 

Diagnosis. — In  the  Infant. — Examination  of  its  mouth  to  detect  th' 
cause  of  the  child's  inability  to  nurse  reveals  congestion  of  the  mucou 
membrane,  intense  and  ot^u  liviil  in  severe  cases.  It  is  first  noticed  a 
the  extremity  of  the  tongue.  When  the  congestion  is  general  it  is  dark 
est  in  the  tongue.     This  livid  congestion  may  extend  over  the  entir 
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visible  mucous  membrane,  save  upon  the  hard  palate,  where  it  is  tightly 
adherent  to  the  periosteum,  and  upon  the  gums,  where  it  is  rendered  tense 
by  the  approach  of  erupting  teeth.  The  papillse  at  the  tip  and  sides  of 
the  tongue  are  very  prominent.  Sometimes  the  organ  is  quite  dry,  even 
sanious,  while  it  is  painful  to  the  touch.  The  reaction  of  the  secretions 
of  the  mouth  is  acid  instead  of  alkaline,  and  the  parts  are  hot  and  very 
sensitive. 

Two  or  three  days  later  the-  circular  milky-white  or  curdy  spots  or 
slightly  prominent  and  irr^ularly-shaped  flakes  or  patches  may  be  seen 
on  the  upper  surface  of  the  tongue  toward  the  tip  and  inside  the  lips  and 
the  cheeks,  especially  in  the  grooves  connecting  gums  and  lips  and  gums 
and  cheeks.  The  surrounding  mucous  membrane  is  unaltered  in  mild 
ca-ses,  and  there  is  no  evidence  of  other  local  disorder  or  of  any  consti- 
tutional involvement.  In  severe  cases  the  entire  mucous  membrane  is 
dry  and  deeply  congested. 

The  affection  can  be  positively  discriminated  from  all  others  by  micro- 
scopic examination  of  the  deposit,  which  reveals  the  presence  of  the  cryp- 
togam described. 

Treatment. — In  infants,  artificial  nourishment,  whether  with  milk 
of  the  lower  animals  or  prepared  food  of  whatever  composition,  should 
be  given  up,  if  possible,  and  a  wet-nurse  be  supplied.  If  this  proce- 
dure be  impracticable,  the  least  objectionable  mode  of  preparation  of  cow's 
milk  should  be  employed  Tand  this  will  vary  with  the  practice  of  the 
physician),  and  the  utmost  circumspection  should  be  maintained  in  secur- 
ing the  cleanliness  of  the  vessels  in  which  it  is  prepared,  the  bottle  from 
which  it  is  given,  and  the  nipple  which  is  placed  in  the  child's  mouth. 
Should  the  sugar  and  casein  in  the  milk  appear  to  keep  up  the  disease, 
weak  soups  may  be  substituted  for  the  milk  diet  until  it  has  subsided. 
Weiderhofer  advises  artificial  nourishment,  by  way  of  a  funnel  inserted 
in  the  nasal  passages,  in  case  the  child  should  refuse  to  swallow.  Deg- 
lutition is  excited  in  a  reflex  manner  when  the  milk  or  other  fluid  reaches 
the  pharynx.* 

The  local  treatment  should  consist  in  careful  removal  of  the  patches 
from  time  to  time — say  every  two  or  three  hours — with  a  moistened  soft 
wg.  This  must  be  done  without  roughness  of  mani])ulation.  In  addi- 
tion to  this,  the  parts  may  be  washed  or  painted  every  hour  or  so  with  an 
alkaline  solution  for  the  purpose  of  neutralizing  the  aciditv  of  the  fluids 
of  the  mouth.  For  this  purpose  borax  is  most  generally  used,  in  the 
proportion  of  twenty  grains  to  the  ounce  of  water  or  the  half  ounce  of 
glycerin.  Sodium  bicarbonate  or  sodium  salicylate  may  be  substituted 
for  the  sodium  borate.  The  use  of  honey  in  connection  with  the  drug 
is  calculated  to  promote  acidity  by  fermentation  of  its  glucose,  and  is 
therefore,  theoretically,  contraindicated. 

Adults  may  use  washes,  gargles,  or  sprays  of  solutions  of  sodium 
borate  or  of  sodium  bicarbonate. 

The  constitutional  treatment  in  feach  case  must  be  adapted  to  the  nature 
of  the  underlying  malady  which  has  favored  the  local  disease,  with  resort 
in  addition  to  the  use  of  quinia,  iron,  wine,  spirit,  and  beef-essence.  The 
hygienic  surroundings  should  be  made  as  sanitary  as  possible, 

^  Joum.  dt  Mid.  Bordeaux f  Juin  10,  1S83. 


DISEASES  OF  TBE  MOUTH  AND  TONOUE. 


Stomatitis  UlceroBa. 

Defikitjon. — Inflammatioii  of  the  interior  of  the  mouth,  usual) 
anilateral,  eventuatiDg  in  multiple  ulceratious  of  the  mucous  mem 
braoe. 

Synoityms. — Fetid  stomatitis,  Phl^monous  stomatitis,  Putrid  soi 
mouth,  Stomacaoe,  are  synonymous  terms  for  idiopathic  ulcerous  stom 
otitis.  Ulcero-membranous  stomatitis,  Mercurial  stomatitis  (Vogel),  ai 
synonymous  terms  for  the  deuteropathic  variety  of  the  disease. 

Etioixjqy. — The  principal  predisposing  aiuse  of  the  disease  is  to  b 
found  in  ochlesis;  the  contaminating  atmosphere  of  crowded  dwelling 
and  apartments  insufficiently  ventilated  ;  nncleanliness ;  insufficiency  o 
proper  clothing ;  unhealthy  food,  and  the  like.  It  prevails  epidemical! 
m  crowded  tenements,  schools,  prisons,  asylums,  and  hospitals ;  in  garr 
sons  and  in  camps ;  in  transports  and  men-of-war.  It  is  often  props 
gated  by  contagion,  but  whether  by  infection  or  actual  inoculation  seen 
undetermined.  Measles  is  an  active  predisposing  cause.  Feeble  ind 
viduals  are  the  most  liable  to  the  disease.  It  occurs  at  all  ages.  I 
civil  life  it  is  most  frequent  between  the  ages  of  four  and  ten  year 
Sometimes  more  girls  are  affected  than  boys  (Meigs),  and  sometimes  it 
the  more  prevalent  among  boys  (Squarrcy).  Autumn  is  the  season  o 
greatest  prevalence. 

Carious  teetli,  fracture  and  necrosis  of  the  jaw  (Meigs),  and  protracte 
catarrhal  stomatitis  are  among  the  chief  exciting  causes.  Irregular  dei 
tition  is  sometimes  the  excitmg  caiise  j  and  this  may  occur  at  the  fir 
and  second  dentition  or  at  the  period  of  eruption  of  the  last  molars. 

Pathology. — The  anatomical  lesion  is  the  destructive  inflammatio 
of  portions  of  the  mucous  membrane  of  the  moutli,  leaving  iilceratin 
on  detachment  of  tlie  eschars.  It  usually  commences  as  a  gingivitis.  A 
two  periods  of  life — namely,  from  the  fourth  to  the  eighth  year  of  lif 
and  from  the  eighteenth  to  the  twenty-fifth  year — it  is  apt  to  be  ulcere 
membranous,  a  condition  asserted  to  be  altogether  exceptional  at  othi 
periods  (Chauffard). 

A  diffuse  fibro-purulent  infiltration  of  the  lymph-spaces  of  the  muco; 
is  regarded  as  the  first  step  in  the  pathological  process.  This  infiltnitio 
is  sufficiently  abundant  to  compress  the  capillary  vessels  of  the  tissue 
and  thus  arrest  the  circulation  (Cornil  et  Ranvier).  All  those  localize 
portious  of  mucous  membr.ine  from  which  the  circulation  is  cut  off  peris 
and  are  discharged  in  fragments.  The  ulcers  thus  left  are  grayish,  gmc 
ular,  and  sanious,  with  thin,  irreeuiarly  dentated  borders  a  tittle  uudei 
mined,  ttirough  which  pus  can  he  expressed  on  pressure.  Ttie  usu: 
cryptogams  of  the  oral  cavity,  in  various  stages  ot  development,  are  i 
great  abundance  in  the  grayish  detritus,  which  like^viae  contains  altere 
red  and  white  blood-corpuscles. 

According  to  some  observers  (CafFort,  Bergeron),  the  first  evidence  o 
the  disease  is  an  intensely  congested  erythematous  patch,  upon  which  on 
or  more  pustules  present,  point,  and  rupture  promptly,  leaving  the  clu 
racteristic  ulcerations. 

For  some  indeterminate  reason,  the  ulcerations  are  mostly  unilatera 
and  occur  much  the  more  frequently  on  the  left  side.     The  principt 
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primal  points  of  ulceration  are  upon  the  external  borders  of  the  gums, 
more  frequently  those  of  the  lower  jaw,  and  uj^on  the  corresponding  sur- 
face of  the  cheek  and  lip— the  cheek  much  oftener  than  the  lip.  Thence 
ulceration  may  extend  to  the  tongue,  less  frequently  to  the  palate.  The 
ulcerative  process  follows  the  outline  of  the  gums,  baring  the  bases  of 
the  teeth  to  a  variable  extentj  so  that  they  seem  elongated.  On  the 
cheek  the  patch  of  inflammation  is  generally  oval,  the  longest  diameter 
being  antero-posterior,  and  the  most  frequent  position  is  opposite  to  the 
last  molar. 

Each  ulcer  is  surrounded  by  an  intensely  red  areola,  beyond  which  the 
tissues  are  succulent  and  tumid  from  collateral  inflammatory  oedema, 
oflen  giving  the  ulcers  an  appearance  of  great  depth;  but  when  the  detri- 
tus is  discharged  they  are  seen  to  have  been  superficial.  Detachment  of 
the  necrosed  segments  of  mucous  membrane  takes  place  by  gradual  exfo- 
liation from  periphery  to  centre.  Sometimes  detachment  occurs  in  mass, 
usually  in  consequence  of  friction  or  suction.  The  ulcers,  gingival  and 
buccal,  bleed  easily  when  disturbed.  They  may  remain  separate,  or 
may  coalesce  by  confluence  of  interposing  ulcerations  extending  across 
the  furrow  between  gum  and  cheek  or  lip.  The  adjoining  side  of  the 
tongue  sometimes  undergoes  similar  ulceration  from  behind  forward, 
inoculated,  most  likely,  by  contact  with  adjoining  ulceration.  In  rare 
instances,  neglected  cases  most  probably,  the  ulceration  may  extend  to 
the  palatme  folds,  the  tonsils,  and  the  soil  palate. 

Symptomatology. — The  affection  usually  begins  without  any  con- 
stitutional symptoms.  Young  infants  sometimes  present  slight  febrile 
symptoms,  with  impairment  of  appetite  and  general  languor.  Fetid 
breath,  salivation,  and  difficulty  in  deglutition  are  usually  the  first  mani- 
festations of  the  disease  to  attract  attention.  The  mouth  will  be  found 
to  be  hot,  painful,  and  sensitive  to  the  contact  of  food.  Infants  often 
refuse  food  altogether,  though  usually  they  can  be  coaxed  to  take  liquid 
aliment.  Larger  children  and  adults  complain  of  scalding  sensations. 
They  find  mastication  painful,  and  cannot  chew  at  all  on  the  affected  side. 
The  salivation  is  excessive,  the  saliva  bloody  and  often  extremely  fetid. 
When  swallowed,  this  •  fetid  saliva  causes  diarrhoea.  The  cheeks  some- 
times become  swollen,  and  the  submaxillary  connective  tissue  oedematous. 
Adenitis  takes  place  in  the  submaxillary,  retro-maxillary,  and  sublingual 
glands  of  the  affected  side.  Sometimes  the  other  side  becomes  affected 
likewise,  but  to  a  less  extent.  The  glands  do  not  suppurate,  but  the 
adenitis  may  remain  as  a  chronic  manifestation  in  scrofulous  subjects. 

The  disease,  left  to  itself,  will  often  continue  for  a  number  of  weeks, 
or  even  months  as  may  be,  unmodified  even  by  intercurrent  maladies 
(Bergeron).  Long  continuance  may  result  in  partial  or  complete  disrup- 
tion of  the  teeth,  or  in  local  gangrene,  or  even  in  necrosis  of  the  alveoli 
(Damaschino).  Properly  manag^,  the  ulcers  become  cleansed  of  their 
detritus,  and  within  a  few  days  heal  by  granulation,  their  position  long 
remaining  marked  by  delicate  red  cicatrices  upon  a  hard  and  thickened 
substratum.     Repeated  recurrences  are  sometimes  observed. 

Diagnosis. — The  appearances  of  the  gums  and  adjoining  structures 
described  under  the  head  of  Pathology  establish  the  diagnosis.  The 
usually  unilateral  manifestation  and  the  peculiar  fetid  odor  distinguish 
it  from  severe  forms  of  catarrhal  stomatitis.     From  cancrum  oris  it  is 
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distinguished  by  the  absence  of  induration  of  the  skin  of  the  check  over 
the  swollen  membrane,  and  by  the  suoculence  and  difFuseness  of  the 
tumefaction.  From  mercurial  stomatitis  it  is  discriminated  by  th« 
history,  and  by  the  absence  of  the  peculiar  manifestations  to  be  dis- 
cnssed  under  the  head  of  that  disease. 

Prognosis. — The  prognosis  is  good,  the  disease  being  susceptible  of 
cure  in  from  eight  to  ten  days  in  ordinary  cases.  When  due  nutritioi 
is  prevented  by  the  pain  in  mastication  and  deglutition,  and  in  much- 
reduced  subjects,  tlie  disease  may  continue  for  several  weeks.  It  is  ii 
these  cases  that  detachment  of  the  teeth  takes  place,  with  periostitb  aud 
necrosis  of  the  alveoli.  Protracted  suppuration  and  failure  in  nutritioo 
may  lead  to  a  fatal  result,  but  such  a  termination  is  uncommon. 

Treatment. — Fresh  air,  unirrifating  and  easily  digestible  food,  the 
best  hygienic  surroundings  practicable,  attention  to  secretions  from  skin 
and  bowels  by  moderate  and  judicious  use  of  ablutions,  diaplioretics,  and 
laxatives,  with  the  internal  administration  of  cinchona  or  its  dcriv-atives, 
with  iron  and  cod-liver  oil,  comprise  the  indications  for  constitutional 
treatment. 

Liocally,  demulcent  mouth-wa.shes  are  called  for,  containing  astrin- 
gents, dctei^nts,  or  antiseptics.  Acidulated  washes  are  more  agreeabit 
in  some  instances.  For  antiseptic  purposes,  however,  sprays  and  douches 
may  be  used  of  solutions  of  potassium  permanganate,  boric  acid,  carboHi: 
acid,  or  salicylic  acid.  Gargles  of  potassium  chlorate,  ten  or  twenty 
grains  to  the  ounce,  are  highly  recommended,  an  well  as  the  internal 
administration  of  the  same  salt  in  doses  of  from  two  to  five  grains  three 
times  a  day  for  children,  and  of  ten  to  twenty  grains  for  adults. 

If  the  sores  are  slow  to  heal,  the  ulcerated  surfaces  may  be  touched 
once  or  twice  daily  with  some  astringent,  such  as  solution  of  silvei 
nitrate  (fen  grains  to  the  ounce),  or,  if  tliat  be  objectionable,  with  alum, 
tincture  of  iodine,  or  iodoform. 

Prompt  extraction  of  loose  teeth  and  of  loose  fragments  of  necrosed  bone 
is  requisite. 

Stomatitis  Gangrenosa. 

DEFiNirroN. — A  non-contagious,  deuteropathic  inflammation  of  the 
interior  of  the  mouth,  almost  invariably  unilateral,  and  characterized  by 
a  pecidiar  gangrenous  destruction  of  all  the  tissues  of  the  clieek  from 
nithin  out\vara. 

Synonyms, — Gangrenous  stomatitis;  Gangrena  orb;  Gangrenopsis ] 
Cancnim  oris;  Stomato-necrosis ;  Necrosis  infantilis;  Gangrene  of  the 
mouth ;  Gangrenous  erosion  of  the  cheek ;  Noma ;  Buaol  anthrax ; 
Aquatic  cancer ;  "Water  cancer ;  Scorbutic  cancer ;  Sloughing  phagedsena 
of  the  mouth. 

History. — The  most  important  work  upon  the  subject  was  published 
in  1 828,  from  the  pen  of  Dr,  A.  L,  Richter,*  whose  accurate  nistorical 
account  of  the  disease  was  in  great  part  reproduced,  with  additions 
thereto,  by  Barthez  and  Rilliet  in  their  TVeatise  on  the  Diseaaea  of 
Infanta,  Paris,  1843,  and  quoted  by  nearly  all  subsequent  writers  on  the 
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theme.  From  these  records  it  appears  that  the  first  accurate  description 
of  the  affection  was  given  in  1620  by  Dr.  Battus,  a  Dutch  physician,  in 
his  Manual  of  Surgery.  The  term  aquatic  cancer,  waier-kanher,  bestowed 
on  it  by  van  de  Voorde,  has  been  generally  followed  by  the  physicians 
of  Holland,  although  van  Swieten  (1699)  properly  designated  it  as  gan- 
grene. J.  van  Lil  termed  it  noma,  as  well  as  stomacace  and  watcr- 
kanker,  and  cited  a  number  of  Dutch  physicians  who  had  observed  its 
epidemic  prevalence.  The  majority  of  more  receift  observers,  however, 
deny  its  epidemic  character. 

Of  Swedish  writers,  Lund  described  it  as  gangrene  of  the  mouth ; 
Leutin,  under  the  name  of  ulocace.  In  England,  Boot  was  the  first  to 
write  of  gangrene  of  the  mouth,  and  was  followed  by  Underwood,  Sym- 
monds,  Pearson,  S.  CJooper,  West,  and  others. 

In  France  it  has  received  great  attention.  Berthe'  described  it  as 
gangrenous  scorbutis  of  the  gums;  Sauvages  (1816)  as  necrosis  infantilis. 
Baron  in  1816  published'  a  short  but  excellent  account  of  a  gangrenous 
affection  of  the  mouth  peculiar  to  children;  and  Isnard  presented  in  1818 
his  inaugural  thesis  on  a  gangrenous  affection  peculiar  to  children,  in 
which  he  described,  simultaneously,  gangrene  of  the  mouth  and  gangrene 
of  the  vulva.  Then  followed  Key,  Destrees  (1821),  Billard  (1833),  Mur- 
doch, Taupin  (1839),  and  others,  until  we  reach  the  admirable  description 
by  Barthez  et  Rilliet,  from  which  the  present  historical  record  has  been 
chiefly  abstracted. 

German  physicians  likewise  have  largely  studied  the  subject.  De 
Hilden,  A.  G.  Richter,  C.  F.  Fischer,  Seibert,  and  many  others  preceded 
A.  L.  Richter,  whose  important  contribution  to  the  literature  and  descrip- 
tion of  the  disease  has  been  so  highly  extolled  by  Barthez  and  Rilliet. 

In  America  the  disease  has  been  best  described  by  Coates,  Grerhard, 
and  Meigs  and  Pepper,  all  of  Philadelphia. 

(For  extrusive  bibliographies  the  following  sources  should  be  consulted 
in  addition  to  those  cited :  J.  Tourdes,  Du  Noma  ou  du  SphacHe  de  la 
Bofitche  chez  les  Enfants,  Tli5se,  Strasbourg,  1848  :  A.  Le  Dentu,  Nouveau 
Bidionnaire  de  Midedne  et  de  Chirurgie  pratique,  article  "  Face,"  Paris, 
1871.) 

ExioiiOGY. — Almost  exclusively  a  disease  of  childhood,  gangrenous 
stomatitis  is  exceedingly  rare  in  private  practice,  and  very  infrequent  at 
the  present  day  even  in  hospital  and  dispensary  practice.  Lack  of  hygi- 
enic essentials  of  various  kinds,  impoverishment,  long  illnesses,  and  debil- 
itating maladies  in  general  are  the  predisposing  causes.  It  is  sometimes 
endemic  in  hospitals  and  public  institutions,  but  rarely,  if  at  all,  epidemic. 
It  is  not  generally  deemed  contagious,  though  so  considered  by  some  writ- 
ers. It  appears  to  have  been  more  frequent  in  Holland  than  elsewhere,  to 
be  more  frequent  in  Europe  generally  than  in  the  United  States,  and  now 
much  less  frequent  in  the  United  States  than  formerly.  To  recognition  of 
the  predisposing  causes  and  to  their  abolition  and  avoidance  may  probably 
he  attributed  its  diminished  frequency  all  over  the  world.  Though  attack- 
ing children  only  as  a  rule,  it  has  been  observed  in  adults  (Barthez  et 
Rilliet^  Tourdes,  Vogel).  Nurslings  are  not  liable  to  the  disease.  Though 
occurring  occasionally  earlier  in  life,  the  greatest  period  of  prevalence  is 

*  Mhnoirt9  de  PAeadhnie  royaU  de  Chirurgie^  Paris,  1774,  t.  v.  p.  381. 
'  BviUtiM  de  la  FaadU  de  Midecine  de  Paria,  1816,  t  y.  p.  161. 
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from  tlie  third  to  the  fifth  or  sixth  year  of  age,  and  thence,  with  dimin- 
ishing frequency,  to  the  twelfth  and  thirteenth  years.  It  is  probably 
eqiiallr  frequent  In  the  two  sexes,  though  the  majority  of  authors  hare 
described  it  as  more  frequeot  In  females. 

Healthy  children  are  not  attacked.  Even  in  delicate  children  it  is  so 
rarely  idiopathic  that  this  character  Is  utterly  denied  it  by  many  observers. 
The  disease  which  it  follows,  or  with  wliich  it  becomes  associated,  may  be 
acute  or  chronic.     Aqpording  to  most  writers,  it  occurs  with  greatest  fre- 

Jueucy  after  measles.  It  follows  scarlatina  and  variola  much  less  often. 
t  is  observed  likewise  after  whooping  cough,  typhus  fever,  malarial  fever, 
entero-colitis,  pneumonitis,  and  tuberculosis.  Excessive  admiuist ration  of 
mercury  has  been  recc^nized  as  an  exciting  cause,  some  cases  of  mercurial 
stomatitis  progressing  to  gangrene. 

According  to  Barthez  et  Uiliiet,  acute  pulmonary  diseases,  and  espe- 
cially pneumonia,  are  the  most  frequent  concomitant  affections,  and  are 
usually  consecutive. 

Symptomatology,  Course,  Duration,  Terminations,  Compuca- 
TiOKS,  AND  SEQOELiE. — The  disease  usually  becoming  manifested  during 
other  disease,  acute  or  chronic,  or  during  convalescence  therefrom,  there 
are  no  special  constitutional  symptoms  indicating  its  onset.  Heuce  con- 
siderable progress  may  be  made  before  its  detection.  The  earliest  local 
characteristic  symptom  distinguishing  gangrenous  stomatitis  is  a  tense 
tumefaction  of  one  cheek,  usually  in  proximity  to  the  mouth.  The  lower 
lip  is  generally  involved,  thus  rendering  it  a  matter  of  difficulty  to  open 
the  mouth.  This  tumefaction  in  some  instances  progresses  over  the  entire 
side  of  the  face  up  to  the  uose,  the  lower  eyelid,  and  even  out  to  the  ear 
in  one  direction,  and  down  to  the  chin,  and  even  to  the  neck,  in  the  other. 
Before  the  parts  become  swollen  externally,  ulceration  will  have  taken 
place  to  some  extent  in  the  mucous  membrane,  but  usually  without  hav- 
ing  attracted  special  attention,  the  subjective  symptoms  having  been  slight 
A  gangrenous  odor  from  the  mouth,  however,  is  almost  always  constant 
Its  presence,  therefore,  should  lead  to  careful  investigation  as  to  its  seat 
and  cause.  The  gums  opposite  the  internal  ulcer  become  simllarlv 
affected  in  most  instances,  and  undergo  destruction,  so  that  the  teetti 
may  become  denuded  and  loosened,  and  even  detached,  exposing  their 
alveoli.  The  bodies  of  the  maxillary  l>ones  suffer  in  addition  in  some 
instances,  and  undei^  partial  necrosis  and  exfoliation. 

It  is  maintained  (Loschner,  Henoch)  that  in  some  instances  there  is  no 
involvement  of  the  mucous  membrane  until  the  ulcerative  process  has 
reached  it  from  the  exterior. 

The  tumefied  portions  of  the  cheek  and  lip  are  pale,  hard,  unctuous, 
and  glistening.  They  are  rarely  very  painful,  and  often  painless.  On 
[>alpation  a  hard  and  rounded  nodule  one  or  two  centimeters  in  diametei 
cau  be  detected  deep  in  the  central  portion  of  the  swollen  cheek. 

From  the  third  to  the  sixth  day  a  small,  black,  dry  eschar,  circular  oi 
oval,  becomes  formed  at  the  most  prominent  and  most  livid  portion  of 
the  swelling,  whether  cheek  or  lip.  This  gradually  extends  m-circum- 
fereiice  for  a  few  days  or  for  a  fortnight,  sometimes  taking  in  almost  the 
entire  side  of  the  face  or  even  extending  down  to  the  neck.  As  it  enlai^: 
the  tissues  around  l>ecome  circumscribSi  with  a  zone  intensely  red,  Tht 
internal  eschar  extends  equally  with  the  external  one.     Eventually,  the 
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eschar  separates^  in  part  or  in  whole,  and  becomes  detached,  leaving  a 
hole  in  the  cheek  through  which  are  seen  the  loosened  teeth  and  their 
denuded  and  blackened  sockets. 

During  this  time  the  patient's  strength  remains  tolerably  well  main- 
tained, as  a  rule,  until  the  gangrene  has  become  well  advanced.  Intelli- 
gence usually  remains  good.  Many  children  sit  up  in  bed  and  manifest 
interest  in  their  surroundings.  Others  lie  indifterent  to  efforts  made  for 
their  amusement.  Some  exhibit  insomnia  and  delirium.  The  pulse  is 
small  and  moderately  frequent,  rarely  exceeding  120  beats  to  the  minute 
until  near  the  fatal  close,  when  it  often  becomes  imperceptible.  Appetite 
is  often  well  preserved,  unless  pneumonia  or  other  complications  sui>ervene, 
but  thirst  is  often  intense,  even  though  the  tongue  remain  moist.  The 
desire  for  food  sometimes  continues  until  within  a  few  hours  of  death. 
Toward  the  last  the  skin  becomes  dry  and  cold,  diarrhoea  sets  in,  emacia- 
tion proceeds  rapidly,  collapse  ensues  and  death. 

D«ith  usually  occurs  during  the  second  week,  often  before  the  complete 
detachment  of  the  eschar — in  many  instances  by  pneumonia,  pulmonary 
gangrene,  or  entero-colitis.  Some  die  in  collapse,  which  is  sometimes 
preceded  by  convulsions.  When  the  eschars  have  become  detached,  sup- 
puration exhausts  the  forces  of  the  patient,  and  death  takes  place  by 
asthenia. 

The  complication  most  frequent  is  pneumonia,  and  the  next  entero- 
colitis. Gangrene  of  the  lungs,  of  the  palate,  pharynx,  or  oesophagus,  of 
the  anus,  and  of  the  vulva,  may  supervene.  Hemorrhage  from  the  facial 
artery  or  its  branches  has  been  noted  as  an  exceptional  mode  of  death 
(Hueber),  the  rule  being  that  the  arteries  in  the  gangrenous  area  become 
plugged  by  thrombi,  and  thus  prevent  hemorrhage. 

Recovery  may  take  place  before  the  local  disease  has  penetrated  the 
cheek — indeed,  while  the  mucous  membrane  alone  is  involved.  In  recent 
instances,  however,  the  disease  does  not  subside  until  after  the  loss  of 
considerable  portions  of  the  cheek,  and  the  child  recovers  with  great  de- 
formity, not  only  from  loss  of  tissue  in  the  cheek  and  nose,  but  from 
adhesions  between  the  jaws  and  the  cheek. 

Pathology  and  Morbid  Anatomy. — ^Gungrenous  stomatitis  always 
involves  the  cheek,  almost  always  that  portion  in  proximity  to  the  mouth. 
It  is  almost  invariably  unilateral.  Either  side  seems  to  be  equally  liable. 
Both  sides  suffer  only,  it  is  contended,  when  the  gangrene  is  limited  in 
extent,  confined  to  the  mucous  membrane,  and  occupies  the  sides  of  the 
frenuma  of  the  lips  (Barthez  et  Rilliet\  It  usually  if  not  invariably 
begins  in  the  mucous  membrane,  as  a  plilyctenular  inflammation,  which 
undergoes  ulceration,  followed  by  gangrene,  immediately  or  not  for 
several  days,  and  then  becomes  covered  with  a  more  or  less  brownish- 
gray  eschar.  The  ulceration  of  the  mucous  membrane  is  occasionally 
preceded  by  an  oedematous  condition  of  the  cheek  externally,  similar 
to  that  sometimes  observed  in  ordinary  ulcerous  stomatitis ;  but  this  is 
not  the  characteristic  circumscribed,  tense  infiltration  observed  later. 
This  ulceration  is  situated  most  frequently  opposite  the  junction  of  the 
upper  and  lower  teeth.  Sometimes  it  proceeas  from  the  gingivo-buccal 
sulcus  of  the  lower  jaw,  sometimes  trom  the  alveolar  border  of  the 
gums.  It  extends  in  all  directions,  and  oft^n  reaches  the  lower  lip. 
J  rom  three  to  sixteen  days  may  be  consumed  in  these  extensions.     The 
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surroundiog  mucous  membrane  becomes  oeJematous.  The  ulceration 
soon  becomes  followed  by  gaugreue,  sometimes  within  twenty-four  hours, 
sometimes  not  for  two  or  tliree  daya,  and  exceptionally  not  for  several 
days.  The  ulcerated  surfeees  bleed  readily^  change  from  gray  to  black, 
mid  become  covered  with  a  semi-liquid  or  liquid  putrescent  dctritu.s. 
They  are  sometimes  surrounded  by  a  projecting  livid  areola,  which  sooii 
becomes  gangrenous  in  its  turu.  The  shreds  of  mortified  membrane, 
though  clinging  a  while  to  tlie  sound  tissues,  are  easily  detached,  and 
often  drop  siiontaneously  into  the  mouth.  Meanwhile,  there  is  abuudani 
salivation,  the  products  of  which  pour  from  the  mouth,  at  first  sanguin- 
olent,  and  sultsequeutly  dark  aud  putrescent  and  mixed  with  detritus  of 
the  tissues.  Lar^  portions  of  the  gums,  and  even  of  the  mucous  mem- 
liraue  of  the  palate,  may  undei^o  destruction  within  a  few  (three  to  six] 
days.  The  gangreuous  destruction  of  the  gnms  soon  exposes  the  teeth 
which  become  loose  and  are  sometimes  spontaneously  detached.  Thence 
the  periosteum  and  bone  become  implicatcil  and  undergo  partial  denuda- 
tion and  necrosis,  aud  portions  of  necrosed  bone  become  detached  if  tli( 
patient  survives.  The  characteristic  implication  of  the  exterior  of  tin 
cheek  becomes  manifest  from  the  first  to  the  third  day,  but  occasiouallj 
not  until  a  day  or  two  later.  A  hard,  circumscribed  swelling  of  tin 
cheek  or  check  and  lip  occurs,  sometimes  preceded,  as  already  intimated, 
by  general  ccdematous  infiltration.  The  surface  is  tense  and  unctuous 
ofleu  discolored.  In  its  central  portion  is  an  especially  hard  nucleus 
one  to  two  centimeters  or  more  in  diameter.  Gangrene  often  takes  pla« 
at  this  point  from  within  outward  at  a  period  varying  from  the  third  t< 
the  seventh  day  or  later.  Tlie  skin  becomes  livid,  then  black ;  a  pustule 
is  formed  at  the  summit  of  the  swelling,  which  bursts  and  discloses  i 
blackened  gangi'cnous  eschar  from  less  than  a  line  in  thickness  to  tli( 
entire  thickness  of  the  cheek  beneath.  The  area  of  gangrene  gradually 
extends.  The  dead  tissues  become  detache<l,  and  a  perforation  js  Icfi 
right  through  the  cheek,  througli  which  are  disciiai^ed  saliva  and  detri- 
tus. Meanwhile,  the  submaxillary  glands  become  swollen  and  the  sup 
rounding  connective  tissue  becomes  osdematous.  In  some  instances 
however,  no  change  is  noticeable  in  these  glands. 

E.xamiuations  after  death  have  shown  that  tlirombasis  exists  for  som* 
distance  around  the  gangrenous  mass.  Hence  the  rarity  of  hemorrbagt 
during  the  detachment  of  the  eschar. 

Diagnosis. — In  the  early  stage  of  the  disease  the  main  point  of  dif- 
ferential diagnosis  rests  In  the  locality  of  the  primitive  lesiou,  the  mucou; 
membrane  of  the  inside  of  one  cheek.  8ubsequeut)y  there  is  the  gan- 
grenous odor  from  the  mouth ;  the  ra|)id  peripheric  extension  of  the  local 
lesion,  which  aci|uires  a  peculiar  grayish-black  color ;  its  rapid  extension 
toward  the  exterior  of  the  cheek  or  hp;  the  tumefaction  of  the  cheek,  dis- 
colored, greasy,  hard,  surrounded  by  edematous  infiltration,  and  presenting 
n  central  nodule  of  especial  hardness;  then  the  profuse  salivation,  soon 
'^mguiuolciit,  subseqtiently  purulent  and  mingled  with  detritus  of  tlie 
mortified  tissues.  Finally,  the  eschar  on  the  exterior  of  the  swollen 
L'hock  or  lip  leaves  no  doubt  as  to  the  character  of  the  lesiou.  From 
malignant  pustule  it  is  distinguished  by  not  beginning  on  the  exterior,  as 
Ihat  lesion  always  does  (Baron). 

Progsosis, — The  prognosis  is  bad  unless  the  lesion  be  quite  limited 


I 


STOMATITIS  GANGRENOSA. 


343 


and  GomplicatioiLS  absent.  At  least  three-fourths  of  those  attacked 
perish ;  acooixiing  to  some  authorities  fully  five-sixths  die.  The  objec- 
tive symptoms  of  the  local  disease  are  mucli  more  important  in  estimating 
the  prognosis  than  are  the  constitutional  manifestations,  the  vigor  of  the 
patient^  and  the  hygienic  surroundings,  although,  as  a  matter  of  course, 
the  better  these  latter  the  more  favorable  the  prognosis.  Prognosis 
would  be  more  favorable  in  private  practice  than  in  hospital  or  asylum 
service. 

Treatment. — ^Active  treatment  is  required,  both  locally  and  constitu- 
tionally. Local  treatment  is  of  paramount  importance,  and  alone  capable 
of  arresting  the  extension  of  the  process  of  mortification.  The  topical 
measure  in  greatest  repute  is  energetic  cauterization  with  the  most  power- 
ful agents,  chemical  and  mechanical — hydrochloric  acid,  nitric  acid,  acid 
solution  of  mercuric  nitrate,  and  the  actual  cautery,  whether  hot  iron, 
thermo-,  or  electric  cautery.  The  application  of  acids  is  usually  made 
with  a  firm  wad  or  piece  of  sponge  upon  a  stick  or  quill,  care  being 
taken  to  protect  the  healthy  tissues  as  far  as  practicable  with  a  spoon  or 
spatula.  After  the  application  tlie  mouth  is  to  be  thoroughly  syringed 
with  water  to  remove  or  dilute  the  superfluous  acid.  Hydrochloric  acid 
has  been  preferred  by  most  observers. 

As  these  cauterizations  must  be  energetic  to  prove  efiective,  anaesthesia 
ought  to  be  induced.  Should  ether  be  employed  for  this  purpose,  hydro- 
chloric acid  or  the  acid  solution  of  mercuric  nitrate  would  be  selected  of 
course. 

In  the  early  stages  these  agents  are  to  be  applied  to  the  inside  of  the 
cheek,  so  as  to  destroy  all  tlie  tissue  diseased,  if  practicable,  and  expose 
a  healthy  surface  for  granulation.  Should  the  exterior  of  the  cheek 
become  implicated  before  cauterization  has  been  performed  or  in  spite 
of  it,  it  is  customary  to  destroy  the  tissues  from  the  exterior,  including  a 
zone  of  apparently  healthy  surrounding  tissue.  As  the  gangrene  extends, 
the  cauterization  is  to  be  repeated  twice  daily  or  even  more  frequently. 
After  cauterization  the  parts  are  dressed  with  antiseptic  lotions,  and  anti- 
septic injections  or  douches  are  to  be  used  frequently  during  day  and 
night  to  wash  out  the  mouth  and  keep  it  as  clear  as  possible  from 
detritus. 

Meigs  and  Pepper  report  beneficial  results  from  the  topical  use  of 
undiluted  carbolic  acid,  followed  by  a  solution  of  the  same,  one  part  in 
fifty  of  water,  frequently  employed  as  a  mouth-wash.  The  progress  of 
the  sloughing  was  checked  and  the  putridity  of  the  unseparated  dead 
tLs.sue  completely  destroyed  in  the  two  cases  mentioned  by  them,  one  of 
which  recovered  quickly  without  perforation  of  the  cheek.  Gerhard  pre- 
ferred undiluted  tincture  of  the  chloride  of  iron ;  Condie,  cupric  sul- 
phate, thirty  grains  to  the  ounce.  Bismuth  subnitrate  has  recently  been 
lauded  as  a  topical  remedial  agent.^ 

The  mouth  should  be  frequently  cleansed  by  syringing,  douching, 
spraying,  or  washing  with  disinfectant  solutions,  such  as  chlorinated  soda 
hquor,  one  part  to  ten ;  carbolic  acid,  one  to  twenty.  Lemon-juice  is 
sometimes  an  agreeable  application,  as  in  some  other  varieties  of  stoma- 
titis. Constitutionally,  tonic  and  supporting  treatment  is  demanded, 
even  in  those  instances  where  the  appetite  is  well  maintained  and  the 

»  Maguire,  Medical  Record  N.  Y,,  Feb.  3,  1883. 
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general  health  appareotly  well  conserved.  Soups,  milk,  semi-eoUd  (w<A, 
e^-Dog,  egg  and  wine,  wine  whey,  milk  punch,  finely-minced  meat, 
^ould  be  administered  as  freely  as  the  state  of  the  digestive  functions 
will  permit.  If  necessary,  resort  should  be  had  to  nutritive  enemata. 
Quinia  and  tincture  of  chloride  of  iron  are  the  medicines  indicated. 
When  sufficient  alcohol  cannot  be  given  with  the  food,  it  should  be 
freely  exhibited  in  the  most  available  form  by  the  mouth  or  by  tlie 
rectum.  The  apartment  should  he  well  ventilated,  the  linen  frequently 
dianged,  the  discharges  promptly  removed. 


Tozic  Stomatitis. 
DEFmrriON, — An  inflammation  of  the  interior  of  the  mouth  due  tc 
poisoning,  espedally  by  drugs,  and  chiefly  by  mercury,  copper,  and  phos- 
phorus. 

Mercurial  Stomatitia. 

Definition. — An  inflammation  of  the  mucous  membrane  of  th( 
mouth,  eventually  ulcerating,  the  result  of  systemic  poisoning  by  tlw 
absorptiou  of  mercury. 

Sykonyus. — Stomatitis  mercuriaHs;  Mercurial  ptyalism,  Ptyalismu; 
mercurialis;  Mercurial  salivation,  Salivatio  mercurialis. 

Etiology — Predisposing  and  Exciting  Causes. — Special  vulnerability 
to  the  tozic  influence  of  mercury,  and  special  proclivity  to  inflammatory 
affections  of  the  mouth  and  the  organs  contained  therein,  are  the  pre 
disposing  causes  of  mercurial  stomatitis.  The  exciting  cause  is  th< 
absorption  of  mercury  into  the  tissues  of  the  organism.  The  suscepti 
bility  of  healthy  adults  is  much  greater  than  that  of  healthy  children 
The  susceptibility  of  adults  varies  very  greatly.  Constitutions  dete 
riorated  by  prolonged  disease,  undue  exposure,  and  the  like  are  muct 
more  promptly  influenced  in  consequence.  Tuberculous  subjects  do  no 
bear  mercury  weil. 

Idiosyncratic  susceptibility  to  toxemia  by  mercurial  preparations  ii 
now  and  tlien  encountered  in  practice,  and  instances  have  Men  publbhed 
in  which  fatal  results  have  ensued,  after  pi-olongcd  suffering,  from  thi 
incautiouij  administration  of  a  single  moderate  dose  of  a  mercurial  drug. 

Until  comparatively  recent  years  the  most  common  cause  of  mercuria 
poisoning  was  the  excessive  employment  of  mercurial  medicines,  whethe 
by  ingestion,  inunction,  or  vapor  bath.  Topical  cauterization  with  acit 
solution  of  mercuric  nitrate  is  likewise  an  infrequent,  and  usually  an  bixa 
dental,  cause  of  the  aflection.  Elimination  of  the  mercury  by  way  ol 
the  mucous  glands  of  mouth  and  the  salivary  glands  proper  excites  th 
stomatitis  in  these  instances.  An  entirely  different  senes  of  cases  oocii 
in  artisans  exposed  to  handling  the  metal  and  its  preparations  or  t< 
breathing  its  vapor  or  its  dust.     In  these  instances  the  poison  may  gaii 

'  For  example,  see  in  Wawon'a  Prartire  of  Phytic  s  case  of  furious  salivBtion  folloirin 
one  adminiatratioD  of  two  ^rainn  of  caJomtl  as  a  purgative,  the  patient  dymj;  at  the  ea 
of  two  jeare,  worn  out  by  the  effects  of  the  mercury  and  having  lost  portions  of  the  JKi 
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entrance  into  the  abeorbent  system  by  the  skin,  the  mucous  membranes 
of  the  nose,  mouth,  and  throat,  the  stomach,  or  the  lungs.  No  matter  what 
care  may  be  exercised  in  cleansing  the  hands,  it  is  often  impossible  to 
prevent  occasional  transference  of  the  noxious  material  from  fingers  to 
throat,  or  to  thoroughly  free  the  finger-tips  under  the  nails.  The  avoca- 
tions entailing  the  risks  of  mercurial  stomatitis  comprise  quicksilver- 
mining,  ore-separating,  barometer-  and  thermometer-making,  gilding,  hat- 
making,  manufacturing  of  chemicals,  and  exhausting  the  globes  employed 
in  certain  forms  of  electric  illumination.^  The  slow  absorption  of  mercury 
into  the  bodies  of  artisans  induces  in  addition  serious  constitutional  nerv- 
ous disturbances — tremors,  palsy,  etc. 

Symptomatology,  Course,  Duration,  Terminations,  Complica- 
tions, AND  Sequeljs. — ^The  principal  subjective  symptoms  of  mercurial 
stomatitis  are— characteristic  fetor  ot  the  breath,  sore  gums  and  mouth, 
continuous  nauseous  metallic  brassy  or  coppery  taste,  and  profuse  sal- 
ivation. 

At  first  the  mouth  feels  parched  and  painful,  the  gums  tender,  the 
teeth,  the  lower  incisors  especially,  set  on  edge.  Soon  the  gums  become 
swollen,  and  when  touched  with  the  tongue  seem  to  have  receded  from 
the  necks  of  the  teeth,  which  thereby  appear  to  be  longer  than  usual. 
The  gums  feel  quite  sore  when  pressed  upon  with  the  finger  or  when  put 
on  the  stretch  by  clashing  the  rows  of  teeth  against  each  other.  This 
sort  of  soreness  is  often  watched  for  in  the  therapeutic  administration  of 
mercurials  purposely  given  to  "  touch  the  gums,"  as  an  indication  that 
the  system  is  under  the  influence  of  the  drug.  It  is,  therefore,  one  of 
the  earliest  indications  of  mercurial  poisoning,  but  if  not  sought  for  it 
may  elude  attention  until  after  the  mouth  has  become  sore  a  little  later. 
The  pain  in  the  mouth  is  augmented  by  efforts  of  mastication  and  expec- 
toration, and  may  be  associated  with  pains  at  the  angle  of  the  lower  jaw 
or  extending  along  the  domain  of  the  third  or  of  the  third  and  sec6nd  divis- 
ions of  the  distribution  of  the  fifth  cerebral  nerve.  Mastication  of  solid  food 
is  often  unendurable.  Constitutional  manifestations  become  evident  about 
this  time  in  increased  heat  of  skin,  acceleration  of  pulse,  furred  tongue, 
dry  mouth,  great  thirst,  and  loss  of  appetite.  The  dryness  of  the  mouth 
does  not  last  long,  but  is  soon  followed  by  hy])ersalivation,  one  of  the 
characteristic  phenomena  of  the  disorder.  The  saliva  secreted,  often  acid 
in  reaction,  varies  greatly  in  quantity,  which  is  usually  proportionate  to 
the  severity  of  the  case.  It  is  secreted  night  and  day,  sometimes  to  the 
amount  of  several  pints  in  the  twenty-four  hours — in  moderately  severe 
cases  to  the  amount  of  from  one  to  two  pints  in  that  space  of  time.  It 
is  limpid  or  grayish,  mawkish  or  somewhat  fetid,  and  reacts  readily  to 
the  simplest  tests  for  mercury.  The  salivation  is  almost  continuous, 
sometimes  quite  so.  The  patient  soon  becomes  unable  to  endure  the 
fctigue  of  constant  expectoration,  and  the  fluid  then  dribbles  from  his 
mouth  or  runs  off  in  an  unimpeded  slobber.  When  excessive,  the 
patient's  strength  becomes  rapidly  exhausted — in  part  by  impoverish- 
ment of  the  fluids,  in  great  measure  from  the  lack  of  refreshing 
sleep. 

Meanwhile,  the  local  inflammatory  process  extends  from  the  gums  to 
the  floor  of  the  mouth  and  to  the  lips,  and  thence  to  the  tongue  and  the 

*  Med,  and  Sturg.  Beporier,  Philada.,  Dec.  30,  1883,  p.  734. 
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cheeks.  The  salivary  glands  are  in  a  state  of  indammation  likewise,  b 
rather  in  consequence  of  direct  irritation  in  the  elimination  of  t)ie  poise 
through  their  channels  than  by  exteusion  of  the  stomatitis  along  th( 
ducts.  The  lymphatic  glands  of  the  lower  law  become  eiigoi^ed  ai 
tender.  Mastication,  deglutition,  and  articulation  all  become  imped< 
mechanically  by  tumefaction  of  the  tissues. 

In  some  instances  the  glossitw  is  so  great  that  the  tongue  protrudi 
thereby  impeding  respiration  and  even  threatening  suffocation.  In  soi 
cases  cedeiua  of  the  larynx  lias  been  noted,  threatening  suffocation  frc 
that  oiuse.  Should  tlie  inSanunatory  process  estend  along  the  pharyj 
to  the  Eustachian  tubes,  deafness  and  pjiins  in  the  ears  will  become  adt 
tional  symptoms. 

The  sul^equent  progress  of  unarrested  mercurial  stomatitis  is  that  i 
ulcerous  stomatitis. 

Should  gangrene  of  the  mucous  membrane  take  plaoe,  there  will 
great  fetor  i'rom  the  mouth,  and  some  dauger  of  hemorrhage  on  detac 
ment  of  the  sloughs  should  the  pi-ocess  be  taking  place  in  the  dircct!< 
of  vessels  of  some  calibre.  Necrosis  of  the  inferior  maxilla  entails  co 
tinuance  of  tlie  disagreeable  local  symptoms  until  the  discharge  in  ira 
ments  or  in  moss  of  the  dead  portions  of  bone. 

■  In  the  earlier  stages  of  the  attack  the  constitutional  symptoms  may 
sthenic.  Fever,  cephalalgia,  and  the  asual  concomitants  of  pyrex 
however,  soon  give  way  to  the  opposite  condition  of  asthenia.  Exhaust 
by  the  exce'isive  salivation,  and  unable  to  repair  waste  by  eating  or  slee 
ing,  the  sulferer  soou  passes  into  a  condition  of  hopeless  cachexia.  The 
who  survive  remain  cachectic  and  feeble  for  a  long  time — some  of  th( 
disfigured  for  life  by  various  cicatrices  between  checks  and  jaw,  by  1( 
of  teeth  or  of  portions  of  the  jaw-bone. 

The  duration  of  mercurial  stomatitis  varies  with  the  susceptibility 
the  patient,  tlie  intensity  of  the  toxiemia,  and  the  character  ol'  the  trej 
ment.  Mild  cases  may  get  well  in  a  week  or  two;  severe  cases  m 
continue  for  weeks,  and  even  months ;  extreme  cases  have  persisted  I 
years.     Even  moderate  cases  occasionally  resist  treatment  for  weeks. 

Under  the  improved  therapeutics  of  the  present  day  mercurial  stoi 
atitis  almost  always  terminates  in  recovery,  especially  if  it  receive  eai 
and  prompt  attention.  Neglected  or  improperly  managed,  it  may  tern 
nate  in  serious  losses  of  tissue  in  gums,  cheeks,  teeth,  and  bone,  leaving  t 
parts  much  deformed  and  the  patient  in  a  permanently  enfeebled  oonditi< 

Erysipelas,  metastatic  abscesses,  inflammations,  pyiemia,  or  collii]uati 
diaiThcea  may  be  mentioned  as  compliciitions  which  may  prove  suffii;ieni 
serious  to  produce  death,  independently  of  the  virulence  of  the  prims 
stomatitis. 

Patholooy  and  Morbid  ANAXOiiy. — Mercurial  stomatitis  is 
ulcerative  process  attended  witli  an  excessive  flow  of  saliva  containi 
mercury.  It  has  a  tendency  to  terminate  in  destruction  and  cxfoliati 
of  the  mucous  membrane  of  the  gums  and  other  tissues  attacked,  a 
eventually  in  necrosis  of  the  jaw-bone.  The  detritus  is  found,  mici 
scopically,  to  consist  of  granular  masses  of  broken-down  tissue,  s^^'armi 
with  bacteria  and  micrococci,  and  containing  some  blood-cells  and  ma 
pus-cclls.     In  some  instances  micrococci  have  been  detected  in  the  bloi 

Tlie  disease  usually  begins  in  the  gums  of  the  lower  iacisors,  a 
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extends  backward^  often  being  confined  to  one  side  of  the  jaw.  The 
gams^  first  swollen  and  then  livid,  become  separated  from  the  necks  of 
the  teeth.  Their  edges  undergo  ulceration.  The  ulcers  are  surrounded 
by  fungous  margins,  pale  or  red,  which  bleed  on  the  slightest  contact, 
and  some  become  covered  with  grayish-yellow  detritus.  The  ulcera- 
tion extends  in  depth,  destroying  the  supports  of  the  teeth,  so  that  they 
become  loosened  and  even  detaclied.  The  inflammatory  process  extends 
to  the  lips,  the  cheek,  and  the  tongue,  which  undergo  tumefaction  and 
exhibit  the  impressions  of  the  teeth  in  grayish  opalescent  lines  or  festoons 
of  thickened  epithelium  at  the  points  of  pressure.  The  glossitis  may 
become  intense.  It  is  almost  always  present,  to  some  extent,  as  a  super- 
ficial or  mucous  glossitis.  Occasionally  acute  oedematous  glossitis  has 
ensued,  and  such  cases  sometimes  terminate  fatally.  Ulceration  takes 
place  in  these  structures  similar  to  that  which  has  taken  place  in  the 
gums.  If  not  arrested,  gangrenous  destruction  ensues,  not  only  in 
these  tissues,  but  beneath  them.  Thus,  the  teeth  become  loosened,  and 
even  detached ;  the  jaw-bones  themselves  may  become  bared,  necrosed, 
and  in  part  exfoliated ;  and  the  cheeks  undergo  partial  destruction  by 
gangrene.  Sometimes  the  inflammation  descends  to  the  larynx,  and  this 
may  produce  oedematous  infiltration  of  the  loose  connective  tissue  of  that 
structure.  Sometimes  it  mounts  the  pharynx  and  reaches  the  orifices  of 
the  Eustachian  tubes.  The  salivary  glands  become  swollen  and  discharge 
great  quantities  of  fluid,  as  detailed  under  Symptomatology.  The  retro- 
maxillary  and  submaxillary  lymphatic  glands  become  enlarged  by 
inflammatory  action. 

Diagnosis. — In  the  earliest  stages  the  inflammation  of  the  gums  in 
mercurial  stomatitis  cannot  be  distinguished  from  that  which  tf»kes  place 
in  other  forms  of  ulcerative  stomatitis.  The  fetor  of  the  breath,  how- 
ever, the  profuse  salivation,  and  the  chemical  reaction  of  the  saliva, 
together  with  the  history  of  exposure  to  mercury,  soon  place  the  nature 
of  the  case  beyond  doubt.  Similar  results  following  poisonings  by 
copper  salts  and  by  phosphorus  are  difierentiated  by  the  history  of  the 
special  exposure. 

Prognosis. — In  mild  cases  the  prognosis  is  favorable,  provided  further 
exposure  to  the  cause  can  be  avoided.  This  holds  good  almost  invariably 
m  cases  due  to  over-medication  with  mercurials,  but  is  far  less  applicable 
to  cases  in  artisans,  the  result  of  prolonged  cxix)sure  to  the  poisonous 
influences  of  mercury  and  its  slow  absorption.  On  the  whole,  the  afi*eo- 
tion  is  much  less  serious  than  formerly,  both  because  it  can,  in  great 
measure,  be  guarded  against  by  proper  prophylaxis  in  risky  vocations, 
and  because  its  treatment  has  been  made  much  more  efiicient.  In  severe 
cases  serious  results  may  ensue  despite  the  most  judicious  treatment,  and 
convalescence  is  usually  very  slow,  weeks  often  elapsing  before  solid  food 
can  be  chewed  witliout  pain  or  without  injury  to  the  gums. 

When  death  ensues,  it  may  be  by  asthenia,  erysipelas,  pneumonia, 
pyaemia,  or  colliquative  diarrhoea. 

Treatment. — Mercurial  stomatitis  may  sometimes  be  prevented  by 
the  administration  of  potassium  chlorate  during  exjxxsure.  Mild  cases 
foUoAving  the  administration  of  mercurials  oft«n  subside  upon  mere  with- 
<lrawal  of  the  drug.  Should  spontaneous  subsidence  not  take  place, 
the  administration  of  potassium  chlorate  every  few  hours,  in  doses  of 
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from  thirty  to  sixty  grains  or  more  in  the  twenty-four  hours,  soon  effe 
nmelioratioQ,  which  promptly  terminates  in  recovery.  The  characteris 
fet«r  oft£ii  ceases  within  twelve  hours'  use  o^  this  drug.  Should  1 
inflammatory  manifestations  be  severe,  a  few  leeches  applied  beneath  1 
edge  of  the  lower  jaw,  followed  by  a  poultice  enveloping  the  neck 
promote  further  flow  of  blood,  often  affords  prompt  relief  (Wateo 
Lead  acetate  (ten  grains  to  the  ounce  of  water)  and  iodine  (half 
fluidrachm  of  the  compound  tincture  to  the  ounce  of  water)  are  useful 
^t^les  and  washes.  When  the  result  of  slow  poisoning,  elimination 
uie  mercury  by  sulphur  vapor  baths  and  the  administration  of  em 
doses  of  potassium  iodide  are  recommended. 

Cauterization  of  the  ulcerated  surfaces  is  sometimes  serviceable,  sili 
nitrate  or  hydrochloric  acid  (K)cord),  or  chromic  acid  1  :  5  (Batl 
Canquil),  being  used  for  the  purpose. 

Opium  in  dccidi^  doses  is  indicated  for  the  relief  of  pain.  It  ni 
be  ^ded  with  advantage  to  detergent  aud  disinfective  moutfa-wasl 
(potassium  chlorate,  sodium  borate,  crcasote-water,  saponiHcd  cmulsi 
of  coal-tar,  tincture  of  cinchona,  tincture  of  myrrli,  etc),  the  i 
of  which  should  form  an  important  part  of  the  treatment.  Wats 
highly  recommended  a  wash  of  gargle  of  brandy  and  water,  1 :  4  or 
In  severe  cases  difficulty  is  encountered  in  maintaining  eflective  alimem 
tion.  When  mastication  is  not  impracticable,  soft-boiled  ^g  and  finel 
chopped  raw  beef  may  be  given.  When  the  patient  cannot  chew  at  i 
resort  is  confined  to  milk,  soups,  and  the  juice  of  beef.  Nourishi 
enemata  should  be  administered,  as  in  all  affections  where  it  becoa 
impracticable  to  sustain  the  patient  by  way  of  the  mouth.  Tonics  a 
stimulants  are  indicated  to  avoid  debility  from  the  excessive  salivati 
and  its  setjuelte — quinia,  coffee,  wine,  and  alcohol,  the  flrst,  if  requin 
by  hypodermatic  injection,  all  of  them  by  enema  if  necessary. 

Glossitis  and  (edema  of  the  larynx  may  require  the  suigical  procedui 
often  necessary  when  they  occur  under  other  circumstances. 

Other  forms  of  toxic  stomatitis  hardly  require  special  elucidation. 


Abnormalities  and  Vices  of  Conformation  of  tiie  Tongue 

Apart  from  tlie  anomalies  presented  in  monsters,  there  are  a  few  co 
genital  abnormalities  of  tlie  tongue  with  which  it  becomes  the  aocouchei 
at  least  to  be  familiar,  as  their  presence  may  interfere  materially  with  tl 
nutrition  of  the  infant,  whether  nursed  or  spoon-fed. 

CoNOENiTAL  DEFICIENCY  OP  THE  ToNQUE. — A  Considerable  porti< 
of  the  tongue  may  be  wanting  anteriorly,  comprising,  in  some  instance 
the  entire  free  portion  of  the  organ.  The  etump  then  presents  as  a  sing 
or  a  bifid  protuberance  of  variable  size.     In  some  instances  considerab 

Sower  of  movement  exists,  and  even  conservation  of  taste.  Suction  at 
cglutition  are  both  practicable.  When  the  child  grows  it  can  speal 
though  with  a  certain  amount  of  difficulty.  A  few  cases  are  on  recon 
however,  of  ability  to  speak  without  any  evidence  of  a  tongue  above  tl 
Boor  of  the  mouth. 
An  instance  of  lateral  deficient^  has  been  observed  by  ChoUet,'  tt 
*  Demftrquay,  i>i«t  dt  Mid.  tt  dt  OUr.  pro'.,  zz.  p.  130. 
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deficient  half  being  represented  merely  by  the  two  layers  of  the  lingual 
mucous  membrane,  without  any  intervening  muscular  substance. 

Bifid  tongue,  separate  investment  of  tlie  two  sides,  has  been  occa- 
sionally observed  in  connection  with  similar  arrest  of  development  in  the 
lower  jaw  and  other  oigjms. 


Ankyloglossia. 

Definition. — An  abnormal  attachment  or  adhesion  of  some  portion 
of  the  tongue  to  some  portion  of  the  surrounding  structures  of  the  mouth. 

Synonym. — ^Tongue-tie. 

Pathology  and  Morbid  Anatomy. — The  ordinary  form  of  tongue- 
tie  consists  in  an  abnormal  development  of  the  frenum  of  the  tongue,  the 
anterior  vertical  portion  of  the  duplicature  of  mucous  membrane  which 
connects  the  lower  surface  of  the  raph6  of  the  tongue  with  the  floor  of  the 
mouth.  The  tongue  cannot  be  extended  beyond  the  lips.  Suction  is 
interfered  with  in  some  cases.  If  not  remedied  spontaneously  or  by 
surgical  interference,  mastication  and  articulation  may  become  seriously 
mipeded. 

Other  forms  of  ankyloglossia,  congenital  and  acquired,  possess  special 
interest  from  surgidal  points  of  view  mainly. 

Diagnosis. — Inspection  and  digital  exploration  readily  reveal  the 
nature  of  tlie  restriction  in  the  movements  of  the  tongue  and  the  size  of 
the  frenum. 

Prognosis. — ^The  prognosis  is  good,  the  diiSculty  being  susceptible 
of  relief  by  division  of  a  portion  of  the  constricting  frenum.  Accidents 
have  been  reported  following  the  operation,  the  occasional  occurrence  of 
which  should  be  borne  in  mind.  These  are  hemorrhage,  which  is  not 
daugeroiis  except  in  the  prolonged  absence  of  some  one  competent  to 
restrain  it  should  it  be  extreme ;  and  retroversion  of  the  tongue,  an  acci- 
dent which  has  been  known  to  prove  fatal  by  occluding  the  orifice  of  the 
larynx  (Petit). 

Treatment. — Slight  cases  rarely  need  operation ;  but  when  the  move- 
ments of  the  tongue  are  restricted  by  a  very  short  and  deep  frenum  its 
division  becomes  necessary.  The  operation  is  usually  performed  with 
scissors,  the  ranine  arteries  being  protected  by  means  of  a  fissured  plate 
of  metal  (Petit),  such  as  has  long  been  used  as  a  handle  to  the  ordinary 
grooved  director  of  the  physician's  pocket-case.  The  cut  should  be  more 
extensive  in  the  lateral  directions  of  the  fold  than  antero-posteriorly. 
After-treatment  is  rarely  necessary,  unless  annoying  hemorrhage  is  pro- 
duced by  movements  of  suction.  Compression  between  the  fingers,  main- 
taiued  for  a  number  of  minutes,  suffices  to  restrain  the  hemorrhage  in 
most  instances.  When  this  fails,  recourse  may  be  had  to  cauterization 
with  the  point  of  a  heated  iron  or  some  other  form  of  actual  cauteiy. 


Macroglossia. 

Definition. — Hypertrophy  of  the  tongue. 

Synonyms. — Mqjaloglossia,  Glossoptosis,  Prolapsus  lingua?,  Lingua 
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jiropendula,  Cbronic  prolapse  of  the  tongue,  Chronic  intumescence  of  t 
tongue. 

History. — This  rare  affection  has  been  long  known,  the  first  cases  i 
record  being  in  the  works  of  Galen.  Otlier  cases  have  been  reconled  I 
Celsus  and  Avicenna.  Among  more  rao<lem  recorders  may  be  mention 
Scaliger  (Ifi'O),  Bartholin  (1C80),  Bcuedict  and  Pencer;  among  rece 
recomcrs,  Lassas,'  Percy,'  Harris,'  Humphrey,*  Gayraud,*  W.  Fair 
Clarke,'  Bryant,^  and  the  French  dictionaries  in  present  process  of  pu 
lication ;  to  all  of  which  the  reader  is  referred  for  bibli (graphic,  descri 
tive,  and  illustrative  details. 

Etiology. — This  affection  is  usually  congenital,  at  least  to  a  certa 
extent,  and  augments  with  the  growth  of  the  child.  It  has  been  attri 
uted,  on  apparently  insufficient  grounds,  to  injury  received  during  pa 
turition.  It  is  probably  intra-uterine  in  origin.  Though  encounter 
in  both  sexes,  the  mujority  of  reconled  cases  have  been  in  females.  , 
summing  up  these  observations,  it  appears  that  the  affection  often  attrat 
little  or  no  attention  until  dentition  is  in  progress.  The  hypertropl 
begins  to  augment  rapidly  during  the  second  or  third  year  of  age,  or 
year  or  two  later  in  some  cases. 

The  gradual  increase  of  the  congenital  deformity  during  infancy  h 
been  attributed  to  hypemutrition  from  local  irritation  produced  I 
habits  of  sucking  on  tlie  organ,  induced,  in  some  subjects,  by  forcit 
efforts  at  suction  from  &  short  nipple.  Similarly,  the  rapid  angraentatii 
of  volume  noted  as  occurring  during  the  period  of  dentition  or  a  lit1 
later  has  been  attributed  to  hypemutrition  excited  by  irritation  suffer 
by  the  protruding  ot^n  from  the  lower  row  of  teeth.  Cases  commendi 
at  this  age  have  been  supposed  to  be  due  exclusively  to  tongue-suckin 
In  some  instances,  due  to  this  cause  apparently,  the  deformity  is  ass 
ciated  with  idiocy  (Lawson').  Convulsions,  epileptic  seizures,  ni 
whooping  cough  have  been  regarded  by  some  writers  as  occasional  eaiis 
of  the  deformity.  Indeed,  idiocy  and  cretinism  are  not  infrequent  coa 
sociates  with  tlie  deformity  (Parrot*).  It  has  been  observed  likewise 
anencephalous  monsters  {Brissot,  idem). 

Symptojls,  Course,  Duration,  Terminations,  Complications,  aj 
Sequelj:, — The  prominent  symptom  of  macroglossia  is  the  enlargi 
tongue  protruding  beyond  the  mouth.  The  resemblance  of  the  pr 
tniuing  tongue  of  a  child  with  macroglossia  to  the  tongue  hanging  fro 
the  mouth  of  a  calf  gave  rise  to  the  name  lingua  vituliun  by  which 
has  sometimes  been  (ksignated.  In  some  instances,  where  the  enlarg 
ment  is  hut  moderate,  the  oi^n  can  be  retained  within  the  mout 
When  bilateral,  the  enlargement  may  be  symmetrical,  or  may  interest  oi 
side  of  the  tongue  more  than  the  other,  When  the  enlargement  is  coi 
fined  to  the  free  portion  of  the  tongue,  it  interferes  little  with  re,'spirati< 
and  with  movements  of  suction.  When  occupying  the  base  of  the  orga 
it  may  seriously  embarrass  respiration,  and  even  produce  suffocation 

-  Mftmire  <U  VIiuHiMt  NalSonal  18—.  »n  VI.  t.  i.  '  DieL  Sei.  ilH..  t.  xxviL 

•  Am.  Jmint.  Mrd.  Sci.,  vol.  vii.,  1830,  p.  17  j  vol.  xx.,  1837,  p.  15— Iratli  illuWraied. 

•  Ti-am.  ifed.-Chir.  Sot.  iotirfon,  1853,  p.  113. 

'  Thite  dt  Shntprtlirr,  No.  08,  1 865.  •  Diuraa  of  Ike  Trmgvr.  London,  1873. 

' "  Surgical  Affections  of  the  Tongne,"  Qu^i  Hoip.  Rtporli,  1883,  p.  102  ei  tg. 
'  Trant.  (Jin.  fioc.  London,  vol.  v.  p.  158. 

•  a<u.  Mid.  ftrit,  Dec.  10  and  17,  1881 ;  Lmid.  Mtd.  Remrd,  Mur.  15,  1882,  p.  113. 
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some  instances  (Clarke).  The  mouth  being  maintained  open,  saliva 
dribbles  away  constantly  except  during  alimentation.  Thirst  is  often 
very  great  in  consequence  of  this,  and  of  the  desiccation  of  the  tongue 
and  of  the  walls  of  the  mouth  by  the  unmodified  air  to  which  they  are 
continuously  exposed.     The  tongue  is  usually  free  from  pain. 

In  some  subjects,  although  the  tongue,  left  to  itself,  protruded  consid- 
erably, it  has  been  found  quite  practicable  to  maintain  it  within  the  cavity 
of  the  mouth  by  means  of  bandages  or  other  appliances  secured  to  the 
back  and  top  of  the  head.  These  bands^s  are  removed  from  time  to 
time  to  give  relief  from  the  restraint  and  to  permit  food  and  drink  to  be 
taken.  Systematic  compression,  indeed,  has  been  induced  in  this  way  in 
some  instances,  and  has  produced  considerable  diminution  in  the  size  of 
the  organ — sufficient  to  maintain  its  concealment  without  the  aid  of  an 
appliance.  When  the  tongue  cannot  be  retained  within  the  mouth  the 
patient  becomes  unable  to  close  the  jaws.  Hence  saliva  dribbles  con- 
stantly, save  when  food  or  drink  is  being  taken.  The  protruded  portion 
of  the  tongue  undergoes  a  livid  discoloration,  sometimes  diffuse,  sometimes 
disseminated.  Though  sometimes  remaining  comparatively  soft  in  tex- 
ture, it  usually  becomes  hard,  dry,  rough,  fissured,  ulcerated  and  sanious, 
covered  with  desiccating  layers  of  mucus  and  epithelium,  and  marked  by 
indentations  made  by  the  cages  of  the  teeth,  which  sometimes  seem  almost 
to  strangle  it.  Mastication,  deglutition,  and  articulation  often  become  very 
difficult,  and  respiration  also,  but  less  frequently.  The  lower  lip  becomes 
much  everted.  The  larynx  and  hyoid  bone  become  drawn  upward  and 
forward  by  the  weight  of  the  organ.  The  configuration  of  the  lower 
jaw  undergoes   considerable 

change,  and   the    teeth    be-  Fio.  14. 

come  pressed  out  of  position. 
Dislocation  of  the  jaw  from 
this  cause  has  been  noticed 
(Chalk*). 

These  symptoms  undergo 
J^ravation  with  the  growth 
of  the  subject,  and,  while  pre- 
senting general  features  of 
resemblance  in  all  cases,  vary 
considerably  in  individual  in- 
stances. Ureat  difficulty  is 
encountered,  as  a  rule,  in 
taking  food,  and  mastication 
lias  to  be  performed  very 
slowly.  In  some  instances 
mastication  can  be  performed 
satisfactorily  by  the  molars, 
owing  to  a  compensatory 
curvature  of  the  lower  jaw, 
even  though  the  anterior  por- 
tions of  the  jaw  may  remain 
permanently  separated  (Har- 
ris).   Some  patients  get  along  by  using  their  fingers  to  push  the  bolus  far 


ChroBic  Intumescenoe  of  the  Tongae  (Harris). 


*  Tram,  Path,  Soe,  Ltyndcm^  vol.  viii.  p.  305. 
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enuugh  back  to  permit  of  its  deglutition.  Some  have  used  a  cup  witl 
long  tube  slightly  curved  to  convey  fluids  to  the  back  part  of  the  moi 
for  a  similar  purpose.  Some  have  been  Byet^matically  fed  by  meoDs  o: 
catheter  passed  through  a  nasal  passage  and  thus  on  into  the  (Bsophag 
The  difficulties  in  nourbhiog  patients  reduce  some  of  them  to  extre 
emaciation. 

Notwithstanding  all  these  drawbacks,  quite  a  number  of  cases  are 
record  where  the  patients  have  reached  well  into  adult  life  before  bei 
submitted  to  radical  measures  for  relief.     One  patient  is  recorded  as  hj 

Fro.  15. 


Hnwrtroph;  of  th«  Tongue  (HmnItV  bttnn  opcrUloD  and  iflar. 
A,  odoDlollth. 

ing  reached  the  age  of  eighty,  having  worn  for  some  sixty-five  year 
silver  shield  to  conceal  her  deformity  (Clarke). 

Pathology  and  Pathological  Anatomy. — The  hypertrophy  n 
involve  all  the  structures  of  tlie  tongue,  but  usually  implicates  tne  m 
culiir  tissue  especially  (S^illot,  Paget,  Bouisson).  In  a  case  pnblisl 
by  W.  Fairlie  Clarke  it  was  found  on  microscopic  examination  that  i 
pa])i)lie  as  well  as  the  mucoiis  and  submucous  tissues  were  somewl 
enlarg«d  and  thickened,  while  tlie  bundles  of  muscular  fibre  were  sligh 
coarser  than  natural.  Maas  reports  a  unilateral  ca.se  of  macroglossia 
a  male  child  two  raontlis  of  age  associated  with  hyperdevelopraent  of  i 
entire  left  side  of  the  btxly,'  In  some  instances  the  biooa-vessels  a 
lymphatics  are  chiefly  involved  (Virchow,  Billroth,  Maas),  two  cases 
which  have  been  described  by  Virchow  as  cavernous  lympliatic  tumc 

Hilliard  reports'  a  congenital  case  from  vicious  growth,  removed 

fourteen  mouths  of  age.     Microscopic  sections  showed  the  lat^  lacu 

filled  with  corpuscles,  blood-ptgmeut  in  different  stages  of  degcneratl 

■  Arch.  l/in.  Ckir.,  p.  413,  Bd.  xiii.  Uetl  3. 

■jBiit  iftd.  Jaun.,  Nor.  20,  1870,  p.  501. 
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and  the  papilla  much  hypertrophied.  Winiwarter^  reports  a  congenital 
macroglossia  associated  with  congenital  cysts  of  the  neck. 

Sometimes  there  is  very  little  true  muscular  hypertrophy,  as  in  a  case 
quoted  by  Bryant  which  was  presented  to  the  Pathological  Society  of 
London  in  1872  by  M.  H.  Araott.  In  this  specimen  the  epithelial  cov- 
ering was  very  thick  and  the  papillae  enlarged.  The  blood-vessels  were 
larger  than  usiial,  and  there  were  large  irregular  spaces,  thin-walled  and 
filled  with  blood  or  clear  fluid.  "A  few  vesicular  bodies  which  may  have 
been  enlarged  lymphatics  were  also  present'' — probably  cross-sections  of 
lymphatic  vessels. 

The  size  that  may  be  attained  even  in  young  children  seems  incredible, 
three  and  four  inches  protruding  from  the  mouth  in  some  instances.  The 
i'ree  portion  is  more  bulky  than  the  intra-oral  portion.  One  case  reported 
"  as  thick  as  an  arm  "  probably  refers  to  the  arm  of  the  child.  As  a  rule, 
both  sides  of  the  tongue  are  involved ;  exceptionally,  the  afifection  is  uni- 
lateral. 

In  most  instances  the  hypertrophy  occupied  the  free  portion  of  the 
tongue  chiefly,  the  base  of  the  organ  having  been  implicated  in  but  a  few. 

Diagnosis. — ^The  presence  of  the  tongue  outside  of  the  mouth  speaks 
for  itself  (Figs.  14  and  15).  The  age  of  the  patient,  usually  a  young 
child,  the  history  of  the  case  if  it  present  in  the  adult,  suflBce  to  differ- 
entiate macroglossia  from  the  tumefaction  of  glossitis  on  the  one  hand 
and  from  certain  protruding  tumors  and  malignant  diseases  on  the  other. 
Hypertrophy  of  the  tongue  following  chronic  glossitis,  syphilitic  or  non- 
specific, must  not  be  confounded  with  the  congenital  or  idiopathic  affec- 
tion under  consideration. 

Prognosis. — The  prognosis  is  good  as  to  relief  from  the  deformity, 
provided  the  patient  is  submitted  to  surgical  interference,  and  the  prog- 
nosis of  the  operation  depends  upon  the  procedure  selected.  Sometimes 
additional  operations  are  reauisite  to  remedy  the  defects  the  lower  jaw 
has  sustaincxi  by  prolonged  depression.  In  comparatively  young  adults 
restoration  of  its  position,  configuration,  and  function  seems  likely  to 
result  spontaneously  after  the  protruding  portion  of  the  tongue  has  been 
removed. 

Treatment. — ^It  has  been  maintained  (Lassus")  that  the  hypertrophy 
can  be  overcome  by  systematic  compression  of  tne  tongue,  by  leeching 
the  tongue,  bandaging  or  strapping  it,  and  forcibly  maintaining  it  in  the 
mouth  by  suitable  retentive  appliances.  While  it  has  been  admitted  that 
this  plan  may  prove  successful  in  cases  of  moderate  enlargement  of  but 
few  years^  duration  and  unaccompanied  with  change  in  the  shape  of  the 
lower  jaw,  the  experience  of  more  recent  observers  has  been  recorded 
as  unfevorable,  at  least  in  pronounced  cases.  Clanny*  succeeded  in  this 
way  with  a  child  five  years  of  age  whose  tongue  protruded  three  inches. 
This  plan  is  said  to  be  very  painful  and  irritating.  It  requires  close  watch- 
ing on  account  of  the  difficulty  of  respiration  which  may  ensue  from  thus 
blocking  up  the  pharynx.  It  has  been  advised  as  a  useful  and  sometimes 
an  essential  preliminary  (Syme)  to  a  radical  procedure  consisting  in  the 
excision  of  a  V-shaped  segment.  This  latter  operation  (Boyer)  has  been 
snocessfiiUy  performed  by  Howe,  Harris,  Humphry,  Syme,  and  others. 

» Arch.  mn.  Chir.,  1874,  Bd.  xvi.  Heft  3. 

*  Edinb.  Med,  and  Surg.  Joum.,  1805,  vol.  L,  cited  hy  Clarke. 
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Frederid'  extended  the  ineisioDs  to  the  very  base  of  the  tongue, 
has  been  performed  both  with  knife  and  with  scisson,  the  cut  sur& 
being  united  witli  sutures  after  nation  or  torsion  of  the  bleeding  vess 
Re-en krgem en t  ensued  in  one  of  Syme's  cases  operated  upon  in  this  ws 
and  likewise  in  a  case  of  Gies,*  requiring  subsequent  excision  of  the  e3 
berant  portions.  Operations  witJi  the  lieature,  though  sometimes  sucoe 
ful  (Fergusson,*  Hodgson "),  may  be  followed  by  fatal  septicosmia  duri 
the  slough  (Liston*),  or,  failing  to  strangulate  the  tongue  sufficiently,  n 
require  the  application  of  the  knife,  after  all,  to  affect  the  separat 
(Harris'). 

Excision  with  the  incandescent  loop  of  the  galvano-cautsry  seems 
be  the  most  suitable  procedure.  Valerani*  operated  in  this  manner  wi 
out  the  loss  of  a  drop  of  blood  upon  a  congenital  macroglo»)ia  in  a  eh 
seven  months  of  age.  Maas*  operated  in  this  way  on  a  cliild  two  mon 
of  ^e.  Fairlie  Clarke,  who  removed  a  congenital  macroglossia  with  I 
4cniseur  in  a  child  five  months  of  age,  recommends  operation  before  di 
tition  bc^ns" — an  opinion  which  appears  to  be  justified  by  the  belief  tl 
the  pressure  of  the  teeth  contributes  to  the  subsequent  rapid  enlargemi 
of  the  oman.  Nevertheless,  the  operation  may  be  undertaken  at  any  a 
Several  of  those  already  cited  were  performed  upon  adults,  and  Stepli 
O'SulIivan"  excised  the  hypertrophied  tongue  of  a  female  sixty-five  ye: 
of  age. 

Igni-pancture  with  the  thermo-cautery  of  Paquelin  has  been  suoce 
fiilly  used  of  late  by  Helferich  and  by  von  Bnins  of  Tubingen."  In  I 
hitter  instance  the  subject  was  five  years  of  age.  Fourteen  punctni 
were  made  from  above  downward  at  intervals  of  about  one  centime! 
and  five  were  made  transversely.  Not  a  drop  of  blood  was  lost  ( 
the  third  day  secondary  hemorrhage  occurred  from  the  intercommuni< 
tion  of  three  of  the  punctures;  this  was  restrained  by  ferric  chlorii 
and  the  case  went  on  to  a  favorable  conclusion.  Surgical  procedni 
must  constitute  our  sole  therapeutic  reliance.  The  temporary  subeider 
of  enlargement  under  the  influence  of  mercury  and  tlie  iodides  seei 
sure  to  be  followed,  sooner  or  later,  by  reproduction  of  the  deformii 
It  is  therefore  a  waste  of  time  to  attempt  cures  by  medication. 


G-loasitis. 

Definition. — Inflammation  of  the  tongue. 

The  term  glossitis  is  usually  applied  to  inflammation  of  the  tissues 
the  tongue  as  a  whole  (parenchymatous  glossitis),  and  not  to  those  supi 
ficial  inflammations  which  exist  associated  with  the  different  varieties 

>  Arch.  gfn.  dt  M(d.,  1844 ;  Kdivi.  Med.  tnd  I 
'  Edinb.  Med.  Joum.,  IUSI,  vol  ii.  p.  1057. 

*  Pradicat  Suryera,  London,  6th  ed.,  p.  618. 
»  Trant.  Mtd.-Clilr.  Soe.  Lnndan,  18.',8,  p.  129. 
■  EtemmU  of  Surgery,  p.  334,  Philada.,  1842. 

<  Am.  /num.  Meii.  Sei.,  vol.  vii.  p.  17. 

'  Qiornoie  dtlla  Reait  Aceademiadi  Tarino,  fate  IGIS;  London  Med,  Rteord,  Sept. 
1876,  p.  408. 

•  Lot.  eiL  w  Lancet,  Ukrch  30,  1872,  p  433 
"  Dvblin  Joum.  Med.  Set.,  Aug.,  1875,  p.  178. 

"  CtalbL  /.  Oiir. ;  Med.  Timt$-and  Oiu.,  Sept.  23,  1883. 
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stomatitis  and  with  other  affections,  and  which  implicate  the  mucous  mem- 
brane and  its  glands  and  papillss  only  ^superficial  glossitis).  Superficial 
glossitis,  however,  sometimes  terminates  m  parenchymatous  glossitis.  Pap- 
illae and  glands  are  usually  affected  together  in  superficial  glossitis.  When 
the  inflammation  predominates  in  the  papillae  the  disease  is  often  desig- 
nated as  papillary  glossitis ;  when  in  the  glands,  it  is  often  termed  follic- 
ular glossitis.  Superficial  glossitis,  again,  is  sometimes  manifested  by  the 
eruption  of  vesicles  on  the  tongue,  under  which  circumstance  it  is  often 
denominated  vesicular  glossitis,  sometimes  herpetic  glossitis.  Glossitis 
is  sometimes  restricted  to  a  portion  of  the  tongue  (circumscribed  glos- 
sitis^  and  it  sometimes  involves  the  whole  of  the  tongue  (diffuse  glos- 
sitis). Either  form  may  be  unilateral  (hemiglossitis),  though  both  forms 
are  more  frequently  bilateral.     Either  form  may  be  acute  or  chronic. 


Superficial  Olossitis. 

Definition. — An  inflammation  of  the  mucous  membrane  of  the 
tongue,  usually  involving  likewise  both  papillae  and^  glands. 

Synonyms. — Catarrhal  glossitis.  Angina  lingualis.  Varieties:  Papil- 
lary, follicular,  vesicular  (herpetic  and  eczematous),  psoriatic,  ichthyotic. 

Etiology. — Predisposing  and  Exciting  Causes. — It  is  rarely  idio- 
pathic, is  most  frequently  dcuteropathic,  and  sometimes  traumatic.  Super- 
ficial denteropathic  glossitis  usually  occurs  in  connection  with  gastric  and 
gastro-enteric  affections.  It  occurs  likewise  in  association  with  stomatitis, 
tonsillitis,  pharyngitis,  many  febrile  affections,  scorbutus,  tuberculosis, 
syphilis,  so-called  psoriasis  and  ichthyosis  of  the  tongue,  carcinoma  of  the 
tongue,  and  the  various  neoplasms  of  the  organ.  Irregular  and  sharp- 
cornered  or  jagged  teeth  often  induce  traumatic  superficial  glossitis. 
Pungent  vapors,  such  as  those  of  chloride  of  ammonium,  so  much  used  of 
late  years  in  the  treatment  of  nasal  catarrhs,  sometimes  produce  a  super- 
ficial traumatic  glossitis,  usually  localized  on  the  superior  surface  of  the 
anterior  portion  of  the  tongue.  Tobacco-smoking,  especially  from  a 
short-stemmed  pipe,  will  likewise  produce  it  occasionally  at  the  point 
where  the  concentrated  smoke  strikes  the  organ.  Attempts  to  drink 
liquids  too  hot,  too  acrid,  or  too  caustic  may  be  mentioned  as  otlier  occa- 
sional causes.  Nervous  irritation,  such  as  of  the  chorda-tympani  nerve,  is 
attributed  as  a  causal  influence  of  unilateral  vesicular  glossitis,  herpetic 
or  otherwise,  and  as  a  probable  fector  in  other  varieties  of  unilatend 
glossitis.  Eczema  of  the  tongue  may  ensue  as  a  sequel  of  prolonged 
cutaneous  eczema  (De  Mussy^). 

Pathology  and  Morbid  Anatomy. — Superficial  glossitis,  as  indi- 
cated, involves  the  mucous  membrane,  glands,  papillae,  and  epithelium. 
It  is  hardly  necessary  to  dwell  upon  the  pathological  conditions  of  the 
lingual  mucous  membrane  and  its  epithelium  iu  gastro-intestinal  and 
febrile  disorders,  as  these  are  described  in  connection  with  the  various 
diseases.  Ordinarily,  the  epithelium  increases  in  thickness,  and  when 
detached,  spontaneously  or  otherwise,  exposes  a  red  and  swollen  mem- 
brane with  erect  papillae.  Sometimes  the  condensed  stratified  layer  of 
epithelium  becomes  dry  and  very  hard.     Under  some  illy-defined  oon- 

1  OoM.  kebd.,  Jane  22, 1883;  Med.  News,  Aug.  11, 1883,  p.  151. 
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ditioos,  tlie  papillte  of  the  tongae  undergo  g^eat  tirpertropliy,  Tli 
filiform  papillte  become  elongatca  to  several  times  their  normal  leagil 
and  feel  and  look  like  bo  many  hairs  on  the  tongue.  Like  many  oth* 
Hngnal  affections,  this  is  often  unilateral.  It  is  quite  marked  in  son 
cases  of  influenza  and  other  febrile  disorders,  producing  great  anuoyanc 
in  the  mouth.  It  occurs  likewise  in  gastro-intestinal  disorders  aud  i 
disorders  of  the  mouth  and  teeth.  It  is  evidently  a  deutcropathic  phi 
nomenon.  In  other  coses  the  glands  of  the  tongue,  especially  at  its  Uis> 
l)ecome  involved,  forming  the  follicular  glossitis  of  some  writers.  I 
another  class  of  cases,  most  frequently  syphilitic  or  at  least  qiiasi-sypl 
ilitic,  one  or  more  whitish  circumscribed  patches  are  seen  on  the  tongu 
resembling  such  as  are  left  after  superficial  cauterization  with  nitrate  o 
silver.  This  condition  is  descrilxKl  as  psoriasis  liuguee.  It  is  due  I 
condensation  of  layers  of  epithelium,  which  may  become  detached  in 
few  days  in  mass  or  in  fragments,  leaving  the  denuded  raucous  men 
brane  re<l  and  the  papillte  erect  aud  somewhat  swollen. 

When  psoriasis  of  the  tongue  has  existed  for  a  long  time,  a  furth< 
change,  and  a  more  permanent  one,  takes  place  in  the  papills  and  ep 
tiielium.  This  condition  has  been  denominated  ichthyosis  lingui 
Superficial  ulceration  takes  place  at  the  psoriatic  patches,  and  tl 
repair  eventnally  excites  sucii  a  proliferation  of  epithelium  that 
becomes  quite  homy  to  the  sight  and  to  tlie  touch.  It  sprtads  over 
much  lai^er  extent  of  surface  than  the  original  psoriasis,  but,  like  i 
leaves  the  unaffected  portions  of  the  tongue  in  an  apparently  norm: 
condition.  Both  affections  are  usually  bilateral,  and  the  patches  or  serii 
of  patches  most  frequently  symmetrical  or  engaging  analogous  vasculi 
territory  upon  the  two  sides. 

In  a  case  reported  by  Mr.  Hulke'  portions  of  the  homy  substan< 
were  habitually  sliced  off  with  a  razor.  Microscmic  ezaminatic 
"showed  colossal  papillte;  the  indurated  portion  of  the  mass  wi 
oJtt^ether  epithelial,  the  lower  cells  being  clear,  transparent,  and  na 
nral,  tlie  middle  ones  granular,  and  the  superficial  layer  felted  togethi 
into  a  dense  opaque  moss"  (Clarke). 

Both  of  these  affections  are  liable  in  about  one-third  of  the  cases  i 
terminate  in  epithelioma.  Although  the  opinion  generally  entertaiut 
classes  all  cases  of  psoriasis  and  ichthyosis  linguro  in  the  cat^ory  i: 
syphilitic  affections,  there  is  reason  to  doubt  its  accuracy.  Saiigste 
has  drawn  up  a  tabular  statement  of  44  cases,  of  which  1  only  oocum 
in  a  female ;  23  occurred  in  smokers,  12  being  inveterate  smokers.  ] 
but  12  instances  (8J  per  cent.)  was  there  positive  proof  or  strong  ev 
dence  of  syphilis;  30  per  cent,  of  the  whole  number  eventuated 
epithelioma. 

Vesicular  glossitis,  usually  unilateral  and  most  frequently  right-side 
has  been  described  by  Paget,*  Stoker,*  Barker,'  Hill,'  and  De  Muaay,^  ai 
doubtless  by  others. 

■  Mtdieai  Tiiun.  Nov.  30,  1861,  p.  55S. 

'  Med.  Tima  an//  Oat..  London,  April  8,  1882.  p.  370, 

•  iMiicet.  March  11,  1805;  Clarke,  op.  cit.,  p.  88. 

•  Dub.  Jwm.  Mtd.  Sel.,  May  1,  1S76,  p.  401,  Uiustrated. 

•  /-anert,  Kov.  22,  1879,  p.  764. 

•  Brit.  Med.  Joum.,  Oct  7,  1882,  p.  683. 

'Go.,  A«W.,  June  22, 1883;  Htd.  Stwt,  Avg.  11, 1883,  p.  161. 
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Symptomatology,  Course,  Duration,  Terminations,  Complica- 
tions, AND  Sequelje. — Dryness  of  the  tdngue,  stiffness,  heat,  and  pain — 
the  latter  especially  during  movements  of  the  organ  in  deglutition  and  in  ar- 
ticulation— ^are  the  prominent  subjective  symptoms  of  acute  sui>erficial  glos- 
sitis. There  are  rarely  any  marked  symptoms  of  febrile  disturbance  unless 
the  disorder  is  about  to  undergo  extension  into  parenchymatous  glossitis. 

Diagnosis. — Redness  of  the  tongue,  prominence  of  the  papillse,  slight 
enlargement,  perhaps  bearing  impressions  made  by  the  teeth,  and  pain  or 
sense  of  imixxlimeut  on  movement,  are  the  main  diagnostic  features  of 
superficial  glossitis. 

Vesicles  indicate  the  vesicular  variety  of  superficial  glossitis;  irregular 
whitish  patches,  the  psoriatic  variety;  and  hard,  homy  patches  with 
intervening  fissures,  the  ichthyotic  variety.  A  sui)erficial  circumscribed 
glossitis  attending  the  local  ulcerations  of  syphilis,  tubercle,  and  epithe- 
lioma is  differentiated  by  the  clinical  history  of  the  case. 

Treatment. — In  ordinary  cases  the  treatment  described  under 
catarrhal  stomatitis  suffices,  so  far  as  local  measures  are  concerned.  The 
gastritis  or  gastro-enteritis  requires  appropriate  attention,  as  does  any 
systemic  malady  under  which  the  patient  may  be  laboring.  Demulcent 
and  astringent  lotions  may  be  applied  by  douche,  spray,  or  gargle.  Local 
applications  of  weak  solutions  of  iodine  have  been  recommended.  In 
cases  of  considerable  severity,  and  especially  when  there  is  reason  to 
expect  extension  into  the  deeper  tissues,  superficial  scarification  of  the 
dorsum  of  the  tongue  is  advisable. 

Ulcers  are  perhaps  best  treated  locally  by  touching  the  edges  daily 
with  the  pencil  of  sulphate  of  copper.  Any  imperfect  teeth  in  their 
immediate  vicinity  to  which  the  ulceration  may  be  attributable  should  be 
extracted  or  put  in  repair.  De  Mussy's  case  of  eczema  was  cured  after 
five  months'  daily  use  of  a  large  quantity  of  water-cress. 


Glossitis  Parasitica. 

Depinttion. — An  inflammation  of  the  tongue  said  to  be  due  to  para- 
sitic v^tation. 

Synonyms. — Nigrities,  Glossophj-tia,  Black  tongue. 

Under  the  term  black  tongue  two  different  affections  have  been  de- 
scribed, the  one  an  epidemic  erysipelatous  disorder  to  be  mentioned  under 
mrenchymatous  glossitis,  and  the  other,  now  to  be  mentioned,  a  peculiar 
lilaek  pigmentation  due  to  parasitic  disease  seated  upon  and  around  the 
hypertrophied  filiform  papillse.  The  ordinary  parasitic  vegetations  found 
upon  the  tongue  do  not  produce  the  affection  in  question. 

History. — First  described  by  H.  Hyde  Salter,*  and  then  by  Eulen- 
burg,  it  has  been  made  the  subject  of  observation  by  Raynaud,*  Fereol 
and  others,*  Lanceraux,^  Dessois,*  Hirz,*  Pasquier,^  Moure,*  and  a  few 

^  Artide  "  Tongue,"  Eintythpedia  of  Anatomy  and  PAystVopy,  London,  1S49-52,  vol.  iv. 
pp.  1159, 1160. 

*  O^z.  kM.,  18(59,.No.  14,  p.  221.  »  Oaz.  des  H6p.,  June  29,  1875. 

*  Uni<m  Mid,,  March  20,  1877. 

*  DflaLangtie  noire  [Gtoasophytie],  Paris,  1878,  8vo,  p.  38,  illustrated. 

*  (iax.  Mid.,  StTMbourg,  1879.  »  BalL  Mid,  du  Nord,  1883. 

*  Bmt  mensiLdle  de  Laryngologie,  etc.,  Sept.,  1883,  p.  276. 
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otiiers.  Outside  of  French  literatare,  little  had  been  written  of  it  an 
very  recently. 

Etiology, — The  aflectioa  appears  to  be  due  to  Bome  fault  of  nutritic 
but  the  cause  has  not  been  determiued.  The  fluids  of  the  mouth  alwa 
exhibit  au  acid  reaction.  It  Iiad  been  seen  chiefly  lu  dyspeptics  aud  hyp 
cbondriacs,  and  has  seemed  io  oue  iuslnnce  (Aluure)  to  have  followed  t 
use  of  clilorate-of-potash  lozensea.  A  case  has  been  recorded  by  Solomi 
Solis  Cohen'  in  a  negro  child  the  subject  of  congenital  syphilis.  J] 
George  Stoker*  and  G.  Y.  Broatch*  have  each  repoiied  a  case  of  lo: 
duration  occurring  in  a  painter. 

Pathology  and  Morbid  Anatomy. — ^The  disease  is  characterized  i 
a  gi-ayish -black  or  fully  black  discoloration  on  the  upjKr  surface  of  t 
tungue,  which  gives  it  an  aspect  which  recalb  the  normal  appearance  of  t 
tongue  of  the  parrot  and  the  giraffe,  and  an  occasional  appearance  of  t 
organ  in  the  ox,  slieep,  dc^,  cat,  and  some  other  animals.  The  filifoi 
papillte  are  enormously  elongated,  so  that  they  closely  resemble  hai 
and  they  are  described  by  some  writers  as  lying  npon  the  surface  of  t 
tongue  m  confusion  like  tiiat  of  a  field  of  wheat  thrown  down  by  the  wii 
The  individual  papillie  are  surrounded  witli  a  parasitic  vegetable  growl 
Raynaud  ooniparcd  the  microscopic  spores  in  his  case  to  the  roicropuyte 
tinea  tonsurans  or  that  of  herpes  circinatus.  According  to  Malassez,  tli 
do  not  differ  from  those  found  in  the  saburral  tongue  of  the  dyspept 
and  he  considers  that  their  development  is  favored  by  their  very  arr 
by  the  hypertropliied  papillie.  Nevertheless,  the  subjects  of  this  disej 
are  not  all  dyspeptics  by  any  means.  Dessois  made  cidture-elforts 
reproduce  the  disease  npon  his  own  tongue,  but  failed  to  inoculate 
For  detailed  description  of  the  disease  we  caunot  do  better  than  refer  t 
interested  reader  to  Dessois'  monograph,  from  wliose  observations,  chief 
it  appears  that  the  discoloratiou  begins  at  the  central  portion  of  the  tongi 
increases  gradually  in  extent  and  intensity  for  three  or  four  days,  and  th 
gradually  disappears  by  desquamation.  The  t«ngue  is  very  dry  while  t 
affection  is  at  its  height.  Close  examination  of  the  parts  and  microsco| 
inspection  of  papillse  removed  for  the  purpose  are  said  to  show  that  t 
spores  of  the  cryptogam  are  firet  developwl  at  the  base  of  the  papil: 
separating  them  from  eaeli  otlier.  Tlie  irritation  produced  by  the  paras 
causes  longitudinal  hypertrophy  of  the  papilla,  and  the  continued  grow 
of  the  parasite  produces  a  muff-like  envelopment  of  the  papilla ;  t 
spores  at  tlie  same  time  becoming  insinuated  between  the  most  superfic 
^epithelial  cells  and  dislocating  them,  so  that  they  maintain  their  positi 
around  the  axis  of  the  papilla  only  by  means  of  the  intervening  parasi 
masses.  Tlie  papilla  coutuuics  to  elongate  and  the  cryptogam  to  mcrca 
until  finally  it  mvadcs  nearly  the  entire  length  of  the  papilla.  T 
entire  parasitic  mass  soon  Itecomes  detaclied,  carrying  with  it  the  epithel 
cells  under  which  it  has  become  insinuated,  and  leaves  the  papilla  oak 
save  for  a  few  cells  remaining  attached  by  their  superior  Iwrders.  In  i 
c«se  observed  by  my  brother,  as  in  Mr.  Stoker's  aud  Broatch's  cas 
microscopical  examination  of  the  black  filaments  showed  them  to  be  oo 
posed  of  closely-packed  epithelial  cells,  overlajipiiig  oue  another,  staii 

'  The  PolytUnic,  Philada.,  July,  18S4,  p.  10. 

'  Brit.  Mat.  Jmim..  March  29,  1884,  p.  G02— «aii)  to  tw  Graf  case  recorded  in  Englai 

*JAtd,  April  19,  1  SIM. 
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brown,  and  decreasing  in  intensity  of  color  from  tlie  apex  toward  the 
base  of  the  filament.  In  some  cells  the  nucleus  was  darker,  and  in 
others  lighter,  than  the  surrounding  protoplasm.  The  cryptogam,  there- 
fore, cannot  always  be  detected.  Indeed,  there  seems  reason  to  believe 
that  the  affection  may  not  be  parasitic,^  although  the  prominence  given 
to  this  feature  by  French  writers  apparently  warrants  its  being  so  con- 
sidered.    There  may  be  two  kinds  of  black  tongue — one  non-parasitic. 

Symptoms. — There  are  no  special  subjective  symptoms.  The  objective 
symptoms  are  the  peculiar  dark  or  black  discoloration  of  the  upper  surface 
of  tne  tongue  and  the  excessively  elongated  filiform  papillae. 

Diagnosis. — ^The  chief  diagnostic  feature  is  the  black  discoloration  of 
the  tongue  which  has  given  the  name  black  tongue  to  the  disease.  Dis- 
crimination IS  requisite  from  discoloration  by  food  or  medicine. 

Prognosis. — This  is  favorable,  the  condition  subsiding  under  treat- 
ment, and  sometimes  spontaneously,  though  liable  to  recurrence.  In 
some  instances  the  condition  becomes  chronic. 

Treatment. — The  indication  is  to  endeavor  to  favor  desquamation  of 
the  papilla  by  means  of  potassium  chloride  or  sodium  borate,  and  to  admin- 
ister alkalines,  so  as  to  render  the  saliva  alkaline  and  unfavorable  for  the 
development  of  the  parasite.  It  is  recommended,  in  addition,  to  scrape 
the  tongue  with  a  spatula,  and  to  douche  it  with  a  spray  of  mercuric 
chloride,  1  :  600.  Attention  to  the  general  health  is  requisite,  especially 
in  dyspeptics  and  hypochondriacs.  In  the  case  of  the  negro  child  above 
alluded  to  the  discoloration  of  the  tongue  finally  disappeared  under  the 
systemic  use  of  potassium  iodide,  wimout  topical  treatment,  although 
repeated  recurrences  took  place  at  varying  intervals. 


Parenchymatous  Olossitis. 

« 

Definition. — ^An  inflammation  of  the  tongue  involving  its  substance 
as  well  as  the  mucous  membrane. 

Synonyms. — Idiopathic  glossitis.  Interstitial  glossitis.  Erectile  glossitis 
(Salter),  Glossomegistus  (Sauvages),  Paraglossia. 

History. — ^Albeit  a  comparatively  infrequent  disease,  especially  at  the 
present  day,  numerous  cases  and  collections  of  cases  are  on  record  from 
very  early  times ;  and  the  afiection  seems  to  have  attracted  the  attention 
of  medical  writers  ever  since.  Hippocrates,  Galen,  Aretaeus,  Celsus, 
Aetius,  Avicenna,  Forestus,  Riviere,  Schenkins,  Sauvages,  Vogel,  van 
S\vieten,  are  referred  to  by  more  modem  writers  as  having  described  tfie 
disease.  Louis,  De  la  Malle,  Lassus,  J.  P.  Frank,  Jn,  Frank,  Fleming,* 
Clarke,  and  Bryant  may  be  cited  as  the  most  prominent  recent  observers. 

Etiology. — Predisposing  and  Exciting  Causes. — Glossitis  is  some- 
times idiopathic,  sometimes  deuteropathic,  and  sometimes  traumatic. 
Impaired  health  from  over-fatigue  or  from  exhaustive  disease  may  be 
regarded  as  a  predisposing  cause  in  the  presence  of  the  causes  which 
more  frequently  give  rise  to  traumatic  glossitis.  Sudden  or  prolonged 
ex{K)6ure  to  atmospheric  changes,  to  cold  and  moisture,  as  when  working 
in  damp  and  wet  localities,  is  oflen  the  apparent  determining  cause  in 

^  HutchixiBon,  The  Medical  Piam,  p.  20,  July  11,  18S3. 
*  Dublin  Journ.  Med.  Sei.,  1850,  vol.  x. 
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both  the  idiopathic  aud  deutcropathic  varieties.  In  many  instani 
occurnog  in  this  way  it  is  found  tiiat  the  tongue  has  long  been  subject 
to  mechanical  irritation  from  jagged  teeth. 

Idiopathic  glossitis  occurs  at  all  ages,  but  has  been  supposed  by  soi 
observers  to  be  more  frequent  in  scrofulous  subjects.  It  occurs  in  t 
apparently  healthy  only  after  severe  exposure  to  wet  and  cold,  and 
convalescents  from  acute  febrile  diseases  usually  after  some  moden 
exposure  to  a  draught  of  air  or  change  of  temperature.  It  appears  to 
more  imminent  after  influenza  (Moller,  Smee,  Graves,  Salter)  than  af 
otlier  febrile  disorders.  It  has  occasionally  been  caused  oy  chewi 
acrid  plants,  some  of  them  fuod-plants,  some  of  them  medicinal.  In  t 
list  have  been  included  celery,  bilberries,  Daphne  mczercHm  and  Daph 
laureola,  aconite,  and  tobacco.  It  has  been  known  to  follow  the  eati 
of  shellfish  (Watson,  Salter). 

Deutcropathic  glossitis  lias  occurred  during  the  course  of  scarlatii 
variola,  epidemic  erysipelas  (black  tongue),  scorbutus,  enteric  icvi 
glanders,  septicemia  from  various  causes,  rheumatism,  diftiise  inflaj 
matioD  of  the  connective  tissue  of  the  cervico-mental  region,  heq> 
syphilis,  ptyalism,  mercurial  and  other  varieties  of  tox£emic  stomatit 
tonsillitis,  pharyngitis,  gastritis,  aud  epithelioma  of  the  tongue, 
appears  to  be  occasionally  endemic  (Fleming'),  and  is  occasionally  ej 
demic  (Reil').  In  the  United  States  it  prevailed  extensively  during  ; 
epidemic  of  erysipelas  that  overran  the  country  from  1842  to  18-3 
inclusive,  and  was  i^ucntly  reported  in  the  American  medical  joumi 
of  that  period  under  the  name  of  black  tongue.  In  some  localities  mc 
than  half  the  cases  terminated  fatally,  sometimes  within  two  or  thi 
days,  more  frequently  about  the  eighth  or  tenth  day,  and  occasional 
still  later.  Traumatic  glossitis  arises  from  a  number  of  causes.  Amoi 
these  may  be  mentioned  the  irritation  of  jagged  edges  of  broken  aj 
carious  teeth ;  wounds  from  firearms  and  otlier  weapons ;  wounds  fro 
splinters  of  toothpicks,  spiculie  of  bone,  broken  pipe-stems,  pius,  needh 
D^ls,  slate-pencils,  and  other  pointed  things  iniulvertently  placed  in  t 
mouth;  wounds  from  the  teeth  during  epileptic  seizures  and  other  co 
vulsive  paroxysms;  contact  of  the  tongue  with  cold  iron  in  cold  weathe 
the  inspiration  of  very  hot  air,  as  in  burning  buildinjrs;  bums,  scal( 
scalding  beven^es;  acrid  and  corrosive  substances  introduced  by  design 
accident ;  incautious  use  of  toltacco  in  bulk,  and  of  ammonia ;  incautio 
cauterization ;  concealed  calculi  in  the  tongue ;  concealed  bulbs  of  teetl 
rupture  of  the  liugual  frenum  ;  the  bites  and  stings  of  venomous  insec 
as  the  wasp,  the  hornet,  and  the  bee.  For  many  years  writers  ha 
referred  to  a  aise  reported  by  Dupont  to  the  Parisian  Academy  of  Me 
icine  which  followed  a  young  man's  attemjit  to  win  a  wager  that  he  wou 
bite  into  the  body  of  a  living  toad,  and  to  two  fatal  cases  reported  1 
Ambrose  Par4  from  drinking  a  vinous  infusion  of  sage  which  was  subs 
quently  found  to  have  been  impregnated  with  the  saliva  of  the  toad. 

Symptoms,  Course,  Duration,  Terminations,  CoMPLiCATioii 
AND  Sequeljg. — -In  acute  parenchymatous  glossitis  the  local  symptoi 
often  appear  quite  suddenly,  usually  unilaterally,  even  when  they  becoc 
bilateral  subsequently,  and  they  increase  in  severity  with  great  rapidit 
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Thej^e  symptoms  are,  at  first,  distinct  sensations  of  heat  and  tumefaction 
in  the  tongue,  quickly  followed  by  stiffness  and  considerable  impediment 
in  its  movements,  as  though  it  were  numb  and  weiglited  down.  In  cases 
where  the  glossitis  is  an  extension  from  tonsillitis,  these  sensations  begin 
in  the  root  of  the  organ.  They  commence  at  the  root  likewise,  in  most 
instances  following  exposure  to  severe  cold  and  moisture.  [n  other 
instances  the  extremity  of  the  organ  is  affected  first.  In  cases  resulting 
from  local  injury  the  symptoms  commence  at  the  injured  portion.  The 
hxxil  symptoms  are  sometimes  preceded  by  rigor,  followed  by  fever,  ceph- 
alalgia, and  jxiins  in  the  neck  and  occiput.  Examined  at  this  time,  the 
tongue  is  seen  to  be  swollen  and  studded  with  indentations  due  to  the 
pressure  sustained  from  the  teeth.  At  first  the  surface  is  punctated  and 
red ;  subsequently  it  becomes  brownish  or  decidedly  brown.  Although 
the  organ  may  remain  moist  for  several  hours,  it  eventually  becomes 
excessively  dry,  and  supports  a  thick  adhesive  coating  of  mucus  and 
epithelium. 

In  a  few  hours,  sometimes  as  few  as  two  or  three,  the  entire  organ 
may  become  involved  in  the  inflammation,  enlarging  to  such  an  extent 
as  to  keep  the  lower  jaw  depressed,  to  fill  almost  the  entire  oral  cavity  or 
to  quite  fill  it,  and  to  project  like  a  tumor  beyond  the  teeth  and  the  lips 
(Fig.  16).     In  exceptional  cases  the  enlargement  of 
the  tongue  has  been  so  great  as  to  produce  dislo- 
aition  of  the  lower  jaw.     The  soft  pajate  is  lifted 
up  and    the  epiglottis  often  pressed  down.      The 
latter  condition  has  been  known  to  threaten  suffb- 
aition.    In  this  condition  the  patient  cannot  breathe 
through  the  mouth,  widely  as  it  may  be  forced  open, 
and  has  great  difficulty  in  breathing  through  the 
nose.     Respiration  is  therefore  laborious.     Articu- 
lation   is    impeded  or  impossible,  and  deglutition 
difficult    or  impracticable.      The  tumefaction   and         GiossitiTcLision). 
congestion  are  often  continuous  into  the  floor  of  the 
mouth  and  the  parts  adjacent.     The  sublingual  and  submaxillary  glands 
often  become  swollen,  tense,  and  painful ;  and  the  entire  neck  is  some- 
times swollen  to  such  a  degree  as  to  exert  injurious  ]>ressure  on  the  jug- 
ular veins.    The  tongue  is  very  hard  to  the  touch,  almost  or  quite  immov- 
able, and  is  the  seat  of  burning  heat  and  pain.     The  pain  often  extends 
from  the  root  of  the  tongue  along  the  glosso-pharyngeal  folds  into  the 
pliarj'nx,  and  thence  by  way  of  the  Eustachian  tubes  into  the  ears,  the 
folds  just  named  being  very  much  u|K)n  the  stretch.     When  the  tongue 
pn)trudes  far  out  of  the  mouth  it  becomes  excessively  dry,  fissured,  sani- 
oiis,  and  excoriated,  or  even  ulcerated  at  points  where  it  is  subjected  to 
the  pressure  of  the  teeth.    It  is  covered  with  dark  viscid  secretions,  which 
often  extend  l>eyond  it  and  over  the  entire  aperture  of  the  mouth.     The 
epithelial  coating  often   undergoes  desquamation,  and   then   the  organ 
becomes  exquisitely  sensitive  to  the  contact  of  food,  water,  or  even  the 
air.     This  desquamation   is   sometimes   in  mass,  in  sheets  peeling  off 
hke  a  pseudo-membrane.      The  general  symptoms  vary  in  individual 
cases.     As  a  rule,  the  face  is  turgid  and  its  expression  anxious ;  the  con- 
junctiva suffused,  respiration  imixided,  and  sleep  disturbed  or  imprac- 
ticable.    Saliva  dribbles  externally,  ofteu  in  considerable  quantity.     The 
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odor  from  the  mouth  becomee  quit*  fetid  from  decomposition  of  thi 
retained  products  of  ticcretion.'  Thirst  is  usually  intense,  though  immod 
erate  only  in  eome  oises.  Cough  is  more  or  less  constant  and  quit 
exhausting.  This  and  the  dribbliug  of  saliva  contribute  with  the  dysp 
nixa  to  prevent  sleep.  Pyrexia  la  oflen  intense.  The  pulse  is  stron| 
and  quick  at  firet,  100-120  per  minute,  and  there  is  often  marked  throb 
bing  of  the  temporal  and  carotid  arteries.  The  skin  is  hot  and  drj'  a 
first,  but  cold  sweat  subseauently  accumulates  upon  the  face  and  neck  a: 
the  dyspnoea  increases.  Toe  bowels  are  constipated.  The  urine  is  scant) 
and  nigh  colored.  The  impediment  to  the  return  of  blood  to  the  hear 
from  the  head  causes  cerebral  congestion,  drowsiness,  and  even  threaten 
asphyxia.  In  other  cases  there  is  intense  cephalalgia,  nervous  irritability 
restlessness,  and  even  delirium. 

The  symptoms  sometimes  reach  their  acme  in  rather  less  than  forty-eighi 
hours,  and  then  gradually  subside.  More  frequently  they  continue  on  iiit< 
the  third  or  fourth  day.  Occasionally  they  are  protracted  as  long  as  th( 
fifth  or  sixth  or  even  the  eighth  day,  rarely  longer.  Resolution  occasion' 
ally  takes  phice  within  twenty-four  hours,  however  (van  Swieten),  thougl 
more  frequently  occurruig  from  the  fifth  to  the  seventh  day.  In  somi 
instances  reniitteuce  or  intermittence  has  been  noted,  the  cause  therefoi 
not  being  apparent,  although  attributed  to  malaria. 

Resolution  of  the  inflammatory  process  is  usually  indicated  by  thi 
gradual  return  of  mobture  on  the  tongue  and  progressive  detumesceno 
of  the  organ,  accompanied  by  subiiidcnce  of  the  r^uess,  heat,  and  pain 
Increased  secretion  of  saliva,  general  perspiration,  or  diuresb  aometime: 
marks  the  cessation  of  the  pyrexia. 

Should  the  process  be  going  to  termiuate  in  suppuration,  the  loca 
distress  increases,  markedly  about  the  end  of  the  week.  The  pain! 
become  lancinating,  and  associated  with  throbbing  of  the  lingual  blood' 
vessels.  The  swelling  becomes  prominent  and  softer  at  some  one  point 
although  the  sense  of  fluctuation  is  not  very  perceptible  on  palpation 
and  finally  the  abscess  bursts  through  the  surface,  unless  previouslj 
incised,  and  discharges  a  fetid  pus.  Su[>pnration  always  involves  i 
prolonged  duration  of  the  attack. 

In  rare  instances  glossitis  terminates  in  gangrene  of  the  tongue,  cIT' 
curascribed  or  diSiise.  Tliis  result  is  indicated  by  adynamic  symptom: 
on  the  part  of  the  constitution,  and  by  the  livid  appearance  of  the  parb 
undergoing  mortification.  The  hemorrhage  following  extensive  slough; 
from  gangrene  has  been  fatal  in  some  instances. 

Fleming'  calls  prominent  attention  to  a  complication  of  glossitis,  ol 
which  he  alludes  to  several  examples.  This  is  "an  inflammatiou,  cir 
cutnscribed  or  diffused,  originating  in  the  loose  areolar  tissue  between  th< 
genio-hyo-giossi  nmsclca,  and  first  manifesting  itaelf  by  a  train  of  symp 
toms  identical  with  those  of  ordinary  glossitis,  but  soon  characterized  b; 
peculiar  features."  These  features  comprise  fuluess  under  the  chin  lik 
that  dubbed  double  chin,  pressure  upon  which,  especially  near  the  hyoi( 
bone,  being  very  painful ;  and  suppuration,  which,  circumscribed  or  dij 
fuse,  burrows  most  freely  toivard  the  l>ase  of  the  tongue. 

Chronic  induration  of  tlie  touguc  sometimes  remains  unilateral,  althongi 
the  acute  disease  has  nut  heeu  unilateral. 

I  Loe.  eiL,  p.  91. 
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Pathology  and  Morbid  Anatomy. — It  has  been  advanced  that  in 
idiopathic  glossitis  from  cold  the  engorgement  of  the  vessels  is  probably  a 
consequence  of  vaso-dilator  influence  of  the  glosso-pharyngeal  nerve  for 
the  base  of  the  organ,  and  of  the  chorda-tympani  for  the  anterior  portion. 
An  instance  of  herpetic  glossitis  from  probable  irritation  of  the  chorda- 
tympani  nerve  by  an  aural  jwlypus  (Berkely  Hill  *)  seems  to  lend  some 
force  to  this  opinion.  However  engendered,  there  is  a  rapid  distension 
of  the  organ  by  blood,  followed  by  infiltration  of  fibrin  and  serum  into 
the  intermuscular  connective  tissue  and  into  the  planes  of  the  connective 
tissue  separating  the  muscular  fasciculi.  In  some  instances  degeneration 
of  muscular  fibre  has  been  observed.  There  is  great  increase  in  the  thick- 
ness of  the  coats  of  epithelium,  beneath  which  tlie  mucous  membrane  is 
red  and  its  jiapilhe  erect.  This  coating  sometimes  peels  off  like  a  false 
membrane.  lu  cases  extending  from  tonsillitis  the  base  of  the  tongue 
suffers  most. 

The  disease  usually  terminates  by  resolution,  although  a  slight  amount 
of  hypertrophy,  unilateral  or  bilateral,  sometimes  persists,  and  occasionally 
to  a  markeu  degree  (AVells).  In  instances  much  less  frequent  suppura- 
tion ensues,  usually  in  debilitated  subjects  or  in  cases  due  to  traumatism 
or  in  cases  inefficiently  treated.  The  suppurative  process  is  usually  cir- 
cumscribed and  unilateral,  and  the  abscess  points  most  frequently  just 
beneath  the  side  of  the  tongue ;  sometimes,  however,  the  pointing  takes 
place  at  the  dorsum,  sometimes  at  the  tip.  The  pressure  of  the  teeth 
seems  to  be  the  provocative  cause  of  the  disposition  to  })oint  at  the  edge 
of  the  tongue.  The  pus  is  usually  quite  fetid.  Sometimes  the  abscess  is 
gangrenous. 

Gangrene  is  an  infrequent  result  of  glossitis.  The  pressure  of  the 
teeth,  strangulating  the  organ  at  the  oml  outlet,  seems  to  occasion  the 
failure  of  nutrition  in  instances  where  it  occurs.  The  losses  ai*e  ordi- 
narily insignificant,  though  api)earing  quite  extensive  while  the  tongue 
remains  swollen.  Sometimes  large  portions  drop  off,  and  fatal  hemor- 
rhage has  resulted  (Frank)  in  consequence.  From  the  nature  of  the 
organ  the  parts  separate  more  readily  than  in  almost  any  other  instance. 
Gangrenous  abscess,  ensuing  even  from  very  slight  causes,  such  as 
a  wound  with  the  head  of  a  barleycorn  (Ranking^,  sometimes  proves 
fatal. 

In  those  cases  of  diffuse  inflammation  of  the  interconnective  tissue  of 
the  genio-hyo-glossi  muscles  Fleming  states  that  the  suppuration — which, 
whether  circumscribed  or  diffuse,  burrows  toward  the  root  of  the  tongue 
— absolutely  dissects  its  extrinsic  muscles  and  destroys  their  functions ; 
ultimately  injuring  the  periosteum  and  laying  bare  the  inside  of  the 
inferior  maxilla  in  the  vicinity  of  their  attachments.  When  an  incision 
is  made  to  the  parts  through  the  integument,  the  muscles  will  be  found 
on  palpation  flabby  and  detached,  and  their  interstices  filled  with  puru- 
lent matter,  sometimes  very  fetid. 

Diagnosis. — These  is  no  difliculty  in  the  diagnosis,  except  in  the  early 
stage  of  such  examples  as  are  attributed  to  metastatic  gout  and  rheuma- 
tism. The  subsidence  of  the  peculiar  pains  elsewhere,  and  the  onset  of 
pain  in  the  tongue,  would  lead  to  the  inference  that  a  glossitis  of  this  kind 

» Brit.  Med,  Joum.,  Oct.  7,  1882,  p.  683. 
'  Provincitd  Med.  and  Sarg.  Joum.,  1844. 
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was  \a  progress.  The  aciitcness  of  the  tumefaction  would  distinguish  it 
from  hypertrophy  of  the  tongue  od  the  one  hand,  and  from  the  tmiiefao 
tion  atteuding  malignant  disease  on  the  other. 

Cystoma  of  the  tongue  has  sometimes  been  mistaken  for  abscess  du( 
to  glosiiilid ;  but  even  here  the  history  of  the  case  should  serve  in  mosi 
instances  as  a  satisfactory  iUctor  for  the  differeutial  diagnosis. 

pROoxosis. — The  prognosis  depends  uyton  the  gravity  of  the  loca 
jymptoms  and  the  activity  of  the  treatment.  A  case  left  to  itself  wil 
ijo  likely  to  terminate  fatally  withiu  five  or  six  days.  Death,  indeed,  has 
been  known  to  take  place  within  forty-eight  hours,  even  in  cases  submitter 
to  treatment.  On  the  whole,  however,  the  prognosis  should  be  r^ardet 
18  favorable  in  the  absence  of  s]>ecially  lethal  ooiiijilicatious.  Even  sup 
|)nration  adds  little  gravity  to  tUe  prognosis,  the  structure  of  the  oi^ 
being  but  little  luvomble  to  accumulatious  of  purulent  material.  Shouk 
[in  abscess  become  gangrenous,  however,  the  prognosis  becomes  grave  w 
Qiice,  as  it  in  the  presence  of  gangi-ene  from  pressure  or  other  cause 
Should  the  patient  survive  losses  by  gaogrene,  there  may  be  permanen 
im|>airmcnt  in  articulatiou. 

TkeatMEnt. — Superficial  glossitis,  as  a  rule,  merely  requires  activi 
|)ui^tiuu,  with  the  topical  use  of  cold  emollient  mouth-washes  containinc 
mucilage  of  slippery  elm,  quince-seed,  or  the  like,  to  which  detci^cnt.s,  sue! 
IB  alum  and  borax,  may  be  advantageously  added  in  the  proportion  of  fivi 
grains  to  the  ounce.  In  cases  resisting  this  mild  treatment  topical  applica 
tjons  of  glycerite  of  tannin  twice  or  thrice  a  day  are  often  serviceable. 

Parenchymatous  glossitis  demands  the  most  active  antiphlogistic  treat 
meot.  If  the  case  be  seen  at  an  early  stage  of  the  ])rocess,  before  thi 
tumefaction  of  the  tongue  has  become  so  great  as  to  fill  the  mouth  tan 
interfere  with  swallowing,  a  saline  pui^e — say  salts  and  senna — contain 
ing  some  tartar  emetic  can  be  advantageously  administered  to  begin  with 
Following  this,  tartar  emetic  may  be  continued  in  small  doses  every  twi 
or  three  hours,  associated  with  small  doses  of  tincture  of  aconite-roo 
(ni__i— iij),  according  to  the  condition  of  the  jmlse  and  the  effect  of  medi 
cation.  SJiouId  this  treatment  fail  to  produce  prompt  aniclioratioi 
iu  the  local  sym})toms,  or  should  the  tongue  be  considerably  swollei 
when  the  case  comes  under  care,  free  leeching  should  be  applied  fron 
the  hyoid  bone  to  the  angle  of  the  jaw  on  each  side,  including  th< 
region  of  the  liyoid  bone  (fifteen  to  twenty-five  Siwuish  leeches).  Thi 
should  be  followetl  by  emollient  cataplasms,  reaching  from  ear  to  ear,  ti 
favor  continuous  hemorrhagic  oozings  from  the  leech-bites.  The  interna 
antiphlogistic  treatment  is  indicated  just  the  same,  and  if  not  adminis 
truble  by  the  mouth  may  be  administered  by  the  bowel ;  the  nauseant  am 
depressent  effects  of  the  tartar  emetic  and  aomite  being  maintained  b; 
liypudomiatic  injection.  Leeching  the  inflamed  tongue  itself  is  said  t 
be  often  prompter  in  producing  detumescence  of  the  ora:an  than  leechiu; 
exteriorly,  but  the  leech-bites  are  apt  to  add  to  tlie  local  irritation ;  beside 
which,  the  mouth  is  so  filled  by  the  swollen  tongue  as  to  leave  little  mor 
than  the  tip  accessible  to  the  leeches  without  danger  of  losing  control  o 
them.  Venesection  from  the  arm,  the  jugular  vein,  or  from  vessels  else 
where  is  no  longer  much  in  vogue,  it  being  doidrtfiil  whether  genera 
venesection  is  more  useful  than  local  bleedings.  Debility,  whether  pre 
Bentiug  originally  or  as  the  result  of  withdrawal  of  blood  aud  othe 
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antiphlogistic  measures,  may  be  met  by  the  systematic  use  of  tincture  of 
chloride  of  iron  and  of  quinia. 

Severe  cases  demand  one  or  more  longitudinal  incisions  on  each  side  of 
the  raph^  of  the  tongue,  deep  enough  to  reach  nearly  lialfway  into  the 
substance  of  the  organ  and  carried  from  base  to  tip.  Cases  are  on  record 
in  which  the  patients  themselves  had  in  their  desi)air  cut  into  their 
tongues  in  onler  to  obtain  relief  from  their  local  sufferings,  and  had  in 
this  way  rescued  their  own  lives  by  the  means  most  appropriate  for  the 
purpose  (Camerarius,  Lusitanus').  When  the  mouth  is  filled  by  the 
tongue,  it  is  necessary  to  insert  the  knife  on  the  flat  until  the  base  of 
the  tongue  is  reached,  and  then  to  turn  it  and  make  the  cuts  as  indicated. 
Copious  bleeding  usually  follows  these  incisions,  often  followed  by  marked 
diminution  in  the  volume  of  the  organ.  Deep  as  these  cuts  appear  when 
made,  they  become  quite  shallow  before  the  organ  has  shrunk  to  its  nor- 
mal volume.  Bleeding  from  the  ranular  veins,  recommended  by  some 
practitioners  in  preference  to  incisions  into  the  organ,  is  often  imprac- 
ticable on  account  of  the  tumefaction  preventing  access  to  them. 

If  severe  hemorrhage  takes  place  from  divided  vessels^  the  vessels 
may  be  subjected  to  torsion,  which  is  the  preferable  mode  of  manage- 
ment, or  to  searing  with  some  form  of  the  incandescent  cautery  (hot  iron, 
electric  cautery,  Paquelin's  thermo-cautery).  Astringent  and  chemical 
styptics  are  of  little  use.  The  method  of  searing  is  open  to  the  objection 
tliat  secondary  hemorrhage  may  ensue  on  detachment  of  the  eschars,  but 
this  accident  is  not  likely  to  happen  under  circumstances  at  all  favorable. 

In  localised  or  circumscribed  glossitis  the  incision  to  be  made  should 
interest  the  swollen  portion  only. 

Should  the  tongue  swell  again,  the  incisions  may  be  repeated.  Wliether 
the  tongue  require  incision  or  not,  it  is  good  treatment  to  have  the  patient 
inhale  vapor  from  hot  vinegar,  alcohol,  or  cologne  spirits  to  render  the 
parts  more  comfortable.  Washes  of  weak  detergent  solutions  containing 
potassium  nitrate,  sodium  borate,  or  ammonium  chloride  may  be  used  by 
syringe  or  spray  to  cleanse  the  parts  and  promote  detachment  of  the  epi- 
thelial coatings  on  the  tongue  and  interior  of  the  mouth,  the  accumu- 
lations of  which  are  sometimes  matters  of  great  annoyance.  The  drug 
last  mentioned  exerts  in  addition  a  special  action  on  the  inflammatory 
process  which  is  often  quite  serviceable.  I  have  seen  good  results  follow 
the  prolonged  use  of  sprays  of  an  aqueous  solution  of  ammonium  chloride 
(Stuver),  one  drachm  to  the  ounce,  from  the  steam-spray  apparatus,  con- 
tinued for  fifteen  to  twenty  minutes  at  a  time  and  repeated  every  two  or 
three  hours. 

In  many  instances  the  patient  is  unable  to  take  food  by  the  mouth.  The 
best  plan  under  such  circumstances  is  to  pass  a  catheter  into  the  stomach 
through  the  larger  of  the  two  nasal  passages,  and  retain  it  in  position 
nnless  its  presence  interferes  tod  much  with  respiration.  Milk  and  stim- 
ulus can  then  be  poured  into  the  stomach  from  time  to  time  with  the  aid 
of  a  ftinnel  passed  into  the  outer  opening  of  the  tube,  which  should  be 
kept  corked  during  the  intervals  when  retained  in  position.  This  failing 
or  impracticable,  it  will  be  necessary  to  nourish  the  patient  with  enemata. 

On  the  appearance  of  abscess  the  same  should  be  freely  laid  open.  In 
cases  of  hesitation,  the  true  nature  of  the  presumable  abscess  can  be 

'  Did,  Scieneea  mid,,  vol.  xviii. 
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(Ictermitiud  befurehand  with  the  explorlag-needle.  The  ptis  from  a 
abacess  of  thts  kiotl  is  rarely  copious  and  is  usually  fetid.  It  woiiKl  I: 
f^ood  practice  to  distend  the  sac  after  discharge  of  pus  by  injecting  iol 
it  a  solutioD  of  carbolic  acid. 

In  resistiug  or  advanced  cases  of  suppurative  inflammatioQ  of  tli 
planes  of  connective  tissue  between  the  muscles  at  the  lower  portion  o 
the  root  of  the  tongue,  Fleming  recommends  a  free  incision  under  tl; 
chin  in  the  middle  line,  through  skin  and  fasciie  and  on  through  tli 
the  raph4  of  the  muscles  themselves. 

In  aises  of  gangrene,  washes,  douches,  or  sprays  of  carbolic  acid,  chU 
rinated  soda,  hydrogen  peroxide,  or  potassium  permanganate  are  iudicate 
to  relieve  fetor ;  while  the  most  supporting  treatment  by  mouth  or  othei 
wise  i&  requisite  ou  general  principles. 


Chronic  Glossitis. 
Chronic  glossitis,  like  acute  glossitis,  may  be  superficial  or  parei 
chymatous. 

Ohronic  Superficial  Glossitis. 

Superficial  chronic  glossitis  is  usually  confined  to  the  papillos  of  tl 
tongue,  territories  of  which,  so  to  speak,  are  mapped  out  on  the  eurfai 
of  the  tongue,  separated  by  furrows  reaching  to  the  basement  mucoi 
membrane.  In  pronounced  cases  the  dividing  furrows  are  quite  dee] 
giving  the  organ  a  mamelonnated  appearance,  and  they  penetrate  into  tl 
mucous  membrane  (dissecting  glossitis,  Wnndcrlich),  which  becomes  sul 
jected  to  great  irritation  by  the  retention  of  articles  of  food  in  tl 
fissures.  Demarquay*  has  recorded  a  case  of  this  kind  in  which,  1 
relieve  the  intense  sufferings  with  which  the  patient  had  been  plaf  ue 
for  a  number  of  years,  he  had  been  forced  to  amputate  the  anterior  nai 
of  the  oi^n — an  operation  whicli  succeeded  thoroughly. 

In  another  group  of  cases  the  surface  of  tlie  swollen  tongue  is  mappe 
out  in  small  ovoid  patches,  smooth,  red,  and  glossy,  from  which  tl 
papiltte  have  become  separated  without  regeneration.  Sometimes  cbmn 
glossitis  presents  as  an  aphthous  inflammation.  Sometimes  superfici! 
ulcers  occur  upon  the  dorsum  of  the  tongue,  irritable,  indolent,  an 
indurated. 

Etiology. — Chronic  superficial  glossitis  is  in  rare  instances  a  sequi 
of  the  acute  form  of  the  diacase.  Usually,  however,  it  is  encountered  i 
a  chronic  affection  from  the  outset,  so  to  speak,  generally  as  a  result  o 
longHXin tinned  irritation  in  connection  with  dyspepsia  and  other  gastr 
ana  gastro-iofestinal  disorders.  It  is  frequently  encountered  in  subjec 
of  chronic  alcoholism. 

The  superficial  ulcerations  often  occur  at  the  sides  of  the  organ,  usuall 
in  some  of  the  depressions  formed  by  the  contact  of  the  teeth. 

SyMPTOMATOLOOY. — The  symptoms  are  those  due  to  a  coosciousne 
tliat  the  tongue  is  too  large,  with  occasional  pain  in  taking  add  an 
Buccnleut  food. 

'  Loc  oL,  p.  142. 
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■ — The  pathology  does  not  differ  from  that  of  chronic 
elsewhere.  The  apparent  obliteration  of  the  paptllis  in 
Ine  to  a  tilling  np  of  the  intervening  furrows  ny  perma- 
if  new-formed  cells.  The  excoriations  and  superficial 
!   most   frequently  dne   to   disturbance   of  nutrition   by 

—The  affection  may  lie  confounded  with  syphilitic  disease 
or  with  papillary  epithelioma,  but  the  iiistory  of  the  case, 
0  antisypliilltic  treatment,  and  the  negative  results  from 
imination  of  fragments  of  tissue  reinove<l  for  the  purpose, 
bh  the  diagnosis  in  cases  of  donbt.  It  must  not  be  for- 
r,  that  many  coses  of  epithelioma  Ivcgin  in  chronic  glossitis, 
well  as  syphilitic. 

—Though  not  threatening  to  life,  the  prognosis  of  the 
bad.  It  resists  treatment,  being,  in  fact,  a  comjilication 
ite  or  intractable  gastric  or  gastro-intestinal  disorder,  or 
constitutional  dyscrasia.  Cure  may  be  expected  in  recent 
;  cure  of  the  dyspepsia  or  other  malady  upon  which  the 
is  may  be  dependent. 

'. — Care  to  cleanse  the  tongue  by  washes,  donch&s,  or  wet 
Ji  meal,  in  order  to  remove  particles  of  food  which  may 
npacted  in  the  anfractuosities  of  the  organ,  is  important  in 
additional  sources  of  irritation. 

and  caustics  of  various  kinds  have  been  extensively  em- 
ly  applied  to  the  floors  of  the  fissures,  but  it  is  very  rarely 
t  ensues,  Dcmarquay '  reports  good  results  in  one  case 
ipillary  glossitis  from  biweekly  applications  of  equal  parts 
i  and  water.     Butliu  reports  good  results  from  chromic 

ntion  to  the  gastro-intestinal  functions,  and  a  thorough 
such  as  the  adoption  of  the  milk  cure  and  the  like,  with 
0  bathing  aud  outdoor  exercise,  comprise  the  most  rational 
ititutionol  treatment.  Should  the  secretions  of  the  mouth 
action  with  litmus-paper,  alkalies  are  strongly  indicated, 
ystemically.  Avoidance  of  alcohol  in  all  forms  is  often 
itial. 


Chronic  Parenchymatous  Qlossitis. 

parenchymatous  fonn  of  glossitis  is  usually  circumscribed, 
or  general  it  has  usually  oeen  a  sequel  of  acute  parenchy- 
;.  It  is  not  a  painful  disorder,  and  as  a  rule  is  not  asso- 
stitutional  niauifcsbitious.  The  circumscribed  tumefaction 
3  as  an  induration  upon  some  portion  of  the  side  of  the 
noat  frequently  directly  or  indirectly  due  to  irritation  sus- 
jagged  tooth.  Ordinary  sensibility  is  much  diminished, 
the  sense  of  taste  likewise.  Sometimes  the  iuduratetl 
:ed  superficially.  The  enlargement  of  the  organ  is  not 
ep  it  outside  the  mouth.  Sometimes,  indeed,  the  tongue, 
>  Loe.  eiL,  p.  143. 
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as  a  whole,  has  nndergone  atrophy,  unilateral  or  bilateral.  Chroni 
abscess  of  the  tongue  sometimes  supervenes,  chiefly  in  scrofulous  sub 
jects. 

Pathology  and  Mohbid  Anatomy. — This  consists  merely  in  inter 
stitial  connective-tissue  hyperplasia,  with  atrophy  of  muscular  fibres  fror 
compress!  ou. 

Symptoms. — In  addition  to  the  objective  symptoms  of  induration  o 
circumsoribed  tumefaction,  the  subjective  symptoms  may  be  summed  u 
as  general  hypersensitiveness  to  sapid  and  acrid  substances ;  diminishe 
tactile  sensibility  at  the  part  aSccted ;  slight  stinging  sensations  M-hile  th 
parts  are  at  rest ;  occasional  or  continuous  local  pains ;  and  a  sense  o 
impediment  in  the  movements  of  the  tongue  in  articulation  and  even  i 
deglutition. 

Diagnosis. — Inspection  reveals  the  swelling,  and  palpation  its  indi 
ration.  Id  addition,  the  adjacent  source  of  irritation,  a  ja^ed  tooth  c 
two,  is  seen.  Abscess  is  ree<^nized  by  special  prominence  at  one  poii 
of  the  swelling  and  by  indistinct  sense  of  fluctuation. 

Cystic  tumor  b  liable  to  be  mistaken  for  abscess,  but  the  explorioi 
needle  will  solve  the  difficulty.  Circumscribed  induration  may  be  cor 
founded  with  tumor  or  with  epithelioma. 

Prognosis. — This  is  good,  provided  the  source  of  irritation  can  I 
removed  or  suppressed. 

Treatment. — The  flrst  element  in  the  treatment  is  the  removal  ( 
repair  of  any  offending  tooth,  and  next  attention  to  any  underlyiii 
malady,  constitutional  or  local.  Weak  solutions  of  iodine  locally  ai 
said  to  be  of  service.  Abscesses  require  incision  and  evacuation.  The 
walls  should  be  distended  with  solutions  of  carbolic  acid  or  be  touch« 
with  solutions  of  iodiue,  silver  nitrate,  or  cupric  sulphate,  to  promoi 
reparative  inflammation. 


Q-loBsanthrax  (Oarbtmcle  of  the  Tongue,  Malignant  Pustn] 
of  the  Tongue). 

This  is  a  special  variety  of  gangrenous  ulcerative  glossitis,  presenting  i 
an  integral  plienomenon  of  a  {li»ea.se  peculiar  to  slaughterers,  who  beoon 
infected  from  diseased  cattle,  usually  by  means  of  the  knife,  which  th( 
are  sometimes  in  the  habit  of  holding  in  the  mouth  (Heyfelder  ai 
others).  It  has  been  described  chiefiy  by  Heyfelder,'  Duhamel,  Chava 
rien  d'Audebert,  Felix  Plata,  Breschct  et  Finot,  and  Maisonneuve.' 

The  period  of  incul»atiou  occupies  about  one  day.  The  tougue  thi 
undergoes  rapid  tumefaction  and  hecomes  the  seat  of  intense  pain.     Tl 

Eoints  of  inoculation  become  hard,  covered  with  vesicles  containii 
loody  serum,  which  blacken,  rupture,  and  leave  dark,  livi<I,  gangreno 
patches  of  ulceration.  Profound  cachexia  rapidly  ensues  under  typho 
manifestations,  and  death  may  result  iu  less  tlian  twenty-four  boui 
though  usually  not  until  sixty  liours.  The  prognosis,  therefore,  is  • 
tlie  gravest  character. 

The  chief  treatment  consists  in  thorough  cauterization  of  the  inoculat 
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\y  stages,  however,  it  is  distinguished  by  lack  of  the  peri 
ng  paius  of  carcinoma,  ivliich,  however,  are  not  invnriabl 
d  by  lack  of  secondary  involvements  of  the  cervical  lyn 
3.  At  all  times  it  should  be  distinguishable  from  theca: 
leer  by  lack  of  the  fungus-like  appeamnce  of  t)ie  bed  of  tl 
is  usual  in  carcinoma. 

Iiilitic  ulcer  it  is  distinguishable  by  the  history  of  the  cas 
to  be  unilateral,  and  it?  failure  to  respoud  to  antisyphiJit 
Syphilitic  ulceratioa  of  the  tongue  may  represent  the  pr 
»ndary,  or  the  tertiary  mauifestation  of  the  specific  diseas 
vill  not  be  discussed  in  this  connection. 
ulcers  occur  on  the  upper  surface  of  the  tongue,  most  fr 
le  autcrior  portion,  as  fissures,  usually  longitudinal,  the  floo 
nlcerated.  They  occur  likewise  at  the  sides,  tip,  and  evt 
e  of  tlie  organ.  They  are  often  associated  with  secoudai 
I  the  mucous  membrane  of  some  portion  of  the  mout 
te  painful,  especially  to  the  contact  of  pungent  articles  t 
ulcers  occur  as  simple  superficial  excoriations  at  some  po 
dge  or  tip  of  the  tongue,  giving  little  evidence  of  any  sp 
r. 

ilcers  are  usually  sequels  of  gummala.  Tliey  are  mm 
secondary  ulcers,  sanious  at  bottom,  often  serpiginous 
,  and  apt  to  extend  in  depth  as  well  an  iu  superficies,  som 
ftting  through  and  through  the  organ.  They  are  most  fr 
very  central  portion  of  the  tongue,  or  are  symmetrically  di 
ler  side  of  it. 

3. — The  prognosis  of  tuberculous  ulceration  is  bad,  both 
lie  and  patient. 

NT. — Tne  only  topical  treatment  offering  any  prospect  c 
I  the  bodily  destruction  of  the  ulcer  ana  the  surroundii 
caustics,  the  best  of  which  are  the  incandescent  metals,  < 
ion,  with  the  iucandescent  knife,  of  a  portion  of  the  tong 
il  the  affected  tissue.  In  the  former  case  the  tuberculoi 
I  reappears  about  the  cicatrix ;  in  the  latter,  at  some  mo 

f  iodine  locally,  detergent  washes,  and  the  like,  oflen  secu 
>unt  of  comfort  as  palliatives.  The  same  indications  pren 
I  chronic  glossitis,  superficial  and  deep-seated.  lodofor 
benefit,  inasmuch  as  it  relieves  pain  and  reduces  coltater 
,  but  it  is  powerless  to  arrest  the  onward  march  of  tl 


Hemorrhage  ttom.  the  Mouth. 
»N. — A  loss  of  blood  from  the  mouth. 
— Stomatorrhagia. 

. — Hemorrhage  from  the  mouth  is  usuallv  a  symptom  i 
or  injury  of  the  mouth,  tongue,  gums,  palate,  pharynx, 
V,  however,  occur  as  one  of  the  phenomena  of  scorbutus 
ta.     It  is  said  to  occur  occasionally  as  a  vicarious  mcnstr 
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ugcs  of  twelve  montlis  and  tbree  years.  It  is  ftirthemiore  well  rGC(^ize 
that  the  jieriod  of  greatest  mortality  among  children  is  that  of  the  first  der 
tition.  Associating  these  facts,  we  see,  on  the  one  hand,  that  while  disordei 
of  dentition  may  act  a  causative  part  in  the  production  of  systemic  disease 
or  aggnivate  morbid  processes  due  t«  ordinary  causes,  on  the  other  ban 
they  may  be  but  one  expression  of  some  profound  constitutional  disturb 
ance ;  or  both  aberration  in  the  eruption  of  the  teeth  and  systemic  dii 
ease  may  be  dependent  upon  the  inflnence  of  dyscrasia.  The  period 
one  of  active  organic  processes;  the  chilil  is  becoming  fitted  for  a  ne 
manner  of  existence ;  and  change  and  development  are  going  on  througl 
out  nervous,  vascular,  respiratory,  and  alimentary  systems.  Hence  thei 
exists  peculiar  susceptibility  to  morbid  influences;  and  any  process,  phy 
iologicfil  or  pathological,  once  started,  goes  through  its  stages  with  exce 
sive  enei^y. 

Although  the  periods  of  normal  eruption  of  the  dedduous  teeth  vai 
within  extensive  limits,  and  an  invariable  order  in  eruption  is  ni 
observed  in  all  subjects,  it  may  be  stated  as  a  rule  that  the  Iow< 
central  incisors  are  cut  in  quick  succession  about  the  seventh  monti 
Some  infants  get  these  teeth  during  the  fourth  month  (Vogel),  an 
others  have  to  wait  until  the  tenth  or  eleventh  month,  some  eve 
longer,  A  few  weeks  after  the  appearance  of  these  lower  incisors- 
witnin  fourteen  days  in  some  subjects,  not  until  nine  or  more  wee! 
in  others — the  central  incisors  of  the  upper  jaw  are  cut,  and  its  later 
incisors  shortly  afterward,  followed  iu  their  turn  by  the  lateral  inciso: 
of  the  lower  jaw.  In  some  instances — the  majority,  according  to  Vog- 
— the  eniption  of  the  inferior  lateral  incisors  is  delayed  until  the  anteri( 
molars  are  about  to  become  exposed,  usually  from  the  twelfth  to  tl 
fifteenth  month.  Sometimes  the  upper  molars  are  cut  before  the  lowe 
sometimes  after  them.  From  the  sixteenth  to  the  twentieth,  or  even  tl 
twenty-fourth,  month  the  canine  teeth  are  cut,  and  the  four  posteric 
molars  follow  between  the  twentieth  and  thirtieth  months,  rarely  delaye 
until  the  thirty-sixth  month, — completing  the  process  of  the  first  dentitioi 

From  this  it  will  be  seen  that  the  teeth  erupt  as  a  nile  in  pairs,  an 
that  a  longer  or  shorter  interval  of  reiwse  takes  place  between  the  eru] 
tion  of  successive  pairs. 

Variations  from  the  usual  order  beyond  the  limits  noted  above  may  1 
considered  abnormal.  Numerous  cases  are  on  record  both  of  precipitai 
and  of  tardy  dentition.  Tanner  cites  from  Haller  nineteen  examples  i 
which  one  or  more  of  the  central  incisors  have  been  found  through  tl 
gums  al  birth,  and  have  had  to  be  removed  to  prevent  injury  to  tl 
mother's  nipple;  from  Crump,  a  case  of  full  dentition  at  birth,  repor 
ed  to  Ihe  Virginia  Society  of  Dentists;  and  from  Ashbumer,  a  case  of 
child  banning  to  cut  its  first  tooth,  an  incisor  in  the  upper  jaw,  duric 
its  twenty-third  month,  the  in&nt  being  very  delicate,  with  a  large  heai 
tumid  abdomen,  and  peculiarly  small-sized  extremities.  The  same  auth< 
quotes  from  Serrcs  eases  of  persons  passing  through  several  years  of  li 
— in  one  instance  seven — before  cutting  their  first  teeth,  and  mentions  c 
the  authority  of  Tomes  that  Boxalli  and  Baumes  have  each  recorded  s 
instance  in  which  the  patient  reached  old  age  without  a  single  tootli  havir 
ever  appeared. 

Racliitis  is  often  the  cause  of  tardy  dentition,  and  in  the  subjects  of  tli 
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Less  isevere  than  either  of  the  forms  just  deoribcd,  and  yet  far  moi 
iotenae  than  the  mild  stomatitis  which  many  authors  regard  as  phy^oloj 
leal,  is  ail  aggravated  form  of  catarrhal  stomatitis  sometimes  attendaj 
upon  morbiu  dentition,  in  wiiich  there  is  swelling  of  the  submaxillai 
glands  and  infiltration  of  the  adjacent  connective  tissue.  In  this  ca 
there  is  usually  considerable  pyrexia. 

The  constitutional  disturbances  of  refles  nervous  origin  occasioned  b 
Qiorbid  dentition  are  of  the  most  varied  character,  both  in  their  dt^ree  c 
gravity  and  in  the  raauner  and  locality  of  their  manifestation.  Doubtle 
^he  extensive  ramifications  of  the  great  vagus  nerve,  and  its  oounectJoi 
lK)th  of  origin  and  distribution  with  the  exquisitely  sensitive  fifth  nerv 
is  well  as  with  the  facial  nerve  and  with  the  sympathetic  system,  wi 
explain  why  the  irritation  should  now  be  seated  in  the  gastro-intestiiii 
Tact,  giving  rise  to  vomiting  and  diarrhcea  gastritis,  gastro-enteriti 
snteritis,  entfinM»litis,  cholera  infantum);  now  in  the  respiratory  trac 
provoking  cough  more  or  less  severe,  or  even  a  well-marked  broi 
;hitis;  now  manifest  itself  in  various  cutaneous  eruptions  (urticari 
wzeraa,  impetigo,  lichen,  prurigo,  herpes);  and  now  accumulate  in  tl 
wrebro-spinol  axis,  manifesting  its  presence  by  slight  spasms  (dysuri 
nuscular  twitchings),  or  discharging  with  terrific  force  iu  some  of  thoi 
wnvulsive  seizures  which  are  the  dread  of  mothers  and  tlie  cause  of  mnc 
inxiety  to  physicians. 

The  raeclianical  causation  of  diarrhcea  and  bronchitis,  insisted  upo 
»rticularly  by  Vogel,  has  already  been  alluded  to.  While  this  may  I 
»ne  element,  most  certainly  the  nervous  factor  is  too  imjiortant  to  1 
lisregarded.  Bronchitis,  not  attributable  to  ordinary  ex]>osure,  oocui 
»incidently  with  teething  even  in  children  who  have  been  protectc 
[gainst  wetting  of  the  chest ;  and  tiie  fact  that  more  purely  nervous  pin 
lonicna,  and  csj)ecially  the  dreaded  brain  symptoms,  are  usually  absent  i 
ihildren  who  have  an  excessive  flow  of  saliva,  and  particularly  if  thei 
)e  also  a  moderate  diarrhcea,  would  conduce  to  the  belief  that  nervoi 
rritation,  dischai^iug  itself  iu  this  manner,  does  not  accumulate  iu  tl 
«utres. 

Doubts  have  been  expressed  whether  dentition  can  give  rise  to  convu 
lions  in  perfectly  healthy  childi-cn,  although  its  rflie  as  an  exciting  can 
n  predisposed  subjects  is  admitted  (Hillier).  That  dentition  alone,  in  tl 
ibsonce  of  any  other  predisiHJsing  or  exciting  influence,  will  provoke  at 
if  the  disorders  with  which  it  is  associated  may  be  doubted  in  vie 
if  the  fact  already  cited,  that  iii  some  iufants  there  are  no  untowai 
iccurrences.  But  there  seems  to  bo  no  valid  reason  for  separating  tl 
hstiirbanccs  purely  in  the  domain  of  the  nervous  system  from  the  oth 
Kitholc^ioal  processes  originatetl  or  aggravated  by  morbid  deotitio 
!)o»btless  predisposition  often  determines  the  direction  and  severity  i 
he  reflected  phenomena ;  and  in  the  same  manner  reflected  irritation  m: 
>ring  an  organ  within  the  influence  of  the  ordinary  disease-producii 
ause. 

The  convulsive  phenomena  associated  with  dentition  may  take  the  for 
if  general  eclampsia  or  sjMisms  of  particular  groups  of  muscles.  The 
atter  are  very  common — according  to  Vogel,  universal — and  vary 
nieiisity  from  that  slight  contraction  of  the  facial  muscles  which  sen 
lie  mother  into  raptures  of  delight  over  the  heavenly  smile  of  her  slee 
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diseases  of  the  eye,  oftlie  ear,  of  the  skio,  chorea,  ^ilepsy,  etc,  have : 
been  noted  as  aocorapanying,  if  not  occasioned  by,  the  second  dentitio 
Ashburner*  records,  among  other  similar  instances,  that  of  a  lad  twel 
yeara  old  who  presented  a  marked  case  of  chorea,  and  after  three  montl 
continuance  of  the  twitchings  fell  into  a  violent  epileptic  fit,  from  dii 
culty  in  the  eruption  of  the  second  pair  of  permanent  molars  of  the  upp 
jaw,  Tlie  use  of  the  gum  kncet  relieved  the  convnlsion,  and  there  « 
no  return  of  the  chorea. 

Quite  frequently,  the  eruption  of  the  inferior  dentea  sapicntiie  occasio 
great  and  protracted  sufFering,  especially  when  they  appear  very  close 
or  partially  under  the  coronoid  processes.  Considerable  irritation 
oocnsioned,  in  which  the  gums  and  adjacent  tissues  participate.  InBai 
motion  may  result  and  extend  to  the  fauces ;  mastication  becomes  impi 
sible ;  severe  odynphagia  is  excited.  Suppuration  may  ensue,  and  th 
the  pus  burrows  in  various  directions,  finding  exit  at  points  more  or  h 
remote,  interuai  or  external.  Among  the  consequences  of  the  eruption 
a  wisdom  tooth  into  a  crowded  urch,  White'  cites  fistulae,  necrosis,  ex( 
tosis,  ulceration  and  sloughing  of  the  soft  tissues,  cystic  and  other  tumo 
ankylosis  of  the  jaw,  amaurosis,  otalgia,  otorrhcea,  deafness,  facial  pan 
ysis,  hemicrania,  oesophagismus,  tonsdhtis,  erysipelas,  aphonia,  byster 
neuralgia,  chorea,  epilepsy,  tetanus,  death. 

Diagnosis. — The  age  of  the  child  and  the  appearances  already  describ 
will  afford  a  basis  for  diagnosis  so  far  as  the  local  mauifestations  in  t 
mouth  are  concerned.  The  diaguosis  of  local  disorders  at  a  distance, 
of  systemic  disturbances  of  whatever  character,  can  be  made  out  only 
careful  consideration  of  all  the  attending  circumstances;  and  it  is  alwa 
to  be  borne  in  mind  that  while  the  process  of  dentition  is  to  be  recoguiz 
as  one  of  the  causative  factors,  grave  injustice  might  be  done  the  lit 
patient,  and  its  life  perhaps  endaugcreil,  by  fiilure  to  recognize  the  pn 
ence  of  other  and  perhaps  more  potent  morbid  influences. 

In  cases  of  chorea  or  epilepsy,  of  eye  or  ear  troubles,  or  of  any  morl 
condition  not  otherwise  accounted  for,  occurring  during  the  period  of  t 
second  dentition,  es{)ecially  at  the  sixth,  twelfth,  and  seventeenth  yea 
or  until  the  wisdom  teeth  are  fully  erupted,  it  is  well  to  inspect  the  moi 
and  to  tliiiik  of  dentition  as  the  possible  cause. 

Prognosis. — The  prognosis  will  dejiend  upon  the  character  and  grav 
of  the  associated  symptoms,  the  presence  or  absence  of  diathesis,  and  1 
etiological  importance  attached  to  dentition.  It  is  impossible  to  lay  do' 
a  general  law. 

Tbeatuent. — The  treatment  of  the  dcutcropathic  or  associated  d 
orders  is  to  be  condui^ted  on  the  general  principles  applicable  to  those  d 
eases;  for  a  consideration  of  which  tlie  reader  is  referretl  to  the  appropri 
articles  of  this  work.  We  have  here  to  consider  general  jirophylaxis  a 
local  measures.  The  projwr  management  of  the  child  during  the  j»eri 
of  the  first  dentition  is  a  matter  of  great  importance,  and  may  avert  se 
ous  complications.  The  child  sliould  be  as  much  as  possible  iu  the  o| 
air  whenever  the  weather  is  favorable.  The  head  may  be  daily  spon;: 
with  cold  water,  and  caps  and  warm  headnxiverings  of  all  kinds  slioi 

'  On  Dtntition  and  tnme  Coinddent  DimrJert,  London,  1834,  cited  by  Tanner. 
'  "  Palliologic&l  Dentition,"  exlrnct  from  annual  nipplenient  to  Ihe  Obmlrl.  Jom. 
Great  Britain  and  IreUind,  April,  1678. 
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the  gum.  It  will  not  do  merely  to  score  the  gmns,  but  cuts  should  b 
made  deep  enough  to  reach  the  preseutiue  surface  and  extend  even  beyou' 
its  boundikries.  The  developing  enamel  cannot  be  iiijured  unless  undu 
force  be  exerted.  The  best  instrument  to  employ  \a  a  curved  doubit 
edged  bistoury,  so  wrapped  as  to  prevent  injury  to  tongue,  cheek,  or  lipi 
The  child  should  be  firmly  held  by  another  person,  and  in  such  a  poeitio 
that  the  ]>arts  may  be  well  illuminated.  The  jaws  can  be  separated  by  th 
operator's  left  hand,  and  the  fingers  so  disposed  as  to  protect  toe  tongue  an 
lips.  Sometimes  the  insertion  of  a  small  cork  between  the  jaws  wilt  be  o 
advantage.  The  cuts  should  be  made  with  special  reference  to  the  form  o 
the  presentiug  tooth.  James  W.  White '  recommends  for  the  incisors  an 
cuspids  a  division  of  the  gum  in  the  line  of  the  arch ;  for  the  molars 
crucial  incision,  thus  X,  the  centre  of  the  crown  as  near  as  can  be  detei 
mtoed  indicating  the  point  of  decussation.  A  cuspid  partially  enipte 
B",  IB  needs  severance  of  the  fibrous  ring  oq  th 
FiQ.  17.  FiQ.  18.        anterior  and  posterior  as  well  as  on  di 

lateral  surfaces  (Fig.  17).     All  the  cu[ 
:  of  a  molar  may  have  erupted,  and  y( 
strong  fibrous  bands  maintain  a  decide 
resistance.     In  this  case  White  thinks  th: 
all  the  boundaries  of  the  tooth  should  I 
traced  by  the  lancet  and  all  such  band 
'  completely  severed,  or  else  a  crucial  inci; 
ion,  as  in  the  figure  (Fig.  18),  should  b 
made  so  as  to  ensure  perfect  release  from  pressure.     The  only  contra 
indication  to  the  use  of  the  lancet,  except  in  ulcerative  odontitis,  as  befor 
mentioned,  is  the  existence  of  a  hemorrhajpc  diathesis. 
■Op.cti. 


)ISEASES  OF  THE  TONSILS. 

By  J.  SOUS  COHEN,  BID. 


Tonsillitis. 


. — An  aciite  inflammatiou  of  the  toosil  or  tonsils;  or  infiam- 
ansil  OF  tODsils,  with  inflamiuatioD  of  the  peritonsillar  con- 
nd  of  the  palatine  folds. 

—When  the  inflammatory  process  is  confined  to  the  mucous 
iisease  is  erythematous,  superficial,  or  catarrhal  tonsillitia ; 
:3  the  lacuDse  it  constitutes  lacunal  or  follicular  tonsillitb ; 
'es  the  gland  as  a  whole  it  constitutes  parenchymatous, 
ir  suppurative  tonsillitis.  The  two  latter  varieties  may 
jination.  When  the  superficial  inflammatory  process  is  a 
jventually  sheathing  the  surface  of  the  organ  in  whole  or 
membranous  envelope,  it  constitutes  herpetic  or  memhran- 

TJiis  variety  may  complicate  superficial  tonsillitis.  When 
in  of  the  tonsil,  usually  superficial,  Is  due  to  tiie  presence 
lie  growth,  it  is  a  mycotic  or  parasitic  tonsillitis,  benign 
diphtheria),  as  may  be.     When  the  inflammation  of  the 

rheumatism,  it  is  rheumatic  or  constitutional  tonsillitis. 
—Inflammation  of  the  tonsils,  Amygdalitis,  Quinsy,  An- 

Angina  phlcgmonosa,  Phlegmonous  sore  throat,  Cynanche 
tcuital  tonsillitis  is  more  generally  known  as  foUiculous 
ullitis  follicularis).  Common  membranous  or  jiseudo- 
)re  throat  (angina  membranasa  communis)  is  used  as  a 
lerpetic  or  membranous  tonsillitis  (tonsillitis  herpetica  seu 

Mycosis  tonsillaris  is  a  synonym  for  mvcotic  tonsillitis 
otica  beuigna  or  tonsillitis  parasitica).  The  tonsillitis  of 
>mctinies  termed  tonsillitis  diphtheritica,  tonsillitis  mycotica 
of  rheumatism,  tonsillitis  rheumatica,  angina  rheumatica, 

throat. 
Tonsillitis  was  described  by  Hippocrates.  Of  recent 
ges,  Culk'n,  Louis  for  researches  on  the  eilects  of  blood- 
lu  the  sj)ecific  value  of  guaiacum  ;  Veli>enu  as  to  the  use 
lura  and  nitrate  of  silver;  Bourgeoise  on  the  use  of  tartar 
;ault  on  paralytic  sequclee;  Hcriug  ou  niycosis;  and  the 
;  various  encyclopiedias  and  dictionaries, — may  be  men- 
'  among  the  numerous  observers  whoso  contributions  have 

value.     The  biblit^raphical  references  apjiended  to  the 
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compilations  last  cited  will  guide  the  studeut  in  gaining  access  to  th 
more  important  special  observations  of  anomaloutj  caaes. 

Etioixxjy. — ^Predisposing  and  Exciting  Causes, — Tonsillitis  may  fc 
idiopathic,  deuterupatliic  or  gyraptomatic,  or  tranniatic 

The  predisposing  cause  of  idiojiathic  tonsillitis  is  usually  diathetic,  an 
is  associated  with  congenital  or  inherited  vulnerability  of  the  organ.  0 
diathetic  causes,  scrofula  is  undoubtedly  the  most  provocative,  but  eve 
rheumatism  and  gout  are  likewLte  so  considered,  thoug.i  ia  a  far  moi 
limited  d^rce.  Acute  articular  rheumatism  is,  in  fact,  sometimes  nn 
ceded  by  rather  a  sharp  attack  of  tonsillitis  (rheumatic  tonsillitis),  whic 
subsides  spontaneously  in  a  very  few  days,  sometimes  within  one  da; 
sometimes  suddenly  and  synchronously  with  the  onset  of  the  ordinal 
manifestations  of  rhcumatbm,  though  the  latter  are  often  slight  an 
transient,  as  if  the  force  of  the  attack  had  been  spent  on  the  tonsil 
Tonsillitis,  non-specific  in  character,  is  apt  to  be  prevalent  during  ep 
demies  of  scarlatina,  diphtheria,  rubeola,  and  variola.  Membranous  toi 
gillitis  is  common  before  and  after  epidemics  of  diphtheria.  Epidemi< 
of  tonsillitis  have  been  recorded,  but  in  the  face  of  their  extreme  rarii 
it  becomes  questionable  whether  they  were  not  extensive  examples  of  tl 
proclivity  just  alluded  to. 

Tonsillitis  ia  more  frcauent  in  individuals  with  clironically  diseast 
tonsils  than  in  individuals  in  whom  these  glands  are  healthy.  Su( 
individuals,  too,  are  more  liable  to  recurrences ;  and  such  recurrent 
often  follow  veiy  slight  provocations. 

Idiopathic  tonsillitis  is  rare  in  infancy.  At  the  period  of  eruption  i 
tlie  permanent  teeth  it  is  much  more  liable  to  occur  tlian  belore  th 
period,  and  the  liability  increases  progressively  until  the  second  dentiti< 
has  been  completed.  It  is  most  frequent  during  the  decenninm  imm 
diately  foilowmg  puberty — that  is  to  say,  in  adolescents  and  young  adu! 
—or  from  the  fifteenth  to  the  twenty-fifth  year.  The  disposition  or  pi 
disposition  to  renewed  attacks  continues  marked  during  the  deceunni 
immediately  encoeeding ;  afler  which  attacks  are  more  and  more  infi 

rut.  Certain  anatomical  changes  occurring  in  the  tonsils,  as  the  n 
ut  the  fortieth  year,  may  diminish  their  proclivity  to  inflammatic 
Nevertheless,  the  disease  occasionally  occurs  in  advanwd  age.' 

Deotcropathic  tonsillitis  b  auite  frequent  in  infancy,  being  excited 
the  infection  of  scarlet  fever,  uiphtheriu,  measles,  and  6mall-)iox,  as  d 
cussed  under  these  headings  respectively.  Under  similar  circumstam 
it  occurs  in  the  adolescent  and  the  adult  likewise.  It  is  also  produced 
careinonia  and  sarcoma  of  the  tonsil. 

Rheumatic  tonsillitis,  a  deuteropathic  variety,  is  most  prevalent  duri 
atmospheric  changes, 

Heq>etic  tonsillitis,  often  a  deuteroirathic  variety,  seems  sometimes 
nervous  origin  exclusively.  It  is  sometimes  traceable  to  defective  dra 
age.  It  is  sometimes  prevalent  during  epidemics  of  diphtheria,  when 
membranous  character  renders  it  extremely  liable  to  be  mistaken  for  i 
tonsillitis  of  diphtheria. 

Traumatic  tonsillitis  occurs  occasionally.  The  causes  are — in.spimt 
of  irritant  gases,  the  deglutition  of  chemically  acrid  substances,  the  ao 
n  Octogenarian,"  Mfd.  A'eir»,  P 
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Icareniis  concretions  in  the  crypts  or  in  the  lacunie,  direct 
;uQshot  and  other  wounds,  the  iin|»actioii  of  6sli-bones, 
toothpicks,  cherrj'-stoDcs,  and  other  foreign  bodies,  and 

sillitis  is  due  to  the  development  of  a  cryptogam  npon 
ly  already  in  a  state  of  catarrhal  inflammation  in  iiidi- 
:«lth  impaired  by  previous  disease  or  unfavorable  hygienic 

oiflOY.  Course,  Duration,  Terminations,  Compi,t- 

9equel«. — The  onset  of  tonsillitis,  sometimes  preceded 
id  general  malaise,  is  ofien  accompanied  by  a  chill,  pyrexia 
D  twenty-four  hours.  The  temperature  may  reach  lOS"  F., 
ximum,  as  a  rule,  about  the  third  day.     It  is  rarely  below 

pulse  is  accelerated  to  120  beats  per  minute.  Simultan- 
s  constitutional  symptoms  local  distress  is  usually  maoi- 
ler  set  of  disturbances  may  precede  the  other  by  several 
1  entire  dav.  Heat  and  soreness  of  the  throat  are  early 
gradually  increasing  in  severity  to  actual  pain.  The  pain 
itense,  especially  during  dcelutition.  When  the  posterior 
9  put  upon  the  stretch,  additional  pain  is  referred  to  the 
>ld  encloses  the  staphylo-salpingens  muscle,  which  runs 
e  to  the  pharyngeal  orifice  of  the  Eustachian  tube.  This 
,  sometimes  the  principal  cause  of  complaint,  is  often  pre- 
)puration.  Noises  in  the  ears  on  the  one  hand,  and  impair- 
g  on  the  other,  often  attend  extension  of  the  inflammation 
1,  the  enlarged  tonsil  sometimes  pressing  the  posterior  pal- 
ist  the  pharyngeal  orifice  of  the  Eustachian  tube. 
g  the  throat  early  in  the  disease,  one  of  the  tonsils  will  be 
leu  into  an  irregularly  tumid,  much-inflamed  mass,  usually 

color.  Occasionally  both  tonsils  are  involved  simultan- 
i  is  far  less  frequent  than  involvement  of  the  second  tonsil 
r  or  after  subsidence  of  the  process  iu  its  fellow.  In  many 
iflammation  affects  one  tonsil  only. 

latory  process  is  seldom  confined  to  the  tonsil.  All  the 
e  throat,  even  to  the  base  of  the  tongue,  are  often  involved, 

indeed  that  the  anterior  palatine  fold,  distended  over  the 
umefied  gland,  escapes  inflammation.    It  is  this  stretching 

palatine  fold  whicli  occasions  much  of  the  exquisite  pain 
>rominent  a  subjective  symptom  in  severe  cases.     The  soft 

forward  in  the  cavity  of  tne  pharynx,  is  often  inflamed  or 
sted,  and  the  uvula  tumefied,  elongated,  and  oedematous. 
id  upn  the  posterior  part  of  the  tongue  or  hang  imme- 
e  epiglottis  or  upon  it,  and  induce  painful  and  tiresome 
itition  and  expectoration  to  relieve  the  consequent  titil- 
imes  it  adheres   by  viscid  secretion  to  the  side  of  the 

i  tonsil  or  the  tonsil  and  its  coverings  project  far  into  the 
harynx,  often  as  far  as  the  middle  line,  touching  its  fellow 
involved,  so  that  ulceration  sometimes  ensues  at  the  points 
le  posterior  surface  of  the  anterior  palatine  fold  sometimes 
led,  as  it  were,  in  the  tumefaction  of  the  glan<l,  and  remains 
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stretched  over  it  in  a  thin  contioiioiis  layer  without  any  lioe  of  dem 
cation.  The  swolleo  palate  projects  upon  tlie  enlarged  tonsil  like  a  Bh 
from  which  de]>ends  the  uvula,  the  latter  being  olleu  oedematous,  usuf 
anteriorly,  but  sometimes  posteriorly. 

Inflammatioii  of  the  connective  tissue  about  the  lower  jaw,  cspecii 
when  at  or  near  the  articulation,  often  renders  it  difficult  or  even  impi 
ticable  to  open  the  month  sufficiently  to  permit  direct  insjiection  of 
parts ;  but  it  is  rarely  that  sufficient  space  cannot  be  mode  to  allow  [ 
tial  protrusion  of  the  tongue  on  the  one  hand,  and  the  introduction  o 
fore  finger  for  exploratory  purposes  on  the  other,  though  both  of  t> 
acts  are  sometimes  inijKissible.  The  tumefaction  of  the  parts  impairs 
freedom  and  ease  of  deglutition,  wliich  may  become  so  painful  as  to  [ 
vent  the  swallowing  of  the  saliva,  which  then  may  dribble  from 
mouth. 

The  pain  experienced  in  swallomng  is  often  manifested  by  convub 
action  of  the  muscles  of  dc^hitition  and  of  the  muscles  of  the  face.  *] 
swollen  tonsils  prevent  the  soft  palate  from  being  applied  to  the  surl 
of  the  pharynx,  as  usual  in  deglutition ;  and  as  tne  upper  or  retro-ni 
portion  of  the  pharynx  thus  fails  to  be  shut  off  from  the  lower  oesop 
geal  portion,  liquids  are  often  forced  up  into  the  uasai  passages  posterioi 
and  are  regui^itated  through  the  nostrils,  thus  rendering  it  impractical 
for  the  time,  to  slake  thirst  or  to  swallow  liquid  nourishment. 

At  first  sensations  of  dryness  and  pastiness  in  the  throat  are  complaii 
of,  but  in  a  few  hours  these  symptoms  become  relieved  by  a  more  copi 
secretion  of  mucus  or  mucus  and  saliva.  This  secretion  soon  becoi 
viscid,  and  so  adherent  to  the  parts  as  to  be  detached  only  with  difBcu 
thus  causing  harassing  efforts  for  its  dislodgment  by  hawking  and  ex( 
toration,  or  equally  distressing  efforts  to  swallow  it.  Should  the  infli 
matory  process  extend  to  the  salivary  glands,  as  is  not  infrequently 
case,  secondary  ptyalisra  often  results,  witli  increased  distress  from  t 
source,  and  the  patient  lies  or  sits  with  his  head  inclined  upon  tlie  disea 
or  most  diseased  side  to  favor  the  uninterrupted  flow  of  sali\'a  from 
mouth. 

Extension  of  the  inflammatory  process  to  the  submaxillary  glands, 
to  the  parotid,  or  to  the  connective  tissue  surrounding  them,  is  indica 
by  tume&ctioQ  externally,  which  is  often  cxqiiisitiveiy  sensitive 
pressure. 

The  timbre  or  quality  of  the  voice  is  often  impaired  in  a  pecnl 
manner  by  the  tumefaction  of  the  throat  and  the  immobility  of  the  ; 
palate.  The  voice  is  thick,  tliroaty,  or  guttural,  having  a  characteri; 
harsh,  rasping  aspiration  in  enunciation,  while  articulation  is  mi 
impeded  by  impairment  in  the  movements  of  the  jaw,  palate,  tongue,  i 
lips.  At  times  it  is  also  painful.  Speech  is  sometimes  indistinguisha 
or  impossible,  and  the  voice  may  even  become  suppressed,  so  that  sij 
and  ^vriting  remain  the  sole  means  of  communication. 

Impairment  of  respiration,  at  least  to  any  considerable  d^ree,  does 
occur,  unless  both  tonsils  are  involved  and  swollen  to  an  intense  degre< 
conditions  under  which  dyspncea  may  become  pronounced,  severe,  t 
even  ui^nt,  and  suffocation  become  imminent.  Painful  respiration 
not  uncommon  in  rheumatic  tonsillitis. 

The  fever  is  stlicnic  in  type.     There  are  often  severe  aching  jiaias 
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ited  with  iDftnmaiatioti  of  the  tissues  surrounding  the  tonsil  ai 
ciontiguous  to  it,  even  in  tho  mildest  and  most  frequent  mnnifesl 
of  the  affection.  Thus,  inflammation  of  the  palate  (staphjllit 
vula,  and  even  of  the  pharynx  (pluirj'ngitis),  are  auatomical 
ed  with  tonsillitis  in  anvina  or  sore  tliroat. 
!  mildest  form  of  the  malady  is  a  catarrhal  inflammation  of  t 
IS  membrane  coveriug  the  gland,  and  does  not  extend  aloav  t 
a  which  dip  inward  from  tlie  surface  and  divaricate  toward  t 
ir  of  tlic  organ.  It  is  termed  catarrhal  tonsillitis,  aud,  as  has  be 
ited,  is  almost  always  associated  witli  catarrhal  sore  throat.  It 
itod  to  hyperemia,  with  passive  engorgement  of  the  vessels,  fi 
J  retrocession  of  blood  from  the  cutaneous  sur&ce  after  und 
ire  to  oold  and  moisture.  A  severer  form  of  the  malady  invoH 
^uuB  in  addition — several  or  all  of  them.  This  should  be  temi 
ir  tonsillitis,  as  suggested  by  Wagner.,  Primarily,  at  least,  it  d< 
ivolve  the  follicles  of  the  tonsils  which  open  into  the  lacmue,  a 
reforc  incorrectly  denominated  follicular  tonsillitis,  although  it 
^nerally  so  described.  The  locuneB  are  involutions  of  the  muco 
rane,  and  in  health  furnish  a  slightly  turbid  mucoid  secretion  wlii 

to  lubricate  the  parts  and,  as  is  generally  believed,  to  faciliti 
ition.  Wlieu  the  lacunce  are  inflamed  these  products  become  pc 
them  to  a  certain  extent,  accumulate,  and  project  in  part  at  tni 
J  in  turbid  creamy  or  cunly  masses,  plastered  over  the  parts  wh 
I  consistence,  or  tightly  imbedded  when  thick  or  desiccated.  Th< 
I  are  usually  white,  but  sometimes,  owing  to  various  admixtnr 
re  more  or  less  yellowish  or  gray  or  brown.  They  consist  of  e] 
n  chiefly,  with  more  or  less  pus  and  accumulation  of  cells  simil 
se  of  which   the  folHclas  are  comiM>sed — whether  from  follic 

have  become  distended  by  proliferation  of  their  constituents,  a 
hen  burst,  is  uot  known.  This  epithelium  has  oAcu  undcign 
legeneration  iu  part.  Cholesterin  is  an  occasional  constituent,  a 
lS  of  micrococci  and  bacteria  abound  when  the  masses  are  i 
,  especially  if  the  inflammation  is  occurring  in  a  tonsil  long  t 
f  chronic  disease  of  the  lacunie. 

:  tonsil  itself  is  moderately  swollen  and  its  mncous  membra 
emic  If  the  itarenchvnia  of  the  tonsil  be  involved  likewise, 
)ccur3,  the  swelling  will  be  much  greater,  so  that  the  gland  w 
:  a  considerable  distance  l)eyond  the  maigius  of  the  palatine  fob 

a  hypertrophied  tonsil  is  the  scut  of  the  inflammation  the  tun 
I  will  be  much  greater  than  when  the  inflamed  tonsil   has  be 

te  inflammation  of  the  palatine  folds  often  coexists,  especially 
terior  fold.  The  soft  palate  may  also  be  engaged  in  trie  morl 
i,  which  may  involve  the  uvula  likewise.  Pharyngitis  is  on  oot 
accompaniment,  and  stomatitis  quite  a  rare  one. 
Linar  tonsillitis  sometimes  subsides  by  spontaneous  evacuation 
nt-up  cooteuts  of  secretion  and  desquamation,  the  parts  retunii 
r  normal  condition.  More  frequently  a  desiccation  of  some  of  thi 
Aa  ensues,  with  permanent  chronic  inflammation.  Decompositi 
ften  takes  place,  fouling  the  breath  by  the  escape  of  the  gases.  Bui 
1  has  been  reo^izetf  as  one  of  the  mo«t  prominent  of  these  fei 
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ica  of  wliich  these  glands  are  in  more  direct  anatomical  connection.  Tt 
lonsil  is  at  a  considerable  distance  from  the  inflamed  glands,  and  cann( 
l)e  felt  from  the  exterior  except  under  unusual  circumstances. 

Herpetic  tonsillitis  is  a  rare  form  of  inflammation  of  the  tonsil,  < 
rather  of  its  investing  mucous  membrane,  characteriKed  by  the  eniptio 
jf  herpetic  vesicles  on  its  surface.  The  vesicles  soon  undergo  ruptar 
lad  the  resulting  ulcers  coalesce  and  become  covered  with  a  flbrinoi 
exudation.  The  disease  is  usually  associatetl  with  similar  vesicles  upo 
the  palatine  folds  and  upon  the  soft  palate,  aud  exceptionally  with  ve 
ides  on  the  pharynx.  (See  Herpetic  Pharyngitis.)  It  is  by  some  foi 
tuitous  circumstance  only  that  it  is  observed  in  the  vesicular  stage.  ] 
is  confined  to  one  side  of  the  throat  in  most  instances,  but  may  be  bib 
iral  also. 

Mycosis  tonsillaris  has  been  described  by  a  fevp  observers.  B.  Fraenke 
ias  recorded  three  cases,  E.  Fraonkel'  one,  and  Bayer*  two.  In  th» 
sises  the  disease  was  not  confined  to  the  tonsils,  but  implicated  the  calc 
form  papillffi  of  the  tongue  also,  and  one  of  Bayer's  cases  some  pharyi 
^1  follicles  in  addition.  E,  Fraenkel's  case  was  in  a  male,  and  oceupie 
jut  the  right  tonsil  and  base  of  tongue.  The  white  mas-ses  in  this  ca; 
urere  formed  of  spores  and  filaments  (Bacillus  fasciculatus,  Sadebeck 
ivhich  are  described  as  penetrating  some  millimeters  into  the  gland-ti.ssu 
These  masses  were  tenacious,  and  were  reproduced  rapidly  after  remova 
En  Bayer's  cases,  both  females,  the  same  microphyte  was  recoRnized.  I 
I  female  patient  observed  at  the  Philadelphia  Polyclinic'  this  affectio 
Ibliowed  rheumatic  tonsillitis,  diphtheria  being  prevalent  near  her  res 
lence,  which  was  in  a  very  uusalubrious  locality.  The  deposit,  confine 
:o  the  left  tonsil,  was  so  firmly  adherent  to  the  mucous  membrane  thi 
;he  implicated  pnrtion  had  to  l>e  torn  away  to  get  rid  of  the  growtl 
ffhieh  was  twice  reproduced.  The  fungus  was  in  its  mycelial  state, 
ew  spores  and  conidiferous  filaments  being  recognized  microscopical  I; 

Quite  recently,  and  since  the  above  was  written,  the  results  of  a 
elaborate  study  of  this  affection  by  Theodor  Hering  of  Warsaw  hai, 
jeen  published  in  a  paper  entitled  "  Pha rynx mycosis  leptothrici a,"  °  rea 
wfore  the  Society  of  German  Natnralists  and  Physicians.  The  auth( 
collates  fourteen  cases,  six  of  which  were  observed  by  himself.  H 
claims  that  the  microphyte  is  simply  the  Leptothrix  buccalis. 

The  local  subjective  symptoms  as  collated  by  Hering  vary  from  tli 
nerest  sense  of  discomfort  in  chronic  cases  to  intense  pain,  difBcuIty  i 

rtch  and  in  deglutition,' and  N-arious  grades  of  cougli  in  acute  one 
some  cases  they  are  altogether  wanting.  Constitutional  disturban* 
nay  be  entirely  absent  or  may  be  presented  in  various  febrile  or  sul 
ebrile  manifestations. 

Diagnosis. — The  history  of  the  attack,  the  appearances  described,  an 
he  symptoms  narrated  should  ordinarily  suffice  for  a  correct  diaguosi 
itill,  mistakes  do  occur.  An  unsuspected  tumor  of  the  tonsil  ol)ser\'e 
or  the  first  time  during  an  ordinary  .sore  throat  might  be  taken  for  a 
nflamed  tonsil,  but  the  progress  of  the  case  would  soon  lead  to  its  due  re< 

'  BeHin.  Win.  Woeh.,  1873,  S.  94 ;  ibid.,  1880,  No.  IB. 

■  ZtitKhfifi  /Or  klin.  Med.,  iv.,  18S2. 

■  Rtv.  m«7Ui.  rfe  Laryngolmjir.  etc.,  Nov.,  1882,  p.  329. 

*  8.  Solii-Cohen,  The  Ptilndinie,  Mu«h,  1SS4,  p.  13a 

*  ZeitKhrift  /Or  kl'niiclu  Medicin,  Bd.  vii.  H.  4,  1884. 
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keep  the  patient  protected  from  exposnre  to  abrupt  changes  of  tempe 
ture.  The  course  of  the  ftSectiou  both  in  mild  cases  and  in  severe  oi 
may  oft«u  be  materially  shortened  by  prompt  resort  to  the  use  of  gu 
acum,  both  interDally  and  topically.  A  gargle  containing  an  ounce  et 
of  ammoniated  tincture  of  guaiacum  and  compound  tincture  of  cinch( 
to  the  pint,  with  the  additiou  of  three  ounces  of  clarified  honey,  i 
saturated  with  potassium  chlorate  (twenty  grains  to  the  ounce),  may 
used,  a  drachm  at  a  time,  everj'  two  hours,  hour,  or  half  hour,  ac(x>rd 
to  the  urgency  of  the  symptoms,  and  may  likewise  be  administered  int 
nally  in  drachm  doses  for  an  adult  every  two  or  more  hours.  The  be 
ficial  effects  will  often  be  manifested  within  less  than  twelve  hours.  I 
lets  of  ice  held  io  the  mouth  from  time  to  time  often  relieve  pain  i 
repress  inflammation.  Sodium  bicarbonate  locally,  in  powder,  afifo 
great  relief  in  some  instances.  In  the  presence  of  marked  pyre 
tincture  of  aconite  may  be  given  in  drop  doses  every  hour  until 
impression  has  been  made  upon  the  heart,  when  its  continuance 
intervals  of  four  or  more  hours  will  be  a  matter  for  consideration. 

Guaiacum  and  aconite  may  be  given  with  equal  benefit  in  any  fo 
preferred  by  the  prescriber.  At  tne  same  time  saline  laxatives  may 
required  from  time  to  time.     Kegulation  of  the  diet  is  often  necessary 

When  the  tonsils  are  very  much  swollen,  gargling  of  all  kinds  becoc 
too  pmnful,  and  therefore  sprays  of  sedative  and  emollient  mixtures 
to  be  substituted,  or  steam  from  water  impregnated  with  volatile  si 
stances,  as  benzoin,  paregoric,  hops,  chamomile,  and  sage.  When 
cervical  glands  are  swollen,  continuous  hot  and  moist  applicatii 
externally  afford  great  relief.  If  the  suffering  from  the  infiamed  toi 
be  intense,  scarification  should  be  practised  and  tbe  bleeding  be  enco 
aged  by  warm  water.  Wlien  suppuration  exists,  the  abscess  should 
promptly  evacuated  by  incision  at  the  most  prominent  accessible  poi 

Si>ecJal  symptoms  require  appropriate  management  on  general  pr 
ciples.  The  pain  in  swallowing  can  often  be  diminished  by  pulling 
the  lobe  of  the  ear  at  the  moment  of  d^lutition  (Grewoock).'  In  del 
itated  subjects,  or  during  epidemics  of  diphtheria,  quinia,  iron,  and  si 
porting  measures  are  indicated. 

The  rheumatic  cases  are  best  treated  with  sodium  salicylate,  ten  to 
teen  grains  every  hour  or  two  until  relieved.  Instituted  in  the  format 
stage  above  alluded  to,  this  treatment  frequently  seems  to  be  verita 
abortive,  especially  when  preceded  by  a  full  dose  of  an  alkaline  pur 
tive — say  one  ounce  of  Rochellc  salts.  Oil  of  gaultheria  may  be  u 
in  small  doses  as  an  agreeable  flavor  to  the  mixture,  or  in  doses  of 
to  twenty  minims,  well  diluted,  as  an  adjuvant  to  the  salicylate,  or  e' 
as  a  substitute  for  it.  After  subsidence  of  the  acute  symptoms  cine 
nidine  salicylate  may  be  continued  for  a  few  days  in  appropriate  doses 

Herpetic  tonsillitis  reouires  the  ordinary  treatment  for  erj-themat 
tonsillitis,  with  additional  topical  treatment  by  sprays  of  alkaline  sk 
tions,  such  as  sodium  borate  or  bicarbonate,  five  grains  to  the  ounce 
lime-wafer.  Internally,  small  doses  of  mercuric  chloride  will  be 
service,  the  dose  varying,  according  to  the  age  and  size  of  the  pati< 
from  one-forty -eighth  to  one-sixteenth  of  a  grain  every  two  hours,  u 
the  stomach  snows  signs  of  irritation  therefrom.  In  cases  of  doubt  a 
'  Lanett,  Nov.,  1882,  N.  Y.  reprint,  p.  399. 
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the  larynx  may  become  biwked  by  the  tumefaction  of  the  pharyr 
When  phl^monous  pharyngitis  is  of  traumatic  origin,  there  will 
more  or  le&s  destruction  of  the  mucous  membrane  accordiug  to  t 
nature  of  the  injury,  whether  accidental  or  designed,  whether  due 
burn,  scald,  inhalation  of  hot  air  or  steam,  or  to  deglutition  of  alkalii 
acid,  or  other  corrosive  substances.  In  these  cases  tlie  morbid  process 
rarely  confined  to  the  pharynx,  but  the  larynx,  the  cesophagus,  and  ev 
the  stomach,  are  liable  to  lie  involved.  If  r^ui^itation  of  hot  air  or 
caustic  fluids  takes  place  through  the  nasal  passages,  tlie  injury  will 
course  involve  those  regions. 

Ulcerative  pharyngitis  is  a  low  form  of  inflammation  present  in  s< 
throat,  probably  dependent  upon  septicaemia.  The  tonsils  are  somewl 
congested  aud  swollen,  and  one  or  more  white  superficial  ulcers  form 
their  surface,  or  on  the  palate,  or  on  the  pharynx.  These  ulcers  i 
generally  round  or  oval,  and  vary  greatly  in  size.  When  two  or  m( 
ulcers  exist,  they  exhibit  no  tendency  to  confluence.  Healing  tal 
place  rapidly,  usually  without  leaving  any  traces  of  the  lesion. 

Membranous  pharyngitis,  or  herpes  of  the  pharynx,  is  one  of  the  infi 
quent  phenomena  of  a  not  uncommon  sore  throat,  which  exhibits  at  fi 
a  collection  of  small  vesicles  the  size  of  millet-seeds  or  larger,  isolat 
here  and  there  or  clustered  iu  groups  on  the  palate  and  uvula,  less  fi 
quently  on  the  tonsils.  Herjies  of  the  mouth  and  lips  sometimes  coexis 
These  vesicles  are  surrounded  by  inflammatory  areolse.  Their  conlei 
are  more  or  less  turbid.  In  rare  instances  they  disappear  without  tn 
after  a  day  or  two.  Usually  they  soon  undergo  rupture,  sometimes  witl 
a  few  hours,  so  that  small  ulcers  ai'e  left,  whicli  almost  immediate 
become  covered  with  a  grayish-white  exudation.  A  number  of  patcl 
will  coalesce,  forming  limited  sheets  of  false  membrane  not  unlike  th< 
of  diphtheria.  The  disease  is  usually  confined  to  one  side  of  the  thro 
the  eori-esponiling  submaxillary  or  cervical  glands  being  affected  mod* 
ately  when  at  all  involved.  The  tonsil  is  swollen,  and  the  mucous  mei 
bmne  of  the  palate  and  the  palatine  fuhls  is  congested  aud  often  tumefit 
There  is  an  abnormal  secretion  of  viscid,  ropy,  turbid  mucus.  In  a  fi 
days  the  ulcers  heal  beneath  the  exudation,  which  becomes  disintcgrat 
and  detached,  the  inflammatory  process  subsiding  by  gradual  resolutic 
Sometimes  the  ulcers  cicatrize  without  previous  deposit  of  false  menibrat 
Occasionally  there  are  at  longer  or  shorter  intervals  successive  crops 
vesicles,  which  may  or  may  not  undei^o  ulceration. 

Gangrenous  pharyngitis  may  supervene  U|)on  any  form  of  pharj-ngit 
but  iu  the  majority  of  nistances  its  malignant  character  is  inevitable  frc 
the  outset;  so  that  some  authors  have  even  restricted  the  term  gangre 
ous  to  a  form  of  sore  throat  characterized  by  primitive  gangrene  of  t 
pharyngeal  mucous  ineml)nine  originating  iudependentlv  of  any  otli 
malady.  Whether  an  idiopjitliic  disease,  or  whether  it  follows  sctirlatii 
measles,  small-pox,  dysentery,  or  enteric  fever,  it  is  associated  with  tl 
depraved  condition  of  the  system  denominated  typhoid.  At  times 
occurs  in  tnlierculons  phthisis.  The  initial  manifestations  may  be  simj: 
those  of  intense  inflammation.  The  tongue  is  covered  with  a  da 
creamy,  pultaceous  deposit  consisting  of  broken-down  epithelium,  pi 
cells,  bacteria,  and  molecular  diibris,  while  similar  mas-ses  are  occasional 
seen  upon  other  mucous  surfaces  of  the  moutii  and  throat.     The  toosi 
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larynx  are  livid  and  swollen,  and  sometimes  owlemafous. 
;riod  tlie  tousils,  the  palatine  folds,  and  the  posterior  wall 
Qx  become  covered  with  dark,  ashy-colored  ulcers  with 
es.  Sometimes  these  spots  are  black  from  the  first,  and 
'  elevated.  These  soon  slough  out  with  more  or  less  of  the 
saues,  and  the  ulcers  left  are  covered  with  sanious,  ichorous, 
In  some  instances  a  delicate  pseudo-membrane  has  been 
€d  of  the  ul(«r  after  death  (Mackenzie).  The  destructive 
i  extends — sometimes  to  the  oesophagus  in  one  dinHJtioo  or 
'.a  the  other.  The  larynx  is  less  frequently  implicated ; 
tacked,  ccdema  is  liable  to  occur.  Occasionally  the  process 
le  tonsil,  and  there  is  no  pharyngitis  at  all.  Erasion  of 
ela  may  give  rise  to  fatal  hemorrhage.  In  those  instances 
ugrene  is  circumscribed  there  are  found,  post-mortem, 
or  circular  patches  from  onc-tweutieth  to  one-half  an  inch 
aryiug  in  color  from  dark  gray  to  absolute  black.  The 
brownish  color  and  are  per[»eudicular.  The  bundles  of 
are  laid  bare  by  destruction  of  the  mucous  membrane  and 
inective  tissue,  but  as  a  rule  escape  implication  of  their 
milar  patches  have  been  noted  in  the  epiglottis  and  the 
the  laryux  as  well  as  in  the  mouth  and  pnarynx — in  some 
in  the  trachea,  the  luugs,  the  oesophagus,  the  stomach,  and 

13  pharyngitis  ia  usually  an  extension  of  erysipelas  from 
gument,  which  may  take  place  by  the  lips  and  mucous 
he  mouth,  by  the  nasal  ioeste,  by  the  Eustachian  tube  from 
and  external  ear,  or  by  the  nasal  fossee  from  the  eonjunc- 
Is  through  the  lachrymal  duct.  When  the  disease  b^ina 
ax  the  order  of  communication  may  be  reversed.  The 
irocesses  arc  the  same  as  in  cutaneous  erj'sipelas.  The 
rane  of  the  pharynx  will  be  diH'nsely  red  or  purplish  and 
imes  little  bullse  are  formed  and  become  ruptured,  leaving 
tened  whitish-yellow  tissue,  which  is  sometimes  torn  from 
sneath  by  the  act  of  coughing  or  of  deglutition.  The 
allow  is  not  due  to  swelling  of  the  tissues,  but  to  actual 
muscles,  probably  from  interstitial  infiltration,  but  perhaps 
ion  of  their  substance.  The  cen'ieal  and  submaxillary 
ly  involved.  Erysipelatous  pharyngitis  usually  terminates 
desquamation  of  the  greater  part  of  the  epithelium  of  the 
■aue  often  taking  place ;  but  it  may  be  followed  by  abscess 
e.     Extension  may  take  place  to  the  larynx,  and  oedema 

ous  pharyngitis  accompanies  some  cases  of  cutaneous 
The  pharyngitis  of  smnll-pox  is  occasioned  by  an 
the  mucous  membrane  similar  to  that  which  appears  on 
:en  in  advance  of  the  cutaneous  eruption  it  occupies  the 
cheeks,  the  palate,  uvula,  and  pharynx ;  sometimes  the 
MaturatioD  occurs  more  rapidly  tlrnn  upon  the  skin,  and 
or  less  punilent  infiltration  of  the  submucous  connective 
ution  of  the  larynx  or  trachea  may  ensue  so  severe  in 
>  cause  fatal  termination  by  the  local  lesion. 
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lu  measles  an  eruption  similar  to  the  cutaneous  mauifestation  ooeupte! 
the  air-tract  from  nostril  to  bronchi  rather  than  the  food-passages.  Tin 
Eustachiioi  tubes  may  be  iiivolvcd,  aud  the  iuflamraatiua  is  Bometime! 
propagated  along  the  lachrymal  duct.  The  thn>at  may  be  affected  i 
day  or  two  before  the  external  integument.  Small  red  points  the  size  ol 
a  millet-seed  or  larger  appear  on  the  palate,  the  tonsils,  the  posterior  paia 
tine  folds,  and  the  wall  ot  the  pharynx.  These  disappear  in  a  few  days 
though  sometimes  in  bad  cases  fibrinous  exudation  may  accumulate 
In  otlier  instances  abscess  or  ulceration  takes  place,  chietly  in  the  larvns 

The  pharyngitis  of  scarlatina  develops  a  day  or  two  prior  to  the  cuta 
neons  eruption,  the  mucous  membrane  of  the  palate,  tonsils,  and  pharvn; 
being  deeply  congested,  uniformly  or  in  patches,  with  slight  papnlou 
elevations  here  and  there.  In  tlie  course  of  a  day  or  two  an  ojKitesccD 
or  milky  deposit, , consisting  chiefly  of  detached  epithelium  and  visci< 
mucus,  is  observed  on  the  swollen  palate  and  tonsus.  In  the  anginos 
variety  the  hue  of  the  inflamed  Btructurcs  is  more  dusky.     There  is  : 

rudo- membranous  deposit  of  a  dirty-white,  ash,  or  even  yellow  color 
is  not  limited  to  the  tonsils,  but  accumulates  rather  on  the  palate 
palatine  folds,  aud  posterior  wail  of  the  pharynx.  The  mucous  mem 
braue  beneath  the  patches  is  ofteu  ulcerated,  aud  sometimes  gangrenous 
There  is  much  greater  tumefaction  of  all  the  parts  than  in  simple  scar 
latina,  the  enlai^ement  of  the  cervical  and  submaxillary  glands  and  th 
infiltration  of  contiguous  connective  tissue  being  so  great  in  some  instance 
as  to  prevent  the  mouth  from  being  opened.  A  viscid  aud  turbid  secre 
tion  accumulates  in  the  mouth.  The  nasal  secretions  sometimes  dcsiccat 
into  firm  crusts.  Suppuratiou  may  occur.  Sometimes  otitis  media  result 
from  extension  along  the  Eustachian  tube,  and  sometimes  suppuratioi 
of  the  memhrana  tympani,  suppurative  external  otitis,  or  disease  of  th 
internal  ear  with  extension  to  the  cerebrum.  In  malignant  cases  al 
the  processes  are  aggravated.  Ulceration  or  gangrene  soou  ensues,  th 
pseudo-membranous  deposit  being  dark,  almost  black,  from  extravasato 
blood.  CEdema  of  the  uvula  and  sotl  palate  is  liable  to  occur,  and  if  th 
larynx  be  involved  there  may  be  <edema  of  the  epiglottis  and  ary-epi 
glottic  folds. 

Symptomatology. — Simple  pharyngitis  very  often  gives  rise  to  bu 
little  discomfort.  There  is  usually  more  or  less  heat  aud  dryness  in  th 
parts,  esiiecially  at  first.  There  is  sonic  dysphagia,  principally  from  pai 
m  swallowing,  but  in  part  from  actual  dehilitv  in  the  muscles  of  deglu 
tition.  Hoarseness  is  not  usual,  and  cough  is  infrequent  if  there  be  n 
elongation  of  the  uvnia.  Speech  may  be  embarrassed  by  difficulty  o 
articulation.  There  is  usually  some  febrile  movement,  with  acceleratio 
of  pulse  and  respiration.  Some  cases  exhibit  more  intense  inflammator 
action,  with  a  corresponding  aggravation  of  the  constitutional  symptom! 
The  skin  becomes  markedly  heated,  the  body-temperature  rises  to  101 
F.  or  higlier,  the  pulse  reaching  100-120,  in  some  instances  140,  beal 
per  minute,  even  in  tlie  adult. 

In  that  variety  known  as  rheumatic  sore  throat  there  will  be  in  addi 
tion  pain  and  soreness  iu  the  neck,  back,  and  limbu,  often  severe,  nn 
increase*!  by  motion.  There  will  lie  great  accumulation  of  saliva  in  (h 
mouth  because  of  the  inteuse  pain  in  swallowing  it.  Speech,  and  eve 
respiratiou,  may  become  painful.     These  manifestations  are  frequentl 
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,  eruption.  The  aecredons  and  excretions  escape  by  the  mouth  and  na 
and  they  are  extremely  fetid.  There  ia  indeed  a  peculiar  odor,  whi 
once  encountered  can  scarcely  be  mistaken.  If  the  lungs  become  affect 
tlicre  will  be  copious  hEemoptyaia.  In  some  cases  the  tendency  to  heme 
rhage  ia  general,  blood  ooziug  or  gushing  simuitaneously  from  lunj 
boweb*,  nose,  and  mouth,  and  sometimes  extravasating  beneath  the  ski 
Sphacelus  ultimately  takes  place  at  the  points  of  ecchymosis.  Diarrha 
abundant  and  fetid,  due  to  invasion  of  the  alimentary  tract,  often  s* 
in  before  the  close,  and  may  be  regarded  as  a  sure  precursor  of  deal 
Death  usually  takes  place  from  syncope,  intelligence  often  reraainl 
unaffected  to  the  last.  When  these  cases  recover  a  horrible  amount  ■ 
deformity  often  remains  to  mark  the  ravages  of  the  disease.  During  c 
trization  the  positions  of  contiguous  parts  become  very  much  alterc 
The  palate  may  become  adliereut  by  its  aides,  and  by  more  or  less  of 
posterior  surface,  to  the  pharynx,  sometimes  resultiug  in  complete  occl 
sion  of  the  nasal  portion  of  the  pharynx. 

The  constitutional  symptoms  of  erysipelas  of  the  pliaryni  are  the 
that  attend  the  usual  manifestations  of  external  erysii>elas,  the  febr 
phenomena,  epigastric  pain,  nausea,  and  so  on,  being  increased  in  severil 
There  will  be  great  pain  and  difficulty  of  deglutition.  If  there  be  serio 
osdema,  symptoms  of  suflbcation  will  occur.  Laryngitis  will  be  indicat 
by  pain  reterred  to  the  larynx.  The  duration  of  the  disease  varies  frt 
forty-eight  hours  to  a  week,  rarely  longer.  Death  may  occur  within  f 
or  three  days  from  oedema  of  the  larynx  or  from  other  causes  frequeni 
indiscernible.  Resolution  usually  takes  place  in  those  cases  which  recovi 
Occasionally  abscess  occurs. 

Diagnosis. — The  diagnosis  rests  upon  the  conditions  already  desorib 
under  the  heads  of  Patholoo;y  and  Symptomatology.  Under  ordinn 
circumstances  it  presents  no  difficulty,  but  during  the  prevalence  of  e] 
demies  of  scarlatina  or  diphtheria  even  the  mildest  sore  throat  deraan 
cai-eful  attention  and  fi-equent  inspection  until  the  exclusion  of  the  gra\ 
maladies  may  be  positively  determined.  The  greatest  difficulty  w 
present  in  cases  of  common  membranous  sore  throat,  for  it  is  sometin 
impossible  to  make  the  differentiation  from  diphtheria,  especially  as  t 
vesicular  st^e  is  rarely  seen.  Sometimes,  it  is  said,  it  is  possible 
detect  one  or  more  of  tlie  small  ulcers  left  by  the  rupture  of  the  vi 
cities ;  sometimes  small  isolated  sjwts  of  false  membrane  will  by  th^ 
transparency  indicate  recent  formation,  and  by  their  circular  shape  t 
previous  existence  of  a  vesicle  (Peter,  cited  by  Mackenzie).  The  coe 
istenee  of  cutaneous  herpes  is  corroborative  of  the  di^nosis,  but  by 
means  an  infallible  sign.  It  must  not  be  forgotten  in  this  connccti 
that  membranous  sore  throat  may  predispose  to  an  attack  of  diphther 
In  gangrenous  sore  throat  the  grayish-black  patches  may  be  mistaken  i 
the  pseudo- membranes  of  diphtheria,  but  their  color  is  dark  from  I 
outset,  while  in  diphtheria  they  become  dark  only  as  the  disease  pi 
gresses.  They  always  represent  actual  death  of  the  tissues,  which  is  i 
an  essential  lesion  of  diphtheria.  Swelling  of  the  cervical  glands 
unusual.  Finally,  the  cliaracteristic  odor  of  gangrene  is  almost  unm 
takable. 

Proonosis, — The  prognosis  is  favorable  in  catarrhal  pharyngitis  a 
in  the  milder  forms  of  the  phlegmonous,  non-specific,  ulcerative,  a 
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i-Lce,  but  medicated  sprays  may  be  used  of  aqueous  solutions  (twenty  grain; 
:o  the  ounce)  of  taunin,  alum,  zinc  sulphate,  or  eupric  sulphate,  care  beinj 
laken  to  guard  against  the  swallowing  of  any  of  these  druga.  Powder 
)f  alum,  taunin,  kramcria,  etc.,  diluted  with  liquorice,  acacia,  bismuth 
ycoiK)dium,  and  the  like,  may  be  blown  upon  the  parts,  and  are  oftei 
:fficient.  Sodium  bicarbonate  frequently  affords  relief  The  topical  appli 
aifion  of  silver  nitrate  is  rarely  practicable  and  generally  unnecessary. 

When  the  inflammatory  process  is  of  a  higher  grade  and  not  likel; 
o  yield  to  purely  medicinal  treatment,  leeching  or  %'enesection  may  b 
•mploye<i,  but  sKould  not  be  resorted  to  without  ur^nt  reason.  Th 
■ecognition  of  abbess  is  an  indication  for  its  imme<riate  discharge  b; 
ncision  or  aspiration.  In  suppurative  cases. quinia  and  iron  should  b 
jiven  in  lai^  doses.  The  general  treatment  is  like  that  of  simple  sor 
hroat.  When  liquid  food  cannot  be  swallowed,  nourishment  by  enem; 
s  requisite.  Efforts  at  deglutition  should  be  snared  as  much  as  possible 
md  with  this  view  medicines  which  can  be  administered  by  inhalation 
)y  enema,  or  by  hypodermatic  injection  are  to  be  preferred. 

In  pharyngeal  sore  throat,  whether  catarrhal  or  pbl^monous,  depend 
ng  ou  rheumatic  or  gouty  diathesis,  salicylic  acid  or  the  salicylates  wil 
)rove  useful,  either  alone  or  in  conjunction  with  other  measures. 

The  treatment  of  ulcerative  pharyngitis  is  practically  the  same  as  tha 
■ecommcnded  for  phlegmonous  })haryngitis.  Antiseptic  gargles  mav  b 
ised  locally,  but  as  a  nile  the  pain  is  so  great  that  inhalations  of  sootbiu] 
-apors,  as  before  recommended,  will  answer  a  better  purpose.  When  th 
)rocess  is  very  acute  fragments  of  ice  will  be  most  useful.  Ice  to  th 
lead  will  afford  relief  to  pain,  A  little  good  wine,  with  quiuta  and  iroo 
omprises  the  medicinal  measure  requisite. 

Gangrenous  pharyngitis  calls  for  the  most  active  and  supporting  treat 
aent.  Eggs,  milk,  cream,  nutritious  soups  {up  to  the  limits  of  th 
latient's  capacity  for  swallowing,  and  by  enema  when  necessary),  quinia 
incture  of  the  chloride  of  iron,  and  alcohol  in  lai^  doses,  are  indicated 
jOcjiI  treatment  is  of  high  importance.  Agents  to  destroy  diseased  tissu 
iromptly  and  ])revent  tlie  extension  of  the  gangrenous  process,  such  a 
iromine,  strong  nitric  or  hydrochloric  acid,  acid  solution  of  mercun' 
litrate,  or  caustic  pota.ssa,  are  to  be  thoroughly  applied,  in  the  hope  ol 
xposing  a  healthy  surface  beneath  which  will  heal  by  granulation.  Whei 
hts  treatment  is  unsuccessful  or  too  hazardous,  as  in  cases  where  tin 
ilood-vessels  are  probably  involved,  we  can  only  palliate  the  symptom 
>y  applying  weak  solutions  of  acids  and  astringents,  to  which  opium  ma; 
■e  added,  relying  on  constitutional  measures  for  restraining  the  destruc 
ive  process.  Washes  and  sprays  of  potassium  chlorate,  eucalyptol 
hyraol,  hydrogen  peroxide,  etc.,  or  the  agents  employed  in  commoi 
ore  throat,  are  often  agreeable  to  the  patient,  and  may  be  useful  ii 
estraining  fetor,  but  they  have  no  direct  therapeutic  influence  on  thi 
progress  of  the  disease.  If  the  ulceration  is  extending  into  the  viciniti 
f  the  great  vessels  of  the  neck,  measures  for  compression  shoidd  be  a 
land,  in  the  use  of  which  the  nurse  should  be  instructed,  and  prepara 
ions  be  made  to  facilitate  ligation  of  the  carotid  artery  in  an  emergency 
i'racheotomy  may  be  necessitated  by  <Bdema  of  the  laiynx.  The  deform 
:ies  resulting  from  gangrenous  sore  throat  in  cases  that  recover  usually 
equire  surgical  treatmeut. 
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pharyngitis  must  be  treated  on  general  principles, 
t  of  caustic  or  corrosive  substances,  an  attempt  may  b( 

the  effects  by  a  chemical  antidote,  but  tlie  physic 
loned  too  late  to  accomplish  much  in  this  manner, 
be  given  iu  full  doses,  hypodermatically.  Insufilati 
powder,  soothing  inhalations,  fragments  of  ice  in  the  i 
ses,  and,  where  possible,  oleaginous  drinks,  are  indici 
I  distress.  Rectal  alimentation  should  be  resorted  to 
^  of  deglutition  are  at  al!  great.  If  symptoms  of  8 
•acheotomy  must  be  performed.  The  results  of  trai 
•equire  treatment  according  to  their  special  indicatio 
3us  pharyngitis  is  to  be  treated  by  the  administrati 
Bssary,  of  large  doses  of  quinia,  tincture  of  the  chlor 

and  diffusible  stimulants.  Alimentation  is  to  be  ki 
rectum,  as  may  be  necessary,  with  as  much  food  as  i 
aing  the  most  nutrition  in  the  smallest  bulk  pc 
rong  solution  of  silver  nitrate  (sixty  grains  to  the 
)  applied  as  to  cover  a  mai^in  of  unaffected  stru 
alations  are  of  service,  Exteusion  to  the  larynx  de 
3r  tracheotomy. 

di^inosis  of  common  membranous  sore  throat  can  Ix 
ainty,  there  is  nothing  calling  for  special  treatment,  h 
rsued  in  ordinary  sore  throat  may  be  generally  followe 
When  fetor  exists,  as  during  the  detachment  of  pate 
itiseptic  and  detergent  sprays  may  be  employed.  So! 
iric  acid,  carbolic  acid,  potassium  chlorate,  potassiur 
etc.  are  appropriate.  In  some  individuals,  csp 
1  tuberculous  subjects,  there  is  a  constitutional  pro 
'   or  to   the    recurrence    of   the    peculiar    manifest: 

measures  will  be  required  in  these  cases,  Localh 
ation  of  the  dilute  acids  (t.  f.  every  day  or  two)  i 
sfactory  results.  Internally,  iron  and  cinchona  prepai 
Iministered.  Opium  in  small  doses  has  a  special 
IS  a  narcotic,  but  as  a  gentle  stimulant  or  nervous 

or  arsenic  may  be  employed  for  a  similar  purpose- 
be  highly  nutritious  and  easily  assimilable.  Unne< 
uld  be  avoided,  and  supporting  measures  generally,  hy 
edicinal,  should  be. persisted  in.  Membranous  phar; 
Jiibits  a  tendency  to  phagedena.     The  treatment  fo 

throat  is  then  indicated.  It  may  invite  an  attack  of 
diagnosis  may  be  in  doubt.  In  that  case  the  prudent 
15  diphtheria,  but  to  avoid  the  recommendation  for  dipl 
iffereut  remedy,  during  the  exhibition  of  which  a  c 

sore  throat  has  recovered.  When  extension  to  the 
ening  suffocation,  tracheotomy  to  avert  death  should  1 

croup  or  diphtheria. 

throats  of  the  exanthemata,  of  typhoid  fever,  etc.,  an 
ic  general  principles  applicable  to  catarrhal  or  phl^n 
CEdema  or  tumefaction,  as  in  malignant  scarlatina 
ent  to  obstruct  respiration,  is  fo  be  relieved  by  scarifi 
la  is  inefficient  resort  must  be  had  to  tracheotomy,     Tl 
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throats  caused  by  druga  are  to  be  treated  first  by  removal  of  the  cao! 
and  afterward  according  to  tlie  special  indications. 


Tuberculous  Pharyngitis. 

Definition. — An  acute  ulcerative  pharyngitis  due  to  infiltration  wi 
miliary  and  granular  tubercle  and  the  consequent  destructive  metami 
phosis. 

Synonyms. — Acute  tuberculous  sore  throat,  Acute  tuberculous  phi 
yngitis,  Tuberculosis  of  the  pharynx,  Phthisis  of  the  pharynx. 

History. — Only  of  late  years  has  tuberculosis  of  the  pharynx  bi 
distinctly  rect^uized  as  a  tuberculous  disease.  The  tubercular  sore  thn 
or  pharj'ngitis  described  by  Green  of  New  York,  and  other  authors  f 
lowing  him,  is  an  affection  of  entirely  different  cliaracter,  and  not  tub 
culosis  at  all.  The  chronic  tuberculous  sore  throat  of  advanced  tub 
culosis  is  likewise  a  different  affection  clinically,  though  of  the  sa 
histological  cliaracter. 

To  the  late  Isambcrt '  of  Paris  belongs  the  credit  of  definitively  rea 
nizing  the  specilicity  of  acute  tuberculous  sore  throat  or  pharyngitis,  a 
to  him  likewise  the  credit  of  indicating  its  differentiation  from  syphili 
sore  throat,  with  which  it  had  long  been  confounded.  To  B.  FraenKcI 
Berlin*  is  likewise  due  the  credit  of  an  accurate  comprehension  and  el 
cidation  of  the  clinical  and  histological  pathology  of  this  disease. 

Etiology. — ^ Acute  tuberculous  pharyngitis  is  quite  a  rare  disease, 
predisposing  causes,  in  all  probability,  are  identical  with  those  of  aci 
tuberculosis.  Its  exciting  cause,  iu  some  cases  at  least,  is  some  unusi 
exposure  to  cold  and  wet.  It  is  not  certain  that  the  throat  is  affed 
before  the  lungs;  but  if  this  be  the  case,  it  is  certain  that  the  lut 
become  affected  soon  aftenvard.  The  disease  occurs  in  young  childn 
Isambert  having  recorded  a  case  at  four  and  a  half  years  of  age,  but 
ia  much  more  frequeot  in  adolescents  and  young  adults.  It  is  impossib 
as  yet,  to  assign  the  reason  why  the  pharynx  rather  than  other  struetui 
undereoes  tubercularization  in  these  exceptional  cases  of  pharyugil 
Syphilis  sometimes  coexists  in  the  adult  certainly,  and  it  may  be  qui 
tione<l  whether  hereditary  taint  may  not  be  an  important  factor  in  deti 
mining  tuberculosis  in  a  region  so  frequently  ravaged  by  syphilis. 

Pathology  and  Moruid  Anatomy. — The  local  disease  is  essential 
an  ulcerative  pharyngitis  or  pharyn go-laryngitis,  as  may  be,  extreme 
rapid  in  its  progress,  and  terminating  fatally  within  a  few  weeks,  or  a  (i 
months  at  iarthast.  The  ulcerative  process  usually  begins  on  the  pal 
tine  folds  or  else  on  the  lateral  wall  of  the  pharynx,  thence  extendi 
to  the  palatine  folds,  soft  ])alate,  uvula,  and  hard  palate  in  one  directii: 
and  toward  the  pasterior  wall  of  the  pharynx  in  the  other.  The  uvi 
sometimes  becomes  thickened  into  a  club-shaped,  gelatinous-looking  raa 
somewhat  duu-acteristic.  Previous  to  ulceration  tlie  raucous  membrane 
subjected  to  abundant  infiltration  with  miliary  and  granular  tubercle  ji 
beneath  the  epithelial  layer.    Macroscopically,  these  mfiltrated  portions 

'  Annala  drt  Maladia  dt  COtrOU.  da  Laryia,  tie,  vol.  xi.,  1875,  p.  162;  Oorifim 
diniqiiea  tar  U»  ifnladia  da  Larynx  tt  dw  nrnnrirrt  Voica,  Paris,  1877,  p.  219. 
'  iferJtn.  Um.  Wock.,  Noy.  ]876 ;  ioiwion  Mei.  lUcord,  Jm.  15,  Feb.  15,  1877, 
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;  as  irregular  chlorinated  groups  of  patches,  generally  con- 
whcn  abundant  or  prominent  are  liable  to  be  confounded 
c  patches.  Just  beneath  tlie  surface  the  collections  of  tuber- 
i  little  semi-transparent  grayish  nodules,  in  size  and  form 
appearance  of  vermicelli-seeds  or  fish-eggs.  They  steadily 
olume  and  in  number,  lose  their  translucency,  and  finally 
itegration  into  lenticular  ulcers  with  caseous  bottoms  and 
lyperffimic  edges.  The  ulcers  extend  steadily  in  periphery 
and  coalesce  by  necrosis  of  intervening  mucous  membrane, 
rescences  springing  from  the  beds  of  the  ulcers  have  been 
lenkel).  Collateral  tumefaction  takes  place  in  some  instances, 
ed  (Isambert),  to  infiltration  of  the  tissues  by  a  gelatinous 
ibiy  a  mucoid  degeneration  of  the  connective  tissue.  The 
y  of  the  disease,  however,  is  to  incite  atropliic  metamorphosis 
t  tissues  uot  undergoing  actual  tubercularization.  In  many 
;Qsion  to  the  upper  portion  of  the  larynx  takes  place ;  in 
>n  to  the  vault  of  the  pharynx.  Extension  to  the  cesopha- 
«n  remarked  by  Mackenzie,  and  to  tlie  posterior  nasal  out>- 
>een  noticed.     Enlargement  of  the  cervical  lymphatic  glands 

;  examination  of  the  tissues  of  the  pharynx  has  revealed 
ration  with  round  cells — moat  frenuently  in  the  mucous 
d  submucous  comicctive  tissue  only,  occasionally  in  the 
es  likewise.  The  muscles  sometimes  undergo  the  fatty 
and  the  mucons  glands  both  fatty  and  colloid  degenera- 

roLOOY. — The  chief  and  characteristic  subjective  symptom 
lin  in  swallowing  (odynphagia] — pain  much  more  intense 
morbid  processes  in  the  same  locality,  and  inexplicable  by 
(he  visible  disea.se  merely.  This  pain  often  extends  toward 
jgh,  adynamic  fever,  rapid  emaciation,  and  so  on  are  pres- 
€  tuberculosis  generally. 

— It  cannot  be  staled  that  the  diagnosis  is  easy.  The  two 
:  characteristics  are  the  exquisite  pain  in  swallowing  and  the 
s  from  the  surface  of  the  ulcere.  The  a.spect  of  the  ulcers 
rmore,  from  that  of  sypliilitic  ulcers  by  the  lack  of  opales- 
inflammatory  areolffi.  The  gray  nodules  in  the  affected 
jrane  are  different  from  what  is  observed  in  any  other  dis- 
points,  with  the  history  of  the  attack,  the  family  history, 
ble  evidence  of  tuberculosis  in  the  lungs,  will  usually  ser\'e 
e  the  disease  from  syphilis,  for  which  it  is  most  likely  to 
In  cases  of  doubt  ophthalmoscopic  examination  of  the 
iris  may  reveal  tubercle.  The  bacillus  tubereulosis  has 
in  the  detritus  from  the  ulcere  (Guttman,  Gurovitch). 
t  not  be  ignored  that  syphilitic  and  tubereulous  pharyn- 
st  t<^ether.  Febrile  symptoms,  typhoidal  in  type,  in  a 
sed  syphilitic  sore  throat  will  most  likely  be  indicative  of 

— The  disease  is  rapidly  fatal,  apparently  inevitably  so. 
il  case  has  been  recorded,  however  (Cadier*),  living  sev- 
ia  da  MakdU*  dt  FOreilk,  du  Lan/nx,  On.,  July,  1883,  p.  138. 
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eral  years  after  the  diagnosia  had  been  made  by  Isambert  and  maiiy 
others. 

Death  takes  place  by  astlieuia  in  from  six  weeks  to  six  months; 
occasionally  within  a  fortnight  from  the  apparent  onset. 

Treatubnt, — The  little  that  can  be  accomplislied  in  the  way  of 
treatment  is  limited  to  improving  the  diet  and  hygienic  surroundings, 
with  tlie  administration  of  snch  constitutional   remedial  agents  as  an 

f'ven  in  acute  tuberculosis,  and  palliative  treatment  of  t!ie  local  suETeriDg. 
or  the  latter  purpose  insufflations  of  iodoform  and  morphine  are  to  & 
recommended,  two  or  three  grains  of  the  former  with  one-fourth  to  one- 
half  grain  of  the  latter,  oooe  a  day  or  oftener.  Such  insufflations  should 
be  preceded  by  douches  or  sprays  of  sodium  borate  or  bicarbonate,  to  rir 
the  parts  of  mucus  and  detritus.  A  drop  or  two  of  carbolic  acid,  of 
eucalyptol,  or  of  a  solution  of  thymol  may  be  advantageously  added  foi 
purposes  of  disinfection.  Solution  of  hydrogen  jwroxide  (2  per  cent,  oi 
weaKer)  is  a  very  valuable  ^;ent  for  use  in  spray  or  douche.  It  may  b< 
rendennl  more  agreeable  by  tlie  addition  of  a  few  drops  of  some  babamic 
When  swallowing  is  impracticable,  nourishment  by  enema  is  indicated 
witii  forced  feeding  oy  means  of  a  catheter  passed  through  the  lai^r  of 
the  two  nasal  passages  into  the  oesophagus. 


Ohronic  Pharyngitis. 

DEFTNlTTOTf.— A  clirouic  inflammation  of  the  mucous  membrane  of 
the  pharynx,  whether  implicating  the  glandular  structures  or  not,  ani 
commonly  associated  witn  similar  chronic  inflammation  of  contignou: 
structures. 

Sykonyms. — Chronic  sore  throat.  Chronic  angina. 

Chronic  pharyngitis  presents  in  two  varieties :  1,  simple  chronic  phar 
yngitis  (chronic  catarrhal  pharyngitis,  chronic  catarrlial  sore  throat),  ii 
which  the  disease  does  not  affect,  or  aSects  but  slightly,  the  glandulai 
stnictures  of  the  mucous  membrane;  and  2,  follicuhir  pharyngitis  (gran- 
ular pharyugitis,  clergyman's  sore  throat),  in  which  groups  of  tlio  fol' 
licular  glands  of  the  mucous  membraue  are  enlarged,  and  sometime! 
inflamed. 

Etioi/K)Y. — The  predisposing  causes  of  chronic  catarrhal  pharyngitii 
are  those  enumerated  under  the  head  of  the  acute  form  of  the  affection 
and  the  exciting  causes  are  repeated  attacks  of  the  acute  malady. 

The  predis|K)sing  causes  of  chronic  follicular  pharyngitis  are  over 
crowding,  and  sedentary  occupations ;  and  the  exciting  causes  are  chiefli 
Improper  use  of  the  voice  and  exposure  to  local  irritations,  mcchanica 
and  chemical,  including  too  free  use  of  condiments,  tobacco,  and  alcohol 
gormandizing,  and  the  alternations  of  hot  food,  cold  drinks,  ices,  and  ho 
drinks  at  meals.  It  is  not  so  often  adirect  sequel  of  attacks  of  acute  son 
throat  as  a  result  of  prolonged  catarrhal  pharyngitis ;  and  sometimes  i 
appears  to  be  chronic,  so  to  speak,  from  the  outset. 

Both  forms  of  chronic  pharyngitis  are  frequently  associated  with  chronii 
iuflammatlons  of  the  mucous  membranes  elsewhere,  particularly  of  thi 
nasal  pa.'^sagea  and  of  the  stomach,  and,  to  a  less  extent,  of  the  genito 
urinaty  apparatus;  the  entire  train  of  phenomena,  in  some  instances 
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ive  congestion  dependent  upon  impaired  cardiac  power, 
cnta  at  times  aa  one  of  tbe  accon]]>animent8  of  exoph- 
It  is  often  associated  with  plithisis,  and  is  Bometinies 
cal  subjects  prior  to  the  detection  of  the  polmonary 
ametimes  coincident  with  chronic  cutaneous  eruptions, 

00  the  same  causes,  whether  dietetic  or  nervous, 
bances  may  give  rise  to  chronic  pharyngitis,  probably 
IS   influence,  and  so  do  other  chronic  and  dii^pirj^ing 
iike  maimer,  depression  of  sjjirits  and  ini|Kiirment  ol 
I  domestic,  financial,  and  social  chagrin  provoke  a  train 

which  chronic  pharyngitis  may  be  a  proniineut  mani- 

ND  MonniD  Anatomy. — Simple  chronic  pharyngitis  is 
\\  inflammation  of  the  mucous  membraoe  and  submucous 
of  the  pharj-nx,  with  irregular  hyi>erplasia  of  all  the 
snts,  chiefly  aflecting  the  epithelial  layers  and  tbe  most 
of  the  Bubmucosa.  The  pnarynx,  the  posterior  surface 
d  the  pharyn go-palatine  fold,s  are  the  structures  most 
ted,  but  the  glosso-palatine  folds,  the  Iwise  of  the  tongue, 
trior  surface  of  the  palate,  are  sometimes  involved.  At 
e  of  the  affection  extension  may  take  place  to  the  vault 
id  the  [Msterior  nasal  outlets,  and  id  occasional  instances 

Ktneniia  of  difliise  congestion  finally  leads  to  {icrmanent 
s  of  capillaries  varying  in  area  and  mo<le  of  distribution, 
iig  the  territorial  outlines  upon  a  map.  The  mucous 
gilt  red  in  color  and  irregularly  thickened,  sometimes 
elts  or  folds.  The  palate  is  often  relaxed.  Hypersecre- 
ver  the  entire  diseased  surface,  and  there  is  considerable 

turbid  epithelium,  which  sometimes  aociimnlatee  in 
are  dilated  and  hypertrophie<l  here  and  there,  but  not 

or  if  so  iudiscernibly,  at  least,  to  the  naked  eye. 
enlarged  follicles  are  very  prominent  in  the  iufra-tonsil- 
1  the  anterior  and  posterior  palatine  folds,  and  along  the 
le  pharj-nx  down  toward  the  base  of  the  tongue.  The 
)ill{e  may  also  be  enlarged,  and  the  fungiform  papillte 
^ry  prominent  and  deeply  congested, 
lus  varietv  of  the  disease  the  hyperplasia  affects  chiefly 
3  and  follicles,  isolated  or  iu  groups,  together  with  zones 
ue  surrounding  them  and  the  epithelial  investment  of 
brane  in  their  immediate  neighborhood.     A  number  of 

from  the  size  of  pinheads  to  that  of  peas,  mostly  some- 
idal,  sometimes  ellipsoidal  or  quite  irregular  io  config- 

pharynx  irregularly.     When  clustered  they  are  more 

lateral  angles  of  the  pharynx.  In  this  locality  indeed 
ids  and  tlieir  enveloping  mucous  membrane  sometimes 
udinal  ridges  which  simulate  additional  or  adventitious 
3,  The  projections  are  iisually  opaque,  deeper  in  color 
iding  congested  mucous  membrane,  and  velvety  from 
i  epithelium.     Sometimes  they  are  translucent,  as  if 

material,  probably  retained  and  degenerated  secretion. 
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Very  oflea  their  contents  uodei^  caseous  d^eneralion,  and  sometime 
even  calcification — a  variety  designated  tubercular  by  Green,  Gibb,  anc 
others,  but  far  different  histologically  from  true  tuberculosis  of  the  pha 
ryngeal  glands,  which  does  occur  occasionally  in  phthisical  patients. 

Delicate  red  lines  of  engoi^ed  capillaries  usually  surround  the  base  ol 
these  projections.  There  is  great  disposition  to  the  accumulation  oi 
viscid,  discolored  mucus  on  the  surface  of  the  mucous  membrane.  A 
the  (jisease  progresses  all  the  processes  become  more  widely  extended 
until  finally  nearly  the  entire  pharyngeal  and  oral  mucous  membran 
becomes  involved.  The  soft  palate  becomes  relaxed  and  the  uvula  thick 
ened  and  elongated,  sometimes  to  an  extreme  degree.  Chronic  fulliculou 
tonsillitis  exists  in  many  cases. 

When  either  form  of  clironic  pharyngitis  continues  for  a  long  whil 
unctiecked,  there  may  result  atrophy  of  the  glandular  structures  and  epi 
thelial  elements  generally,  giving  rise  to  pharyugitis  sicca  or  atropbi 
pharyngitis  (so-called  dry  catarrh).  There  is  then  but  scanty  secretioi 
and  this  dries  rapidly  upon  the  surface  of  the  thin  mucous  membrani 
which  becomes  rough,  inflexible,  and  glazed. 

SYMPTOsrATOi/iGY. — Cough,  expectoration,  impairment  of  voice,  dys 
phagia,  and  uncomfortable  sensations  in  the  throat  present  in  variou 
degrees  according  to  the  stage  of  the  disease  and  the  temperament  of  th 
patient.  Hemmmg  and  hawking  to  clear  the  throat  often  become  habll 
ual,  especially  in  cases  associated  with  chronic  internal  rhinitis,  being  pre 
voiced  in  many  instances  by  secretory  products  which  drop  into  the  pnai 
ynx  or  glide  along  its  walls.  It  is  sometimes  important  to  distinguis 
this  habit  from  the  cough  of  laryngeal  or  bronchialirritation. 

In  cases  associated  with  chronic  gastritis  the  loss  of  appetite  and  con 
sequent  emaciation  accompanying  the  symptoms  of  pharyngitis  sometime 
lead  friends  of  the  patient  to  a  mistaken  diagnosis  of  consumption ;  an< 
when,  as  is  not  infrequent,  chronic  bronchitis  also  coexists,  even  the  phy 
sician  may  be  misled. 

In  many  instances  of  chronic  folliculous  pharyngitis  evidently  of  lou] 
standing,  and  accidentally  discovered  at  times  to  the  surprise  of  th 
patient,  no  histoiy  of  the  classical  group  of  symptoms  cau  oe  obtained 

Diagnosis. — 1  he  diffuse  congestion  of  the  mucous  membrane  and  th 
absence  of  marked  involvement  of  the  follicles  are,  with  the  history  o: 
the  case,  the  main  discriminative  features  in  the  diagnosis  of  chroni 
catarrhal  pharyngitis.  The  regular  or  irr^ular  masses  of  tissue  project 
iug  beyond  the  general  surface  of  the  mucous  membrane  are  tlie  distiu 
guishing  characteristics  of  chronic  folliculous  pharyngitis.  The  vascula 
network  of  dilated  capillaries  mapping  the  surface  into  numerous  irreg 
ular  small  areas  of  dinerent  sizes  is  not  peculiar  to  either  variety. 

Prognosis. — The  pr<^nosis  of  chronic  catarrhal  pharyngitis  is  favor 
able  when  no  irremediable  malady  of  body  or  mind  exists.  Mud 
depends  on  the  practicability  of  improving  the  dietetic  and  hygieni 
environment  of  the  patient.  The  pr<^nosis  is  likewise  good  in  clironi 
folliculous  pharyngitis  under  favorable  surroundings,  so  far  as  reliel 
from  suffering  is  concerned ;  but  the  follicles,  when  long  hypertrophied 
BO  rarely  undergo  absorption  under  any  treatment  tliat  their  destructioi 
becomes  necessary — quite  a  different  thing  from  their  cure.  The  enlarge 
follicles  once  destroyed,  the  collateral  irritative  inflammation  caused  b 
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y  subsides.  ImpiiirroCDt  of  voice,  a  result  of  the  disease, 
idied  in  young  sulijects,  who  will  Icaru  to  use  the  voice  vnih 
L  in  distension ;  but  much  improvement  cannot  be  expected 
Qts  and  in  those  in  whom  the  disease  has  been  produced  by 
ethods  of  declamation,  wliicii  are  beyond  correction. 
;nt, — In  chronic  catarrhal  pharyngitis  constitutional  treat- 
d  to  the  diathetic  couditiou.  is  required  in  tlie  first  instance. 
latives  are  usually  iuditated  by  the  irregularly  coated  tongue 
dency  to  costivencss.  Tliese  may  be  advantageously  adniiu- 
alf  a  pint  of  hot  water  one  hour  or  so  before  meals,  witli  a 
ihing  the  stomach  free  from  accumulations  of  mucus,  epi- 
1  retained  products  of  digestion  and  decomposition,  so  that 
I  may  be  improved  for  iTie  reception  and  digestion  of  the 
d.  Topical  medication  of  the  throat  is  likewise  requisite, 
be  of  a  soothing  character.  Mild  astringents  are  appncable, 
astringents  are  often  ai-tually  injurious.  Silver  nitrate  and 
ate  in  stick  or  strong  solution  should  not  be  used ;  but  sprays 
lutioiis  (oue  or  two  grains  to  the  ounce  of  distilled  water), 
ice  a  day,  are  often  of  scivioe.  Zinc  sulphate  (five  grains  to 
]ay  be  used  in  the  same  manner.  Zinc  chloride  (ten  grains 
),  carefully  applied  to  the  surface  daily  with  a  broad  brush 
on  wad,  is  a  useful  remwly.  Tanuiu  in  ether  sometimes 
uirably,  a  delicate  film  being  left  for  some  time  on  the  sur- 
iona  of  bismuth  nitrate  or  bonite  in  glycerin  applied  locally 
e  uneasiness.  A  broad  flat  brush  is  the  best  instrument 
these  apjilications,  placed  low  in  the  pharynx  so  as  to 
mtire  posterior   wall    by   a  single   movement   from    below 

\  use,  sprays,  three  or  four  times  a  day,  of  tar-water,  contain- 
ten  grains  to  the  ounce,  of  sodium  borate  or  bicarbonate,  or 
ossium,  or  ammonium  chloride,  or  sodium,  potassium,  or 
iodide,  are  soothing  and  efficacious,  and  mucn  superior  to 
Itey  are  often  preferred  warm.  Demulcent  lozenges  (gelatin, 
ca,  glycyrrhiza)  slowly  dissolved  in  the  mouth  ofleu  relieve 
jmfort. 

re  active  treatment  is  required  in  chronic  folliculous  pharyn- 
cious  constitutional  treatment  is  of  great  inqiortance.  Top- 
ion  is  of  equal  importance.  In  recent  cases  of  moderate 
e  ordinary  treatment  for  the  catarrhal  variety  sometimes 
I  cases  of  long  ^itanding  strong  solutions  of  silver  nitrate  (sixty 
ired  and  twenty  grains  to  the  ounce),  carefully  applied  with 
lat  bru.sh  twice  or  thrice  a  week,  are  often  of  great  remedial 
ine  (one  drachm  to  the  ounce  of  g]yccrin\  alone  or  in  com- 
h  equal  parts  of  carbolic  acid,  applied  daily,  may  be  ser\'ice- 
I  unimproved  by  the  silver  nitrate.  Dilatation  of  the  capil- 
ometiraes  be  benefited  by  applications  of  ergot  (fluid  extract) 
;rs.  x-xx  to  the  ounce).  Enlarged  follicles  of  long  stmiding 
menable  to  astringent  and  alterant  topical  treatment.  They 
ruction.  The  agent  to  be  used  is  a  matter  of  indifference  as  a 
iCGonling  to  the  taste  or  resources  of  the  practitioner,  may 
silver  nitrate,  caustic  potash,  London  paste,  zinc  cliloride. 
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or  the  incaudcscent  cautery,  whether  heated  by  fire,  hot  uaphtha,  < 
electricity. 

Tlie  sprays  and  lozenges  already  mentioned  are  useful  in  this  varici 
of  pliaryngitis  also.  They  may  be  medicated  with  sedative  ingredien 
aocordiug  to  iuditntions  for  the  relief  of  poiu  and  discomtort. 

In  cases  resisting  the  plan  of  treatment  su^ested  mercuric  chloric 
may  be  successfully  used,  both  , internally  (gr.  -^  two  or  three  times 
day)  anil  iti  spray,  a  drachm  or  less  night  and  morning  (one  grain  ' 
four  ounces).  External  counter-irritation  by  repeated  blistering  over  tl 
larynx  and  under  the  angles  of  the  jaws  is  useful  in  some  instance 
During  treatment  tlie  voice  should  be  used  as  sparingly  as  pnu.'ticabl 

In  clironic  atrophic  pharyngitis  the  treatment,  constitutional  and  Iocs 
should  be  such  as  favors  secretion  from  mucotis  membranes — intcrnall 
cubeb,  pyretliruni,  calamus,  xatithoxylum,  jaborandi,  ammonium  chloridi 
topically,  sprays,  four  or  more  times  a  day,  of  hot  water,  glycerin  at 
water,  ammonium  chloride.  Patients  sleeping  with  the  mouth  op* 
should  wear  an  apparatus,  extemporized  or  made  to  order,  to  ket-p  d 
lower  jaw  closed  in  sleep. 


Syphilitic  Pharyngitis. 

DEPiJimox. — A  specific  inflammation  of  the  mucous  membrane  ' 
the  pharynx  or  of  the  mucous  membrane  and  f^ubmuouus  tissues,  tl 
result  of  syphilis,  and  oflen  associated  with  like  disease  iu  contiguoi 
structures. 

Synonyms. — Pharyngitis  syphilitica,  Pharyngitis  specifica,  SyphiHt 
sore  throat,  Sy])hili3  of  the  pharynx. 

Etiology. — Contamination  by  syphilitic  virus  is  the  sole  cans 
Avhetber  by  direct  inoculation  or  by  systemic  poisouiug,  hereditary  i 
acquired.  Direct  iuoculatiuu  pniceeils  from  primary  sores  on  the  lip 
tongue,  clieek,  and  hard  palate,  themselves  the  result  of  actual  conta 
with  sores  in  other  individuals.  Initial  sores  have  been  seen  upon  tl 
tousils,  palatine  folds,  pharynx,  and  even  the  epiglottis.  Direct  inocul 
tion  from  secondary  sores  may  be  communicated  by  the  tooth-brush,  blo\ 
pipe,  pipe-stem,  trunii>et,  mouth-piece  of  feeding-bottle,  pap-lxKit,  i 
similar  article  previously  used  by  an  infected  individual.  Uncleaosi 
surgical  instruments  convey  the  disease  in  like  manner. 

Pathology  a.vd  Morbid  Axatomy. — Sy]>liilitic  pharyngitis — c 
more  strictly  speaking,  syphilitic  sore  throats-occurs  in  all  varietit 
primary,  secomlary,  tertiary,  and  hereditary.  Secondary  manifestatio: 
are  the  most  frc«iuent,  and  primary  sores  the  most  infremieut.  Tl 
primary  sore  is  soft  in  some  instances,  and  hard  iu  others.  Pliagedteii 
ulceration  may  eusue.  Secomlary  mauifestations  are  usually  bilaten 
and  oiien  symmetric  in  configuration  and  distribution.  They  appe 
from  a  few  weeks  to  a  few  months  ut^er  infection,  and  are  among  t! 
most  fVequent  early  manifestations  of  secondary  svphilis.  The  inllar 
iiiatory  process  begins  iu  erythema,  usually  diffuse,  often  punctate 
sometimes  in  patches.  It  extends  from  above  downwanl  morefrequeni 
than  in  the  reverse  direction,  but  may  spread  in  any  direction.  Tl 
lesion  commences  upon  the  soil  palate  and  tonsils  more  frequently  ih: 
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arynx,  but  may  commence  in  any  portion  of  the  oro-guttural 
'umefaction  ensues,  with  lividity  of  the  surface.  The  epithelial 
le  distended ;  the  resulting  opalescence,  somewhat  cliaracteristic, 
subsides  into  a  central  opacity,  the  true  mucous  patch  or 
latum.  Mucous  patches  vary  in  size  from  mere  specks  to 
ular  surfaces,  often  the  result  of  coalescences.  They  sometimes 
i  and  gmnuJar  and  covered  with  punilent  products.  Micro- 
fCornilJ,  they  consist  of  thickened  epithelium  upon  a  base  of 
i  lymphoid  cells,  which  often  infiltrate  the  deei>er  tissues  exten- 
hey  may  disappear  in  the  course  of  a  few  weeks  by  resolution 
ption.  Sometimes  suppuration  occurs  in  small  superficial 
,-hich  discharge  upon  the  surface.  Several  abscesses  discliai^- 
aneously  in  coalescence,  an  extensive  ulcer  may  result,  which, 
leaves  a  cicatricial  trace  of  its  site.  Flat  and  circular  bluish- 
hes,  due  to  thickening  of  epithelium,  appear  after  the  first  year 
itional  svphilis,  and  may  exist  in  association  with  the  true  nincous 
eyblee<f  readily  on  rough  handling,  but  rarely  undergo  ulceration, 
'  manifestations  may  present  within  a  few  months  afler  iitfec- 
;  until  many  years.  Gummatous  infiltration  of  tlie  connective 
ised  or  circumscribed  (syphiloma),  follows  diflHise  or  localized  ery- 
I  then  the  gummata  break  down,  discharge  by  ulceration,  and 
-seated  irregular  ulcers  with  undermined  alges  and  surrounded 
nmatory  areolje.  These  manifestations  are  much  more  frequent 
te  tlian  in  the  pharynx,  and  the  ulcerative  process  often  destroys 
and  lai^e  portions  of  the  palate  and  palatine  folds.  When  the 
nd  posterior  surface  of  the  palate  are  both  ulcerated,  cicatricial 
are  sometimes  inevitable,  and  thus  senous  stricture  of  the 
ine  pharyngeal  canal  may  ensue.  The  lesion  may  be  quite 
extent  or  may  involve  the  entire  pharynx.  The  ravages  may 
fficiently  extensive  to  involve  the  vertebra  and  the  skull  or  to 
lie  large  blood-vessels.  Cicatrization  in  the  pharynx  is  vertical 
as  the  rule,  and  the  peculiar  pallid  lustre  of  the  cicatrices  is 
icteristic  of  the  syphilitic  lesion.  In  many  instances  secondary 
y  manifestations  commingle.  Ulceration  is  then  more  likely 
mperficially  than  in  depth. 

iry  manifestations  pursue  much  the  same  course  as  tertiary 
ions.  They  usually  occur  before  puberty,  but  are  occasionally 
itil  aflcr  maturity.  Deferred  tertiary  and  late  hereditary  man- 
sometimes  present  the  characteristic  ulceration  of  the  commingled 
and  tertiary  disease ;  and  this  form  of  ulceration  is  often  incor- 
buted  to  scrofulosis  and  to  lupus. 

siATOLOGY,  Course,  Duratios,  Complicatioxs,  and  Sb- 
The  subjective  symptoms  of  syphilitic  pharyngitis  are  those 
latous  and  ulcerative  pharj'ngitis  of  like  grade,  except  that 
ry  little  pain.  The  course  is  chronic  unless  specific  treatment 
al,  when  prompt  repair  may  be  expected  unless  the  general 
I  been  much  undermined.  The  duration  is  indefinite.  The 
ons  subside  under  treatment,  and  recur  if  it  is  not  sufficiently 
Complications  occur  with  similar  manifestations  of  syphilis 
.  or  contiguous  or  distant  stnictui-es,  as  may  be.  The  mo.st  fre- 
el  in  neglected  cases  is  cicatricial  stricture. 
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DiAQNOfilB. — Bilateral  inflammafion  in  flymmetric  distribution  is  ver 
characteristic  of  syphilis.  Irregular  ulcera  with  untlermined  bonlcrs  an 
8urrouuded  by  intlammatory  areolee  are  similarly  cliaracteristic  Acknou 
ledgiid  history  of  syphilis  or  tlie  detection  of  syphilitic  manlfestationa  cls» 
where  serves  to  confirm  the  diagnosis.  In  cases  of  doubt  a  few  day; 
treatment  with  specific  remedies  iu  large  doses  will  almost  invariabl 
serve  to  clear  up  the  diagnosis, 

pROGKoeiS. — The  prognosis  as  to  life  is  good  unless  the  uleeratioE 
have  become  so  extensive  as  to  threaten  perforation  into  blood-vessels  c 
the  patient  has  become  greatly  debilitated.  The  prognosis  as  to  freedoi 
from  cicatricial  adhesions  and  stricture  is  not  good  iu  the  presence  o 
lesions  wliich  have  destroyed  large  torritoriea  of  tissue,  even  uudcr  ver 
careful  management. 

Treatmest. — Specific  medicines  in  positive  doses  constitute  the  moi 
effectual  treatment  Mercury  is  indicated  iu  secondary  lesions.  Estei 
sive  ulcerative  tertiary  and  hereditary  lesions  are  peculiarly  susceptibl 
to  lai^  doses  (30  to  90  or  more  grains  daily)  of  potassium  iodide,  unde 
the  ioflueuce  of  which  they  often  heal  without  auy  local  application 
wliatever.  As  soon  as  a  positive  impressiou  has  been  jiroduced  the  Am 
may  be  diminislied.  The  parts  should  be  kept  clean  anil  comfortable  b 
periodic  doucliing  with  sprays  of  alkaline  solutions,  or,  what  is  still  moi 
serviceable,  with  a  ten-volume  solution  of  hydrogen  peroxide  diluted  wit 
one  or  more  parts  of  distilled  water.  The  best  local  a})plication  to  tb 
edges  of  the  pharyngeal  syphilitic  ulisrs  is  the  solid  cupnc  sulpliati 
Chromic  acid  (1  :  8)  is  a  serviceable  local  stimulant  to  indolent  ulcer 
Necrosed  fragments  of  bone  should  be  removed.  Should  any  impedi 
ment  to  respiration  take  place  during  aflministration  of  the  iodide: 
cedema  of  the  larynx  may  be  suspected,  and  should  be  looked  for.  Pre 
fessioual  supervision  is  requisite  fur  many  mouths  after  the  lesions  hav 
healed.     Cicatricial  sequels  of  stricture  require  surgical  interference. 


SEASES  OF  THE  (ESOPHAGUS. 

By  J.  SOLIS  COHEN,  M.  D. 


CElsophagitis. 


IN, — loflammation  of  the  oesopliagiis. 
i, — Inflammatory  dysjihagia,  Inflammation  of  the  pullet, 
is  may  be  aoiite  or  chronic    Either  form  may  be  idiopathic, 
:,  or  traumatic 


Acute  (EsophagitiB. 
IN. — Acute  inflammation  of  the  gullet, 
— CEeophagitis  acuta, 

-Until  the  publication  in  1829  of  a  thesis  l>y  J,  T.  Mon- 
liecherches  sur  C Injfammation  de  P  CEnophnge,  k  sur  qudquea 
inntomie  paiholoffique  de  cet  organ,  little  study  had  becu 
cute  inflammation  of  the  (esophagus;  and  since  that  time 
esearches  have  been  lai^Iy  utilized  by  subsequent  writers, 
taken  for  granted  that  Galen's  mention  of  pain  In  the 
las  indicated  his  recognition  of  the  disease.  Femel'  men- 
an  of  the  o;sophagus;  Honkoop*  describes  inflammation  of 
s;  J.  P,  Frank* descrilxis  an  oesophageal  angina;  and  Joseph 
i  to  have  been  the  first  author  to  use  the  term  oesophagitis. 
ilication  of  Mondiftre'a  monograph  the  principal  systematic 
lave  been  those  of  Hamburger,*  Von  Oi>polzer,^  Zeuker  and 
jtoD,'  and  Bernheim."* 

. — Acute  oesophagitis  is  quite  a  rare  disease.     It  occurs  idio- 
iiteropathically,  and  traumatically — traumatically  far  the  most 

'jt,  lib.  iv.  cup.  iii. ;  lib.  t.  cap  T. 

norlit  et  lympl^  lib.  vi.  p.  277. 

uifarait  de  morbo  irtnphagi  inftammalorlt,  LiifH.  Batnv..  1774. 
hnminem  mnrbis,  Epilame  pnUMfioniitu  octuJcmtcii  dicala,  AlHnnheim,  Stutt- 
tM,  1792-1820. 

iiea  praeepta  vnireria,  Lipniic,  ISSS-SZ. 
rjophoffoftraTitlifiltn,  Erlnrjten,  1871. 

ulier  ipteiflle  Pnlholiigie  «nd  Thrrapie,  Erlongen,  IS72;  Englished  in  ab- 
ler ID  Philada.  Mtd.  Timt'.  1H72. 
r  ipeeirliea  Pallioioffit  utuf  TherapU,  1877  ;  English  Inuislation,  New  York, 
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frequently,  and  i<liopntliically  least  frequently.  It  is  doubtful  whetli 
any  special  prcdisiMiaing  causes  of  oesophagitis  can  be  indicated,  Nevt 
theless,  infancy  has  been  so  cited  by  some  authors  (Mondi^re,  Billai 
Behier,  and  Steflan),  Slight  idiopathic  catarrhal^-or  rather  erytheniato 
— ceaophagitis  occasionally  ensues  in  the  adult  from  sudden  or  prolong 
exposure  to  cold  and  moisture,  and  under  such  circumstances  may  eon: 
limes  bo  r^anled  as  rheumatic  in  origin,  subsiding  after  a  few  hoii 
(nntinuancc,  to  be  immediately  succeeded  by  manifestations  of  articul 
rheumatism,  acute  or  subacute,  as  in  some  analogous  examples  of  rhe 
matic  pharyngitis.  Exceptionally,  severe  cesopfaagitia  may  follow  asii 
pie  cold  (Noveene,  cited  Ijy  Bernheim),  or  presents  as  an  extension  i 
sore  throat,  the  result  of  oold (Graves'),  It  is  induced  also  by  the  hah 
ual  use  of  very  hot  drinks  and  food,  and  occasionally  by  the  opposi 
extremes,  the  use  of  very  cold  articles  of  food  and  drink  (Mondial 
Bourguet,  Hamburger).  The  abuse  of  tobacco  and  alcohol  is  alleged 
quite  a  frequent  cause  of  mild  cesophagitis,  usually  occurring,  however, 
association  with  pharyngitis  from  the  same  causes. 

CEsophagitis  sometimes  follows  the  deglutition  of  irritating  mediciu 
or  moderately  caustic  poisonous  substances  not  sufficiently  acid  to  produ 
veritable  traumatic  cesophagitis.  Mercury,  codeina,  and  particularly  ta 
tar  emetic,  are  cited  as  capable  of  exciting  oesophagitis. 

Lai^  doses  of  tartar  emetic,  as  formerly  administered  in  pneumor 
(Laennec*),  sometimes  produced  a  peculiar  form  of  pustulous  oesoph 
gitis,  not  unlike  the  pustulous  oesoph^itis  sometimes  occurring  a^  pa 
of  the  local  manifestations  of  sinall-pox. 

Deuteropathic  catarrhal  (csophagitis  occurs  sometimes  as  an  extensii 
of  catarrhal  pharyngitis  on  the  one  hand,  and  of  catarrhal  gasti 
tis  on  the  other.  It  also  occurs  in  scarlet  fever,  measles,  and  typh 
fever.  It  is  likewise  consecutive  to  the  various  diseases  and  surgic 
lesions  of  the  tube  itself.  Parasitic  a^sophagitis  occurs  aa  an  extensii 
of  parasitic  stomatitis  or  thrush.  Deuteropathic  circumscribed  phle 
monous  cesophagitis  is  sometimes  produced  by  extension  of  inflammatii 
from  softened  caseous  bronchial  gluuds  at  the  bifurcation  of  the  tracht 
and  by  pressure  from  mediastinal  tumors,  aneurism  of  the  aorta,  etc 

Pseudo-meiubranous  oesophagitis  is  almost  always  deuteropathic 
has  been  encountered  chiefly  in  association  with  pscudo-membrano 
pharyngitis  or  diphtheria,  and  with  croupous  pneumouia,  but  likewi 
in  enteric  and  typhus  fever,  in  cholera  and  in  dysentery,  in  mea.sli 
scarlatina,  and  small-pox,  in  nephritb,  tuberculosis,  carcinoma,  ai 
pyiemia. 

In  a  case  of  hysteria,  to  be  mentioned  later,  the  entire  epithelial  cc 
of  two-thirds  of  the  (esophagus  was  discharged  by  emesis.  In  tl 
respect  the  local  disease — in  that  instance  at  least — resembles  pseud 
membranous  enteritis. 

Traumatic  oesophagitis  is  produced  by  the  deglutition  of  corrosive  su 
stances,  which  destroy  portions  of  the  mucous  membrane  in  their  passa 
or  excite  a  suppurative  iuflamniatory  process,  or  is  produced  by  tlie  jn 

'  lyon.  Slel.  and  Sara.  Joiint..  183G-37,  Ko.  172,  and  Clinical  Lalui-a,  Dublin,  1» 
p.  592. 

'  TVaUt  He  P  AunfolbiUnn  m&lirnk,  'In.,  Paris,  1837,  Tol.  iii 
b<>ne,  Analamie  puikdiyique,  bikI  jYuiii-niu  Diet  dc  Med.  ■ 
illiiBlniled ;  Von  Oppulcer,  op.  </[.,  p.  109. 
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ligD  bodies  of  sharp  aud  irregular  contour,  or  by  the  passage 
appliances,  whether  used  for  actual  operations  of  fur  esplora- 
f. 

^ses  traumatic  ccsophagitia  is  the  result  of  \youQd5  with  fire- 
er  weapons. 

Qous  ceeophagitis  may  be  the  result  of  disease  or  injury  of 
■  of  the  cesophagus,  or  of  its  external  coat  by  extension  of 
n  tissues  surrounding  it.  Foreign  bodies,  arrested  in  the 
or  wounding  it  in  their  passage  to  the  Btomach  ;  iujuries  from 
pliances,  exploratory  or  operative,  employed  in  treatment  for 
ies  in  the  tube  or  in  cases  of  stricture  and  morbid  growth; 
a!  irritants  swallowed  by  accident  or  design, — are  the  chief 
he  former  class  of  cases;  but  pustulous  and  pseudo-mem- 
iphagitis  must  likewise  be  regarded  as  occasional  causes.  The 
itiug  upon  the  exterior  of  the  tube  primarily  are  suppurative 
\nd  tracheitis,  tumefaction  and  softening  of  brouchlal  and 
npliatic  glands,  and  caries  of  the  spine.  Isolatcl  cases  have 
jted  to  eniboh  in  connection  with  valvular  diseases  of  the 
nski,  cited  by  Baton),  aud  to  fits  of  anger  (J,  Frank  and 
I  by  Daton),  In  certain  cases  the  cause  is  unassignable, 
I  usually  attributed  to  some  dyscrasia,  syphilis  in  [larticular. 
>GY  AND  Morbid  Anatomy, — Acute  oesophagitis  presents 
ifused  inflammation  and  a  circumscribed  process,  annular  or 
contour.  It  does  not  appear  from  the  post-mortem  records 
liat  any  special  portion  of  the  tube  is  [>articularly  liable  to 
^  inflammation,  though  the  lower  fourth  ajipears  most  fre- 
tted. The  inflammatory  process  may  be  simi)!y  superflcial 
itous,  catarrhal  or  desquamative  (Zenker  and  Ziemssen),  or  it 
i^monoiis,  and  thus  interest  the  submucous  tissues  as  well  as 
raenibrane.  This  may  terminate  in  abscess  or  in  diffuse  su]>- 
:h  ulcerations.  In  occasionul  instances  gangrene  ensues.  Both 
ia  and  in  croupous  pneumonia,  pseudo-mem  bra  u  on  s  o^sopha- 
cco-sioual  complication ;  aud  the  same  process  is  said  to  have 
ed  in  typhus  fever,  measles,  scarlatina,  cholera,  pysemia,  dys- 
irculosis,  and  carcinoma  (Von  Oppolzer  and  others), 
i  oesophagitis  occurs  in  small-pox,  and  occasionally  follows 
artar  emetic  in  large  doses. 

i)id  anatomy  of  acute  idiopathic  oesophagitis,  though  nsually 
desci-iptions  of  the  disease,  must  be  known  by  theory  mucli 
>y  demonstration,  few  examples  coming  luidcr  the  inspection 
ologist  in  time  to  distinguish  the  pri^ressive  stages  of  the 
■y  process,  and  still  fewer  being  revcafel  by  cesopliagoscopy 
The  lesions  most  frequently  obser\'ed  i>ost-mortcm  are 
softening,  and  desquamation  of  the  epithelium,  with  very 
iinlations  of  viscid  mucus  here  and  there  upon  the  mncous 
The  mucous  membrane  is  seen  to  have  suffered  numbers  of 


slightly  lar^r  su|)erficinl  circumscribed  erosions,  rounded  ( 
I,  aud  likewise  a  few  actual  ulcerations.     The  follicles  of  the 
nibrane  are  often  both  swollen  and  hypertrophied,  reaching 
[)cas,  especially  in  the  upper  portion  of  the  tube, 
[uamation  of  the   epithelium   usually  takes   place  iu  small 
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patches.  One  case,  however,  has  been  recorded  (Birch-Hirschfeld ') 
wliich  a  young  hysterical  woman,  after  sutTering  three  days  with  aci 
oesophagitis  without  assignable  cause,  ejected  by  emesis  a  membnuM 
tube  two-thirds  of  the  entire  length  of  the  cesoph^us,  and  shown  un< 
examination  to  have  been  the  completely  detached  epithelial  coat  of  t 
tesopliagus,  wholly  uormal  in  its  upper  layers  and  infiltrated  with  agglo 
crated  round  cells  in  its  lower  layers.  It  was  supposed  that  the  mj 
had  been  detached  in  consequence  of  acute  subepithelial  suppuratioi 

In  addition  to  swollen  and  hypertrophied  follicles  there  may  be  so; 
evidence  of  ulcerative  destruction  of  these  follicles.  Mondi^re  and  oth 
declare  that  this  folliculous  inflammation  and  ulceration  may  exist  wii 
out  any  other  change  whatever  in  the  remaining  constituents  of  t 
mucous  membrane ;  and  therefore  this  form  of  oeeopha^tis  was  tern 
fiilllculeuse  by  Moudi^re  ^folliculous  oesophagitis).  This  form  of  I 
diNcase  has  been  observed  in  typhus  fever,  in  croup  (MondiSre),  and 
tubereulosis.  Ulceration  of  tlie  oesophagus  occurs,  liliewise,  in  car 
noma  and  in  oesophagitis  from  corrosive  fluids,  wounds,  and  oti 
injuries. 

In  pseudo-membranous  cesophagitis  the  exudation  occurs  usually 
small  circumscribed  gray-yellow  or  brownish  flakes  or  stripes  distribul 
over  different  portions  of  the  surface,  more  closely,  however,  at  the  up] 
portion  of  tlie  tube.  Superficial  erosions  are  sometimes  observed  benet 
these  deposits,  and  occasitmally  ulcerations,  at  times  suflicient  to  give  r 
to  severe  hemorrhage  (Zenker  and  Ziemssen).  Usually  the  mucc 
membrane  is  but  slightly  hypenemic.  In  some  instances  pseudo-me: 
brane  is  so  massed  in  plugs  as  to  iKBlude  the  cavity  of  the  tube,  as  wi 
obturators.  In  cases  associated  with  pseudo-membranous  gastritis  t 
oesophageal  manifestations  are  greatest  iu  tlie  vicinity  of  the  card 
extremity.  Somewhat  allied  to  pseudo-membranous  oesophagitis,  a 
apt  to  lie  confounded  therewith,  is  the  parasitic  deposit  of  the  Oldii 
albicans  in  cases  of  thrush;  in  connection  witli  which  subject  this  poi 
has  already  received  attention. 

The  jjustules  of  small-pox  may  interest  any  portion  of  the  muco 
membrane,  but  are  most  numerous  at  the  upper  portion  of  tlie  tui 
They  may  be  discrete  or  confluent.  The  pustules  from  tartar-eme 
jwisoiiing  are  most  numerous  at  the  two  extremities  of  the  canaL 
is  contended  that  the  so-called  pustules  of  variolous  oesophagitis  i 
really  tiu))erlicial  variolous  ulcers,  the  antecedent  specific  lesions  bavi 
lieen  lenticular  |>apules  merely,  with  abrasiou  of  the  softened  epithel 
hiyer.'  Variolous  tesophagitis  may  excite  an  accompanying  catarrhal 
l>seu<lo-men]branous  oesophagitis.  The  local  lesions,  be  they  pustular 
ulcerous,  heal  without  cicatrices. 

Phlegmonous  oesophagitis  presents  both  as  a  diffuse  and  as  acircti: 
scribed  inflammation.  Examined  after  death,  there  is  abundant  purub 
iufiltraliou  into  the  submucous  connective  tissue,  which  has  undergc 
destruction  in  |K>rtions  of  its  extent.  The  infiltration  pushes  the  lol 
of  mucous  membrane  outward  to  the  interior  of  the  tube,  and  tV 
diminishes   ita  calibre   considerably   when   the  infiltration   is  annul 

'  Lehrbach  dtr  pathUogucht  AnatomU,  ZiemBseD,  1ST7,  p.  818  ;  English  tnuulotioD,  1 
Tiii.  p,  140. 
*Yirdwu/t  DtiitMjxe  KUnik,  1858,  No.  3t,  p.  306;  Zenker  and  Ziemssen,  op.  ciL,  ji.  14 
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punied  by  spasm  of  the  muscular  coat  of  the  resophagus.  The  dysph:ip! 
is  not  always  due  to  tumefaction  of  the  mucous  membrane,  but  usual! 
in  part  to  coexisting  iuflummation  of  the  muscular  coat  or  inSltratio 
between  tlie  sheaths  of  muscular  fibres,  paralyzing  their  elTorts  at  coi: 
tract  ioQ. 

There  are  no  subjective  symptoms  which  permit  discrimination  betwee 
desquamative  catarrhal  oesopha^ritis  and  tolliculoas  oesophagitis.  Tt 
only  symptom  particularly  indicating  pseud o- membranous  cesophagitis  i 
the  expulsion  of  shreds  of  the  membrane  by  hawking  or  by  emesis;  bi 
a  strong  inference  is  justifiable  when  tlie  ordinary  symptoms  of  cesoph: 
gitis  occur  in  cases  of  pseud o-membrauous  pharyngitis  or  croupou 
pneumonia. 

Phlegmonous  cesophagitis  is  indicated  by  the  presence  of  pus  or  of  dea 
mucous  membrane  in  the  mntter  r^urgitifed  or  vomited.  In  sevei 
cases  there  is  considerable  febrile  reaction.  In  ciiildren,  convulsions  ma 
supervene  from  reflex  irritation  conveyed  along  the  pneumogastric  nervi 

The  course  of  acute  catarrhal  oesophagitis  is,  as  a  rule,  short,  the  pai 
and  dysphagia  asually  subsiding  in  a  few  days,  with  complete  resolutio 
and  no  unfavorable  seqnelie.  When  due  to  obstniction,  the  course  i 
indefinitely  prolonged.  Sometimes  it  subsides  into  a  mild  or  unsuspecte 
chronic  cesophagitis.  In  the  symptomatic  cesopht^itis  of  febrile  diseases 
the  course  is  longer  aud  unequal.  In  severer  forms  and  iu  phlegmonou 
iesoph!4;itis,  the  disease  may  be  protracted  by  suppuration,  abst^as,  gan 
grene,  perforation  of  the  oesophagus,  and  other  complications.  It  oflei 
terminates  fatally — in  three  or  four  days  in  some  cases — sometimes  unde 
symptoms  of  collapse.  Cases  may  recover  without  important  soquela 
but  stricture  very  often  results  from  cicatricial  complications.  Chroni 
oesopliogitis  is  a  more  fi-equent  sequel  of  the  phlegmonous  variety  thai 
of  the  catarrhal.  It,  in  its  turn,  may  give  rise  to  dilatation  of  th 
oesophagus,  annular  or  diverticular,  from  detention  of  food  and  con 
sequent  pressure. 

Diagnosis. — The  diagno'iis  will  rest  upon  the  interpretation  of  th 
coexistence  of  a  certain  uuml>er  of  the  symptoms  mentioned.  Idtopathi 
phlegmonous  osophagttis  niay  readily  be  mistaken  for  dorsal  myelitis  hj 
the  location  of  the  pain — the  more  so  that  the  spinal  disease  is  occasion 
illy  attended  with  spasm  of  the  (esophagus,  and  the  myelitis  by  difficult 
in  deglutition ;  but  the  differentiation  may  be  determined  by  the  inabilit; 
to  produce  (esophageal  pain  by  pressure  made  along  the  dorsal  vertebra 
In  deuteropathie  or  traumatic  phlegmonous  cesophagitis,  the  history  o; 
the  attack  will  indicate  tlie  probable  nature  of  the  malady,  an<l  preven 
the  mistake.  Diffused  oesophagitis  is  suspected  when  the  general  pain  o 
the  painful  dyspiiagia  appears  to  extend  along  the  entire  tract  of  th 
esophagus,  or  at  least  n  large  portion  of  it 

Circumscril>ed  oesophagitis  is  usually  indicated  by  odynpliagia  at  a  oer 
tain  point  of  the  tube  ai^er  completing  the  act  of  deglutition.  The  Iocs 
tion  of  the  inflammation  can  sometimes  be  determined  by  auscultation  o: 
the  descent  of  the  alimentary  bolusor  of  a  swallow  of  water  (Hambur^r 
which  may  yield  evidence  to  the  ear  of  arrest  or  impediment  to  its  pas 
iage.  Auscultation  of  the  (esophagus,  however,  is  less  useful  in  acut 
xsoi)hagitis  than  in  stenosis,  stricture,  and  mechanical  obstniction.  AVhei 
available  in  cesophagitis,  the  normal  sound  of  the  passage  of  water  dowi 
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icomes  masked,  and  accompanied  by  tliat  of  rogurgitative 
II  bubbles  of  air.  Sometimes  there  is  a  slight  friction  sound 
t  of  deglutition  itself.  In  circumscribed  cesophugitis,  espc- 
annular,  as  is  most  frequently  the  case,  sounds  are  heard 
o  marked  oUstruetion  to  the  descent  of  the  bolus.  Absces" 
litively  diagnosticated  until  after  its  rupture  and  the  appear- 
in  tlie  matters  regurgitated  or  otlierwise  expelled  from  tlie 

n  of  the  oesophagus  is  hardly  justifiable  as  a  method  of  diag- 
sophagitis,  though  projwr  enough  when  it  becomes  important 
the  locality  of  attendant  obstruction, 
rtant  that  inBammation  of  the  oesophagus  be  differentiated 

stricture,  stenosis,  carcinoma,  and   other   cesophageal  mal- 

all  of  which  pre.'*ent  the  same  main  subjective  symptoms — 
e<1iment  to  deglutition.  The  history  of  the  ca.se  is  in  itself 
eat  diagnostic  value,  often  quite  sufficient  for  the  purpose; 
ence  or  retention  other  data  must  be  gathered, 
the  oesophagus  is  most  frequent  in  neurotic  subjects.  Its 
3  are  often  sudden.  It  is  evanescent  or  intermittent.  It  is 
Section,  It  is  often  overcome  in  a  moment  by  catheterization. 
iresents  often  an  additional  symptom  of  cesophagitis,  the 
of  mucus  and  food.     The  differentiation  is  made,  in  cases 

the  passage  of  the  bougie  or  catheter. 

of  the  (esophagus,  while  recent,  may  present  much  simil- 
ihagitis,  but  as  the  case  advances,  the  glandular  involve- 
nchexia,  the  expulsion  of  cancerous  fragments,  and  the 
blood  seem  sufficieut  to  prevent  further  confusion. 
i, — The  prognosis  is  favorable  in  acute  catarrhal  cesophagitis, 
tions  often  subsiding  within  a  few  days ;  sometimes,  indeed, 
hours,  and  tliat,  too,  without  s]>ecial  medicatiou.  It  is 
^ly  dependent  on  the  cause  of  the  resophagitis  and  the 
extent  of  the  malady.  The  only  unfa\'orable  prognostica- 
om  the  impediment  to  nourishment  and  the  complicatious 
nsue, 

|)tive  pustulous  tesophagitis  from  the  use  of  preparations  of 
a  manifestations  usually  subside  within  a  few  days  upon 
'  the  remedy.     Sometimes,  however,  these  cases  terminate 

mbranous  oesophagitis  is  usually  fatal  in  its  significance,  and 
'  be  said  of  the  pustulous  or  ulcero-jKipular  tesophagitis  of 

lus  oesophagitis   is  of  grave   augury,  though    many   cases 

may  prove  fatal  within  two  or  three  days,  though  life  is 

ng«l  for  several  days,  even  in  fatal  cases,     When  not  fatal, 

apt  to  form,  which,  discharging  internally  or  externally,  are 

tricture  or  flstultc, 

ative  oesophf^itis  and  intense  catarrhal  cesophagitis  may 

chronic  thickening  of  the  walls  of  the  oesophagus  and  in 

lesions  more  or  less  extensive, 

T. — Mild  oesophagitis  requires  no  special  treatment.     The 

i  be  kept  within  doors,  and  be  fed  on  ric-water,  barley- 
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water,  and  other  mudlagiaous  articles  of  diet,  so  as  to  avoid  all  eotirc 
of  local  irritation.  These  drinks  are  usually  better  borne  hot  than  col 
but  sometimes  cold  is  quite  agreeable.  When  cold  can  be  well  borne  tl 
frequent  deglutition  of  pellets  of  ice  is  useful  as  well  as  agreeable,  ai 
ice-cream  becomes  a  medicinal  article  of  diet. 

In  severe  cases  the  measures  indicated  become  still  more  requisite,  ai 
the  use  of  the  voice  should  be  restrained  in  addition.  AH  unnecessa 
efforts  at  deglutition  should  be  avoided,  and  anodyne  medicaments  (opiui 
hyoscyamus,  belladonna)  should  be  added  to  the  demulcent  food  or  be 
erages.  When  swallowing  is  impracticable  or  very  painful,  nutrime 
should  be  given  by  the  bowel,  and  medicines  by  the  bowel  or  by  t 
skin.  Thirst  may  be  allayed  by  retaining  fragments  of  ice  in  the  mou 
from  time  to  time,  by  rinsing  the  mouth  with  simple  or  acidulated  wat» 
by  sucking  the  juice  of  acid  fruits,  or  by  allowing  compressed  efferv< 
cent  lozenges  to  dissolve  slowly  in  the  mouth. 

The  external  application  of  cold  compresses,  continuously  or  in  fi 
queut  renewals,  is  also  indicated. 

Febrile  phenomena  require  ordinary  antiphl<^ist!c  medication.  Whi 
this  is  impracticable,  the  indications  may  be  met  by  using  the  cold  ba 
or  the  wet  siieet,  and  by  administering  antipyretics  hypodermaticall 
Traumatic  oesophagitis  from  a  foreign  body  requires  removal  of  the  obj( 
if  still  in  the  cesophagus ;  that  from  swallowing  alkalies  is  met  by  t 
use  of  acidulated  beverages  (vinegar  and  water,  Orfila);  that  from  swi 
lowing  acids,  by  the  use  of  alkaline  drinks,  of  which  the  haudiest 
usually  soap  and  water.  As  soon  as  they  can  be  procured  this  may 
changed  for  lime-water  and  calcined  magnesia.  Theoretically,  the  ca 
bonates  of  the  alkalies  are  indicated  likewise,  but  it  is  contended  (Hai 
burger,  Oppolzer)  that  the  extrication  of  the  carbonic  acid  gas  rendc 
mecnanical  rupture  of  the  corroded  oesophagus  imminent.  Suosequcntl 
fresh  water  should  be  freely  drunk,  or  be  injected  into  the  oesophag 
when  swallowing  is  impracticable.  The  subsequent  treatment  b  to 
instituted  upon  general  principles. 


Ohronic  (Esophagitis. 

Definition  — A  chronic  inflammation  of  some  of  the  tissues  of  t 
oesophagus. 

Synonym. — (Esophagitis  chronica. 

Etiology, — Chronic  oesophagitis  is  sometimes  a  sequel  of  the  act 
affection.  More  frequently  it  is  the  result  of  excessive  use  of  stro 
alcoholic  beverages  or  of  very  hot  drinks.  It  is  said  to  be  sometin 
the  result  of  passive  congestion  in  chronic  pulmonary  and  cardi 
diseases.  It  follows  the  prolonged  sojourn  of  foreign  bodies  in  t 
oesophagus.  It  exists  in  connection  with  carcinoma  of  tlie  oesopha^ 
with  dilatation,  and  with  stricture  of  the  cesophagus,  and  with  other  d 
eases  obstructing  the  tube  externally  or  internally.  It  is  sometimes  pi 
duced  by  caries  of  the  vertebrre,  both  scrofulous  and  syphilitic,  and 
the  pressure  of  aneurismal  and  other  tumors. 

Pathology  and  Morbid  Anatomy. — Hypertrophy  of  the  muco 
membrane  of  the  oesophagus,  of  the  submucous  oonnective  tissue,  a 
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even  of.  the  muscular  coat,  are  the  processes  which  take  place  in  chronic 
oesoph^itis,  especially  when  it  has  been  of  long  continuance.  This  hyper- 
trophy, when  at  or  near  the  cardiac  extremity,  may  produce  stricture 
TRokitansky  and  others),  with  subsequent  dilatation  of  the  oesophagus 
Irom  its  frequent  and  prolonged  distension  by  food  which  should  have 
passed  on  at  once  into  the  stomach. 

On  post-mortem  examination  the  main  evidences  of  disease  are  most 
frequent  in  the  lower  third  of  the  organ.  Its  folds  of  mucous  membrane 
are  thick  and  prominent,  dirty  red,  brownish-red,  or  gray,  as  may  be, 
abraded  here  and  there,  and  covered  with  viscid  muco-purulent  secre- 
tions. Abscesses  and  ulceration  are  not  uncommon  in  cases  due  to 
prolonged  pressure  or  extension  of  disease  from  outside  the  tube. 
Such  ulceration  has  not  uncommonly  been  the  source  of  serious  hem- 
orrhage. 

Diiluse  inflammation  of  the  peri-  or  retro-oesophageal  connective  tissue 
has  been  noted  as  an  occasional  sequel  to  the  inflammatory  process  in  the 
walls  of  the  oesophagus. 

Symptomatology,  etc. — The  symptoms  of  simple  chronic  oesopha- 
gitis are  similar  in  the  main  to  those  of  mild  acute  oesophagitis,  but  are 
often  still  more  moderate,  and  therefore  likely  to  be  overlooked.  In 
severe  cases  the  symptoms  are  chiefly  those  of  the  disease,  usually  ste- 
notic, which  has  excited  the  chronic  inflammatory  process.  The  course 
is  prolonged  and  the  duration  indefinite.     Stricture  is  a  frequent  sequel. 

DiAGNasis. — The  diagnosis  rests  on  the  same  principles  and  inferences 
as  in  acute  oesophagitis,  the  symptoms,  however,  being  of  longer  dura- 
tion. The  auscultatory  signs  of  arrest  or  impediment  in  the  descent  of 
the  solid  or  liquid  bolus  are  usually  more  definite  than  in  acute  oesopha- 
gitis. The  same  differentiations  are  available  in  excluding  spasm,  stricture, 
and  malignant  diseases.  The  use  of  the  sound  or  catheter  is  much  more 
justifiable  than  in  the  acute  variety. 

Prognoses. — The  prognosis  is  usually  unfavorable,  on  account  of  the 
great  liability  to  stricture  and  occlusion  from  organization  of  inflammatory 
products. 

Treatment. — Chronic  oesophagitis  may  require  both  local  and  con- 
stitutional treatment.  The  constitutional  treatment  will  have  to  be 
adapted  to  the  cause  of  the  disease.  If  due  to  obstructed  circulation 
in  consequence  of  valvular  disease  of  the  heart,  digitalis  and  remedies 
of  its  class  will  be  indicated.  If  due  to  obstructive  pulmonic  disease, 
chloride  of  ammonium  and  alkaline  remedies  will  be  indicated.  Sj'phil- 
itic  inflammation  requires  the  mixed  treatment,  with  mercuric  chloride  and 
potassium  iodide  or  their  equivalent.  Iodides,  indeed,  are  often  required 
in  non-specific  cases,  and  are  useful  particularly  in  ordinary  circumscribed 
cesophagitis.  Under  all  conditions  alcoholic  beverages  should  be  inter- 
dicted, and  so  should  the  deglutition  of  all  irritating  food  and  drink. 
Mild,  bland,  and  mucilaginous  substances  should  be  largely  employed  in 
food  and  drink.  The  copious  use  of  carbonic-acid  waters  is  also  recom- 
mended (Oppolzer).  Sinapisms  and  revulsives  to  the  side  of  the  cervical 
and  dorsal  vertebrse  are  also  recommended  by  some  writers  (Oppolzer). 

The  topical  treatment  consists  in  the  systematic  use  every  few  days  of 
aqueous  solutions  of  astringents  (alum,  tannin,  ten  to  thirty  giiiins  to  the 
ounce)  or  alterants  (compound  solution  of  iodine,  twenty  minims  to  the 
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ounce)  passed  gently  over  the  diseased  surfaces  by  means  of  a  piece  of 
soft  surgical  sponge  securely  attached  to  a  flexible  staff. 

Severe  pain  of  rather  sudden  occurrence  is  usually  attributable  to  cir- 
cumscribed ulceration,  and  is  best  treated  by  superficial  cauterization,  as 
above,  with  a  dilute  solution  of  silver  nitrate  (ten  grains  to  the  ounce). 
These  remedies  may  be  used  in  the  form  of  ointments  of  the  same 
strength  smeared  upon  a  rather  large  flexible  bougie.  To  relieve  pain 
and  sense  of  constriction  belladonna  or  stramonium  ointment,  applied  in 
the  same  manner,  sometimes  fulfils  a  useful  indication.  Before  making 
these  applications  attempts  should  be  made  by  auscultation  to  locate  the 
seat  of  disease  or  obstruction.  After  subsidence  of  the  disease,  occasional 
catheterization  may  be  practised  at  intervals  of  several  weeks,  in  order  to 
detect  any  recommencing  stenosis. 


Ulcerations  of  the  CEsophagus. 

Definition. — Circumscribed  destruction  of  portions  of  the  mucoos 
membrane  of  the  cesophagas,  the  result  of  inflammatory  processes. 

Etiology. — Ulceration  of  the  oesophagus  occurs  as  a  result  of 
inflammation  of  the  organ,  as  discussed  in  connection  with  CEsophagitis, 
and  the  cause  varies  with  tlie  character  of  the  oesophagitis,  whether 
idiopathic,  traumatic,  or  symptomatic  of  disease  elsewhere.  Diseases, 
constitutional  or  local,  provocative  of  ulceration  of  the  oesophagus, 
usually  implicate  some  portion  of  either  the  alimentary  or  the  respi- 
ratory tract. 

Symptomatology. — ^The  symptoms  are  in  the  main  those  described 
under  Acute  CE^sophagitis,  particularly  the  expulsionof  sanguinolent  pAxl- 
ucts  or  of  unmixed  blood.  Perforation  into  the  trachea  is  indicated  by 
expectoration  of  food  or  drink ;  perforation  into  the  great  vessels,  by 
hsematemesis,  usually  fatal;  and  perforation  into  the  mediastinum,  by 
emphysema  and  purulent  cellulitis.  When  large  or  extensive  ulcerations 
have  cicatrized  they  occasion  symptoms  of  organic  stricture. 

Pathology  and  Morbid  Anatomy. — Referring  to  the  correspond- 
ing section  under  CEsophagitis,  attention  may  be  directed  here  to  the 
liability  of  deep-seated  ulcers  of  the  oesophagus  to  perforate  the  gullet 
and  establish  fistulae  with  the  trachea,  bronchi,  mediastinum,  aorta,  and 
carotid  artery,  according  to  the  locality  of  the  lesion.  These  lesions  are 
usually  necessarily  fatal. 

Diagnosis. — The  presence  of  blood  in  matters  regurgitated  or  vomited 
forms  the  chief  diagnostic  indication  of  ulceration  of  the  oesophagus, 
taken  in  connection  with  the  usual  symptoms  of  acute  or  chronic 
oesophagitis. 

Prognosis. — The  prognosis  is  altogether  dependent  on  the  nature 
of  the  disease  which  has  given  rise  to  the  ulceration. 

Treatment. — The  constitutional  treatment  will  depend  on  the  nature 
of  the  disease  which  has  occasioned  ulceration.  Ergot  and  turpentine  are 
administered  in  case  of  hemorrhage — the  former  best,  perhaps,  hypoder- 
matically.  Attempts  are  sometimes  made  to  cauterize  the  ulcer  or  ulcers 
with  nitrate-of-silver  stick  conveyed  in  a  covered  slotted  canula,  to  be 
exposed  when  the  fenestrum  reaches  the  ulcerated  locality,  previously 
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determined  by  catheterization,  or  inferred  to  be  reached  by  the  sensations 
of  the  patient.  The  practice  is  uncertain  in  its  manipulation  and  ques- 
tionable in  its  results. 


Stricture  of  the  CEsophagus. 

Definttiox. — A  constriction  of  the  calibre  of  the  oesophagus,  whether 
spasmodic  or  organic  in  character.  This  definition  excludes  stenosis  due 
to  pressure  from  without. 


Spasmodic  Stricture  of  the  CEsophagus. 

Definition. — A  contraction  of  the  muscles  of  the  oesophagus,  of 
variable  duratioti,  causing  partial  or  complete  stenosis  of  the  gullet  and 
interfering  with  the  passage  of  food  or  of  food  and  drink  to  the  stomach. 

SyNONYifS. — CEsophaeismns,  Spasm  of  the  oesophagus,  Cramp  of  the 
oesophagus,  Convulsive  dysphagia.  Spasmodic  dysphagia.  Spasmodic  ste- 
nosis of  the  oesophagus.  Spastic  stricture  of  the  oesophagus. 

History. — ^On  this  subject  there  is  little  of  importance  in  medical 
annals  previous  to  the  observations  of  Frederick  Hoffmann,*  and  little  of 
importance  subsequently  save  the  observations  of  Mondi^re,*  though 
numerous  personal  observations  are  on  record,  as  well  as  a  number  of 
excellent  compilations  in  various  monographs,  text-books,  encyclopsedias, 
and  dictionaries. 

Etiology. — Spasmodic  stricture  of  the  oesophagus  is  a  neurosis  often 
hysterical.  It  is  much  more  frequent  in  females  than  in  males,  and, 
although  observed  in  young  subjects  and  less  frequently  in  old  ones,  is 
most  common  between  the  ages  of  twenty  and  fifty.  It  is  sometimes 
observed  in  several  members  of  a  neurotic  family.  It  is  often  associated 
with  other  evidences  of  neurosis,  but  sometimes  constitutes  the  sole  mani- 
festation. Sometimes  the  cause  defies  detection.  Sometimes  it  can  be 
traced  to  a  fear  of  strangulation,  induced  primarily  by  some  accidental 
impediment  to  deglutition  or  the  entrance  of  a  foreign  body.  Strong 
mental  emotion,  such  as  the  dread  of  hydrophobia  after  having  been 
bitten  by  a  dog,  sometimes  produces  the  affection. 

It  occurs  in  connection  with  organic  lesions  of  the  oesophagus,  organic 
lesions  of  the  stomach,  organic  lesions  of  the  larynx  and  trachea,  and 
organic  lesions  of  the  lungs,  heart,  large  blood-vessels,  and  pcrioesophageal 
tissues,  but  likewise  as  a  reflex  disorder,  with  lesions  of  distant  organs, 
as  the  genito-urinary  tract,  the  intestines,  the  brain  and  spinal  cord.  Even 
pregnancy  may  produce  reflex  oesophagismus.  It  sometimes  occurs  as  a 
direct  or  reflex  manifestation  of  gout  and  of  rheumatism.  In  a  few 
instances  it  occurs  as  one  of  the  manifestations  of  tetanus  and  of 
hydrophobia. 

SYMPTOMATOiiOOY,  CoiTBSE,  DURATION,  ETC. — ^The  spasm  may  affect 

*  De  gpatmo  gula  infenorxBy  Hake,  1733 ;  Dt  morbU  cuophagi  ^pasmodiciBf  Opera  omnia, 
vol.  iii.,  Goieva,  1761. 

'  **  Becherches  but  rCSsophagisme  on  Spasme  de  TGilsophage/'  Arch,  gin,  de  Mid^ 
April,  1833. 
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the  oesophamis  only,  or  may  be  associated  with  spasm  of  the  muscles  of  the 
pharynx,  it  is  usually  manifested  in  a  sudden  inability  to  swallow  or  to 
complete  the  acts  of  deglutition.  Tliis  may  be  transitory  or  may  continue 
for  a  number  of  hours.  The  relaxation  of  the  spasm  is  sometimes  followed 
by  the  discharge  of  flatus  and  the  copious  secretion  of  pale  urine.  The 
spasm  may  recur  at  irregular  intervals  or  be  more  or  less  distinctly  inter- 
mittent. Sometimes  it  precedes  every  effort  at  deglutition.  In  some  in- 
stances it  occurs  only  upon  attempts  to  swallow  certain  kinds  of  food,  and 
tlie  articles  of  food  vary  with  different  patients.  Cold  viands  sometimes 
produce  spasm  when  warm  and  hot  fooa  is  tolerated.  Consciousness  of 
a  liability  to  spasm  increases  the  dysphagia  for  the  time  being,  or  brings 
it  on  suddenly  when  this  liability  had  been  forgotten.  The  spasm  is 
sometimes  painless  and  sometimes  painful.  In  some  instances  it  is  asso- 
ciated with  partial  regurgitation  of  a  mass  of  air  (the  globus  hystericus). 

The  dysphagia  is  rarely  complete,  instances  in  which  no  liquids  can  be 
swallowed  beiug  infrequent.  The  aliment  swallowed  usually  passes  on 
into  the  stomach,  upon  relaxation  of  the  spasm,  after  a  certain  period  of 
detention  varying  from  a  number  of  seconds  to  many  minutes.  In  cases 
of  prolonged  or  persistent  spasm  the  aliment  is  usually  rejected,  either  at 
once  or  after  a  time,  according  as  the  contraction  takes  place  at  the 
pharyngeal  extremity  of  the  oesophagus  or  lower  down.  When  reject«l 
afl^r  some  detention  in  the  gullet,  the  aliments  are  usually  enveloped 
with  mucus  or  followed  by  expulsion  of  mucus  and  of  flatus. 

In  some  subjects  the  pain  in  swallowing  is  severe.  Sometimes  it  is 
associated  with  spasm  of  the  diaphragm  (hiccough),  spasm  of  the  air- 
passages,  palpitation  of  the  heart,  and  syncope. 

The  liability  to  spasm  sometimes  continues  for  years.  Sometimes  it 
ceases  permanently  as  suddenly  and  as  unexpectedly  as  it  began. 

The  seat  of  the  spasm  is  referred  by  the  patient  to  different  r^ons, 
which  in  their  totality  comprise  the  entire  extent  of  the  oesophagus.  In 
some  patients  the  seat  varies  on  different  occasions.  The  actual  seat  of  any 
individual  spasm  is  best  determined  by  exploration  with  the  cesophageiil 
bougie  or  by  auscultating  the  oesophagus  during  the  passage  of  a  bolus. 
It  is  most  frequent  perhaps  at  the  upper  extremity,  and  then  perhaps  at 
the  cardiac  extremity.  When  habitually  low  down,  there  is  some  liability 
to  permanent  distension  of  the  oesophagus  from  repeated  retentions  of 
food  at  the  same  place  for  hours  together.  In  some  instances  food  is 
regurgitated  from  the  oesophagus  after  its  retention  for  a  day  or  even 
longer.  When  the  spasm  is  high  up,  the  regurgitation  may  follow  the 
act  of  deglutition  almost  immediately. 

Pathology  and  Morbid  Anato^iy. — The  affection  being  usually  a 
pure  neurosis,  there  is  no  oesophageal  lesion  to  be  cited.  In  some  of  the 
few  autopsies  recorded,  constriction  has  been  noted  without  lesion  of 
tissue. 

Diagnosis. — The  diagnosis  is  based  on  the  sudden  onset  of  the  spasm 
without  assignable  cause,  its  intermittent  or  recurrent  character,  its 
manifestation  in  advance  of  the  effort  at  deglutition,  the  S}Tnptoms  of 
regurgitation,  the  coexistence  of  some  of  the  affections  mentioned  in  con- 
nection with  its  etiology,  and  on  the  satisfiictory  result  of  exploration  with 
the  oesophageal  bougie;  which  differentiates  the  affection  from  organic 
stricture  or  mechanical  obstruction.     In  catheterization  of  the  oesophagus 
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in  cases  of  pure  spasm,  although  the  sound  is  usually  arrested  at  the  seat 
of  constriction,  it  passes  onward  after  a  few  moments  by  sudden  relaxa- 
tion of  the  spasm.  Sometimes,  indeed,  the  very  first  manipulation  of 
this  kind  overcomes  the  spasm  permanently. 

In  the  absence  of  other  indications  the  differentiation  from  spasm  of 
organic  origin  rests,  in  great  measure,  on  the  conservation  of  nutrition, 
cases  being  few  in  which  the  spasm  is  persistent  enough  to  interfere  so 
materially  with  the  ingestion  of  aliment  as  to  produce  emaciation. 

Prognosis. — ^The  prognosis  is  usually  favorable  in  spasm  of  the 
oesophagus,  except  in  cases  where  the  underlying  malady  is  itself  a  grave 
one.  Patients  do  not  die  of  neurotic  spasm  of  the  oesophagus.  In  the 
majority  of  cases  it  is  susceptible  of  cure  within  a  few  weeks,  sometimes 
much  more  promptly.  Even  when  it  continues  for  months  or  for  years 
there  is  little  fear  of  permanent  injury  to  the  general  health,  inasmuch  as 
sufficient  nutriment  of  some  kind  or  other  can  be  ingested  to  sustain  the 
patient. 

The  duration  of  the  affection  depends  upon  the  surroundings  of  the 
patient,  his  amenability  to  treatment,  and  the  existence  or  absence  of 
disease  in  the  oesophagus  or  elsewhere.  In  cases  dependent  upon  diseased 
conditions  in  the  oesophagus  or  elsewhere  the  character  of  the  disease  con- 
trols the  prognosis,  both  immediate  and  ultimate.  Thus,  aneurism  of 
the  aorta,  tuberculosis,  ulceration  of  the  larynx  and  trachea,  carcinoma  of 
the  stomach,  tetanus,  and  hydrophobia  present  the  highest  unfavorable 
indications.     Purely  neurotic  cases  are  extremely  prone  to  recurrence. 

TREATifENT. — ^The  treatment  to  be  pursued  will  depend  upon  the 
nature  of  the  case.  If  due  to  organic  lesion  in  the  cesophagus  or  in  some 
other  oi-gan,  the  treatment  will  l)e  directed  to  that  affection,  whatever  it 
may  be.  If  due  to  emotional  disturbance,  therapeutic  efforts  will  be 
directed  to  their  su])pression  or  removal.  If  purely  hysterical,  appropri- 
ate constitutional  remedies  for  that  condition  will  be  prescribed.  These 
comprise  asafoetida,  valerian,  camphor,  musk,  oxide  of  zinc,  bromides, 
belladonna,  conium,  and  so  on,  best  administered  in  small  doses  at  fre- 
quent intervals. 

Local  treatment  is  almost  always  necesjsar)",  both  for  its  beneficial 
mechanical  effects  and  for  its  emotional  influence.  This  consists  in  the 
systematic  passage  of  the  bougie ;  and  it  is  by  far  the  best  practice  to 
insist  upon  the  patient's  submission  to  it  without  an  ansesthetic.  In 
cases  of  intense  hypersesthesia,  which  are  rare,  and  in  the  initial  explor- 
atory passage  of  the  instrument  in  highly  excitable  or  uncontrollable 
subjects,  ansesthesia  may  be  resorted  to  if  there  be  no  contraindication. 
The  mere  passage  of  the  bougie  will  often  effect  immediate  relaxation  of 
the  spasm.  When  required,  the  manipulation  may  be  repeated  a  few 
times  at  intervals  of  several  days.  Should  the  passage  of  the  bougie 
determine  the  stricture  to  be  purely  spasmodic,  the  patient  should  be 
made  to  partake  of  food  in  the  physician's  presence  at  first,  and  afterward 
under  the  supervision  of  an  efficient  attendant,  until  it  becomes  evident 
that  there  is  no  absolute  impediment  to  the  passage  of  food.  The  pres- 
ence of  the  physician  during  early  attempts  at  taking  ordinary  food 
imparts  such  confidence  in  the  patient  that  he  soon  overcomes  his  dread 
of  strangling  and  learns  to  eat  again  as  he  should  do.  Meantime,  it  may 
be  necessary  from  time  to  time  to  pass  the  bougie  just  before  food  is  taken. 
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In  such  cases  it  is  well  to  smear  the  iostrument  with  ointment  of  bellar 
donna^  so  as  to  deposit  it  more  or  less  along  the  entire  tract  of  the  oesoph- 
agus. Failing  by  these  methods,  success  may  follow  the  occasional  pas- 
sage, at  intervals  of  a  few  days,  of  a  sponge  probang  saturated  with  a 
very  weak  solution  of  iodine  or  of  silver  nitrate. 

Counter-irritation  along  the  course  of  the  pneumogastric  nerve  or  along 
the  spine  is  sometimes  useful. 

Electricity  is  sometimes  employed  to  overcome  the  spasm;  but  intra- 
oesophageal  electrization  of  every  kind  is  risky  from  the  danger  of  exciting 
fatal  syncope  from  irritation  of  the  pneumogastric  nerve.  This  objection 
is  not  applicable  to  percutaneous  electrization,  save  in  a  much  more  lim- 
ited degree.  Caution  is  requisite  even  with  external  manipulations  along 
the  tract  of  the  pneumogastric  nerve ;  and  such  manipulations,  therefore, 
should  not  be  undertaken  without  sufficient  familiarity  with  the  effects 
of  electric  currents  in  that  situation. 

Taken  all  in  all,  the  best  results  seem  to  follow  the  systematic  use  of 
the  bougie  and  enforced  deglutition  under  the  eye  of  an  attendant  in 
whom  the  patient  feels  i*eliauce  can  be  placed  in  case  the  food  should  "  go 
the  wrong  way  "  or  become  impacted  in  the  gullet. 

Organic  Stricture  of  the  (Esophagus. 

Definition. — Diminution  in  the  calibre  of  the  oesophagus  in  conse- 
quence of  organic  alterations  in  its  walls,  whether  interstitial,  cicatricial, 
or  malignant. 

Synonym. — Stenosis  of  the  oesophagus. 

History. — ^As  mentioned  in  connection  with  other  affections  of  the 
oesophagus,  so  with  organic  stricture :  though  much  more  has  been  writ- 
ten on  the  subject,  it  is  to  the  observations  and  publications  of  Mondi^re, 
so  frequently  cited,  that  we  must  credit  medical  literature  with  a  due 
appreciation  of  this  topic.  The  last  thirty  years  especially  have  been 
prolific  in  the  record  of  cases,  and  their  study  has  been  further  stimulated 
by  the  attention  directed  to  the  operation  of  gastrostomy  as  a  means  of 
prolonging  life  in  cases  otherwise  hopelessly  fatal. 

Etiology. — Organic  stricture  of  the  oesophagus  is  occasionally  con- 
genital. As  a  rule,  life  is  rarely  prolonged  under  such  conditions,  but 
cases  are  on  record  in  which  it  has  been  preserved  to  quite  advanced  age. 
Thus,  in  a  female  who  died  from  inanition  at  fifty-nine  years  of  age,  after 
lifelong  symptoms  of  stricture  (Everard  Homes'),  there  was  an  annular 
stricture  l)ehind  the  first  ring  of  the  trachea ;  and  in  a  male  subject  who 
died  with  pneumonia  at  seventy-four  years  of  age,  after  lifelong  symp- 
toms of  stricture,^  the  stricture  was  found  at  the  cardiac  extremity  of 
the  oesophagus,  which  was  enormously  dilated  its  entire  length  above 
the  constriction. 

In  the  majority  of  cases  the  stricture  is  due  to  cicatricial  obliteration 
of  more  or  less  of  the  calibre  of  the  oesophagus,  the  result  of  losses  of 
substance  following  scalds  produced  by  caustic  substances  swallowed, 
mostly  by  accident  and  sometimes  by  design,     ^younds  of  all  kinds, 

^  BihUoih.  w»&f.,  t.  viii.  p.  260 ;  Michel,  Did.  Encydopediipu,  t.  xiv.  p.  466. 
«  Wilka,  Paih.  Tram*,  Lnndov,  xvii.  p.  130;  Holmee,  TU  Surgical  Treatment  of  the  Di*- 
sases  of  Jvifaney  and  Chiidhood,  2d  ed.,  p.  137. 
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whether  from  the  interior,  as  in  the  case  of  foreign  bodies  and  instru- 
ments of  extraction,  or  from  the  exterior,  as  in  the  case  of  surgical  oper- 
ations, wounds  from  firearp^s,  and  the  like,  are  apt  in  their  cicatrization 
to  give  rise  to  this  form  of  stricture. 

Though  denied  by  some  authorities,  syphilitic  disease  of  the  oesophagus 
is  an  undoubted  cause  of  stricture.  Setting  aside  disputed  records  of  older 
authorities,  we  may  cite  recent  cases  reix)rted  by  Lancereaux,  "West,*  Wilks, 
Virchow,  and  Lublinski,^  the  latter-named  going  deeply  into  the  bibliog- 
raphy, pathology,  and  tlierapeutics  of  stricture  from  syphilis.  The  author 
could  add  his  personal  testimony  were  it  requisite. 

Stricture  of  the  cesopliagus  is  likewise  occasioned  by  the  presence  of 
papillomatous,  fibroid,  and  other  morbid  growths.  Carcinoma  is  quite  a 
frequent  cause. 

The  frequent  deglutition  of  undiluted  spirituous  liquors  is  said  to  give 
occasion  at  times  to  stricture  of  the  oesophagus,  but  in  these  instances  this 
result  IS  usually  due  to  precedent  chronic  oesopliagitis  thereby  excited,  and 
terminating  in  infiltration  and  hyperplasia  of  the  submucous  connective 
tissue,  and  sometimes  great  thickening  of  the  epithelium  as  well. 

Males  are  more  frequently  the  subjects  of  stricture  of  the  oesophagus, 
and  early  adult  life  the  most  frequent  period  for  its  occurrence,  though  it 
may  present  at  any  age. 

SviiPTOMATOi/XJY. — Except  in  traumatic  cases,  the  earliest  symptoms, 
preceded  in  some  instances  by  indications  of  mild  oesophagitis,  perhaps 
unnoticed  or  unrecognized,  are  occasional  impediments  to  deglutition  of 
large  and  firm  boluses,  or  rather  a  mechanical  obstacle  to  completion  of 
the  act  of  glutition  occurring  at  intervals  of  a  few  meals  or  a  few  days. 
After  a  while  the  swallowing  of  a  large  solid  bolus  becomes  permanently 
impracticable.  Then,  sometimes,  repeated  eiforts  become  necessary  to 
swallow  small  masses  of  solid  food ;  and  even  to  do  this  may  require 
external  manipulation,  or  at  least  the  additional  pressure  of  liquids  swal- 
lowed immediately  after  the  solid  bolus.  These  efforts  are  sometimes 
attended  with  spasm,  regurgitation,  and  pain,  and  may  be  accompanied 
in  addition  with  tracheal  dyspnoea,  and  with  nervousness  in  consequence. 
As  the  disease  progresses  it  becomes  impossible  to  swallow  solid  food,  and 
subsequently  even  fluid  food  in  extreme  cases.  The  bolus  is  then  often 
regurgitated  immediately  after  its  deglutition,  and  may  be  covered  with 
mucus,  blood,  pus,  or  fragments  or  detritus  of  ulcerated  malignant  growth, 
according  to  the  nature  of  the  case.  Pain  and  sensations  of  rawness  are  often 
felt  at  the  point  of  constriction,  whence  the  pain  often  radiates  toward  one 
or  both  scapulae.  If  the  tube  is  much  dilated  above  the  stricture,  the  food 
may  be  detained  in  the  sac  for  several  hours,  and  then  be  regurgitated  in 
a  softened,  partially-decomposed  condition.  Should  the  mass  be  so  situated 
as  to  compress  the  trachea,  suffocative  symptoms  may  be  produced. 

In  stricture  due  to  organic  disease  there  may  be  dysphonia  from  pres- 
sure or  injury  to  the  recurrent  laryngeal  nerve  producing  paralysis  of  the 
vocal  band.  The  anatomical  relations  of  the  left  recurrent  nerve  renders 
it  the  much  more  liable  of  the  two  to  become  implicated.  Moderate 
dyspnoea  may  result  from  this  paralysis  by  reason  of  the  reduced  space 
I'f  the  glottis. 

^  The  Lancet,  1872. 

^BeHin.  kiin,  Woch.,  Aug.  20, 1883;  London  Medical  Record,  Nov.  15, 1883,  p.  489. 
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PATHOLoaY  AND  MoRBiD  Anatomy. — ^Organic  stricture  of  the 
oesophagus  is  usually  due  to  disease  or  structural  change  involving  the 
mucous  membrane  and  submucous  connective  tissue;  but  the  muscular 
structure  may  become  involved  likewise.  It  may,  however,  be  due  to 
abnormal  laxity  of  ^le  mucous  membrane,  permitting  a  fold  to  occupy  a 
position  impeding  the  passage  of  the  bolus. 

In  cases  which  are  not  carcinomatous  the  diminution  in  the  actual  cal- 
ibre of  the  tube  is  usually  due  to  submucous  proliferation  of  connective 
tissue  and  to  thickening  of  the  mucous  membrane.  The  encroachment 
on  the  calibre  of  the  tube  may  be  quite  slight,  or  may  be  so  great  as  to 
amount  to  almost  complete  occlusion. 

The  seat  of  stricture  is  at  the  upi)er  portion  of  the  oesophagus  most 
frequently,  then  at  the  cardiac  extremity,  at  the  point  of  crossing  by  the 
left  bronchus,  and  at  the  point  of  passage  through  the  diaphragm — ^all 
localities  slightly  constricted  normally — but  it  may  occur  at  any  portion. 

In  most  instances  the  stricture  is  single.  There  may,  however,  be  two, 
three,  or  even  four  strictures.  Multiple  strictures  are  most  common  after 
deglutition  of  caustic  substances  which  have  made  their  way  clear  down 
into  the  stomach. 

Syphilitic  strictures  are  usually  single,  and  so,  as  a  rule,  are  strictures 
of  malignant  origin.     Tlie  latter  are  much  larger  in  extent. 

Cicatricial  strictures  from  caustic  substances  may  be  in  the  form  of 
bands,  rings,  or  longitudinal  stripes  or  folds.  Sometimes  they  are  quite 
extensive,  and  have  been  known  to  interest  fully  one-third  of  the  length 
of  the  oesophagus.  The  circumference,  length,  calibre,  and  thickness  of 
the  stricture,  however,  vary  within  the  most  extreme  limits.  Occasion- 
ally occlusion  of  the  tube  is  complete. 

The  detention  of  food  above  the  stricture  usually  dilates  the  oesoi)ha- 
gus,  producing  hypertrophy  of  the  mucous  membrane  and  submucous 
connective  tissue,  followed  in  its  turn  by  fatty  degeneration.  Atrophy 
of  the  oesophagus  may  ensue  below  the  stricture  if  at  all  tight,  and  the 
mucous  membrane  becomes  thrown  into  longitudinal  folds. 

Diagnosis. — The  diagnosis  of  organic  stricture  of  the  oesophagus 
rarely  presents  difficulty.  Dysphagia,  spasm,  and  regurgitation  are 
quite  characteristic  of  stricture.  When  the  constriction  is  high  up,  the 
vomiting  or  regurgitation  of  food  may  closely  follow  its  deglutition ; 
when  low  down,  this  act  may  be  delayed  ten  or  fifteen  minutes,  in  some 
cases  for  hours.  Alkaline  reaction  of  the  vomited  matters  is  indicative 
of  their  having  failed  to  reach  the  stomach.  The  presence  of  blood-eells, 
pus-cells,  and  cancer-cells  indicates  ulceration,  suppuration,  and  malignant 
disease,  respectively. 

Auscultation  of  the  oesophagus  during  deglutition  of  water  will  indi- 
cate the  seat  of  stricture  by  revealing  the  ascent  of  consecutive  air- 
bubbles  even  when  palpation  with  bougies  fails.  The  passage  of 
oesophageal  bougias  or  the  stomach-tube  into  the  oesophagus  will  often 
reveal  the  point  of  stricture.  Its  length  is  estimated  by  the  distance  of 
the  resistance  offiired  to  the  passage  of  the  instrument ;  its  diameter,  by 
the  size  of  the  largest  instrument  which  can  be  passed  through  it ;  and 
its  consistence,  by  the  cliaracter  of  the  resistance.  Care  is  requisite  in 
manipulating  with  these  instruments,  lest  by  undue  exertion  of  force 
they  be  passed  through  an  ulcerated  portion  of  the  wall  of  the  tube  or 
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8  diverticulum.  The  character  of  the  resistance  is  sometimes  the  sole 
means  of  differentiating  stricture  from  stenosis  due  to  compression  of 
the  oesophageal  wall  from  its  outside. 

It  sometimes  happens,  in  individuals  with  impaired  sensitiveness  of 
the  epiglottis  or  vestibule  of  the  larynx,  that  the  exploratory  bougie  is 
introduced  into  the  air-passage  instead  of  the  gullet.  The  usual  pre- 
monitory phenomena  of  suffocation  will  indicate  the  mistake.  There  is 
some  likelihood,  too,  of  entering  the  larynx  in  individuals  with  unusually 
prominent  cervical  vertebrae  and  in  cases  of  stricture  at  the  extreme 
upj)er  portion  of  the  oesophagus.  In  introducing  these  instrumeuts  into 
the  oesopliagus,  therefore,  it  is  well  that  they  be  guided  along  the  fore 
finger  of  the  disengaged  hand,  and  passed  deeply  into  the  throat,  either 
to  the  side  of  the  larynx  or  behind  it.  By  keeping  to  the  side  and  reach- 
ing the  oesophagus  by  way  of  the  laryngo-pharyngeal  sinus  the  risk  of 
entering  the  larynx  may  be  avoided.  Before  introducing  the  tube  the 
case  should  be  carefully  examined  for  aneurism,  which  by  pressure 
sometimes  gives  rise  to  the  ordinary  subjective  symptoms  of  stricture. 
Should  aneurism  be  detected,  passage  of  the  tube  would  be  hawirdous. 

Prognosis. — The  prognosis  is  in  most  instances  unfavorable.  It  is 
comparatively  favorable  in  cases  of  moderate  stricture  due  to  causes 
apparently  remediable.  The  extent  and  volume  of  the  stricture  pro- 
gress more  or  less  slowly  according  to  the  nature  of  its  cause,  and  in 
non-malignant  cases,  such  as  are  due  to  the  action  of  caustic  substances, 
it  may  last  for  years  before  the  patient,  if  not  relieved,  succumbs,  as  he 
does,  from  gradual  inanition.  In  the  earlier  stages,  before  the  hyper- 
troj>liicd  muscles  above  the  stricture  undergo  fatty  metamorphosis,  the 
increased  muscular  power  is  sufficient  to  force  nourishment  through  the 
stricture ;  but  when  this  becomes  no  longer  possible  progressive  marasmus 
must  ensue.  Meantime,  abscess  may  become  devcioi)ed  in  consequence 
of  the  pressure  of  retained  food,  and  tuberculous  degeneration  of  the 
lung  and  local  gangrene  may  take  place  in  consequence  of  the  mal- 
nutrition. 

Treat^ient. — The  treatment  of  organic  stricture  of  the  oesophagus 
resolves  itself  into  maintenance  of  the  general  health,  the  administration 
of  the  iodides  to  promote  absorption  of  effusions  into  the  connective  tissue 
or  the  miLScles,  mechanical  and  operative  measures  for  removal  of  the 
causes  of  the  constriction  or  the  stricturcd  tissues  themselves,  and  opera- 
tions for  securing  artificial  o])enings  below  the  point  of  stricture  for  the 
introduction  of  nourishment  (oesophagostomy  and  gastrostomy).  Nour- 
ishment by  enema  is  of  great  value. 

In  carcinomatous  stricture  local  measures  are  in  the  main  unjustifiable, 
as  they  usually  entail  injury  which  may  prove  very  serious.  Arsenic 
internally  is  thought  to  retard  the  progress  of  malignant  disease  when 
administered  early  and  persistently.  Morphine  is  used  hypodermically 
to  assuage  pain. 

In  cancerous  and  tuberculcfus  disease  great  caution  is  requisite  in  deter- 
mining upon  mechanical  or  surgical  procedures.  In  cicatricial  stenosis 
from  the  effects  of  caustic  substances,  such  measures  may  be  undertaken 
with  much  less  consideration. 

The  local  treatment  consists  in  systematic  mechanical  dilatation  with 
bougies  or  mechanical  dilators  properly  constructed.    These  are  employed 
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daily,  every  other  day,  or  at  more  prolonged  intervals,  according  to  the  tol- 
erance of  the  parts  and  the  progressive  improvement.  They  are  retained 
several  moments  at  each  introduction,  and  followed  by  the  passage  and 
immediate  withdrawal  of  an  instrument  of  larger  size.  It  is  often 
advisable  that  the  final  dilatation  of  each  series  be  made  with  a  stomach- 
tube,  so  that  liquid  food  may  be  poured  through  it  from  a  syphon  or  a 
small-lipped  vessel,  that  there  may  be  no  necessity  for  swallowing  food 
for  some  hours  thereafter.  This  method  is  continued  until  it  becomes 
evident  that  nothing  further  is  to  be  gained  by  its  continuance.  In  cases 
that  liave  been  at  all  successful,  the  introduction  of  the  instrument  should 
be  repeated  every  week  or  two  for  a  long  time,  to  prevent  or  retard  recur- 
rence of  the  constriction,  which  is  very  liable  to  take  place.  M.  Krishaber 
has  reported '  cases  in  which  a  tube  passed  through  the  nose  'was  retained 
from  forty  to  three  hundred  and  five  days ;  and  from  this  success  he  de- 
duces the  practicability  of  continuous  dilatation  in  this  manner.  Bill- 
roth and  Rokitansky  have  encountered  cases  in  which  frequent  dilatation 
had  set  up  inflammation  of  the  surrounding  connective  tissue,  which  had 
caused  fatal  pleurisy  by  continuity. 

Forcible  dilatation  by  mechanical  separation  of  the  sides  of  a  double 
metallic  sound  has  been  employed  with  success  in  some  instances.  It  is 
a  risky  procedure. 

Destruction  of  cicatricial  tissue  by  caustics  has  been  attempted,  and, 
though  successes  occasionally  attend  the  practice,  it  is  hardly  considered 
sufficiently  promising. 

Division  of  tlie  stricture  by  internal  cesophagotomy,  with  subsequent 
dilatation,  has  been  practised  of  late  years,  and  offers  some  chances  of 
success.  CElsophagostomy  and  gastrostomy  have  been  performed  in  some 
cases  of  impassable  stricture,  and  the  latter  operation  is  gaining  in  favor. 
For  surgical  details,  however,  we  must  refer  to  works  on  surgery. 


Carcinoma  of  the  CEsophagus. 

Defixition. — Carcinomatous  degeneration  of  the  oesophagus,  what- 
ever the  variety. 

Synoxyim. — Cancer  of  the  oesophagus. 

Etiology. — Carcinoma  is  the  most  frequent  disease  of  the  oesopliagus 
that  comes  under  professional  observation.  The  most  frequent  variety 
is  the  squamous-celled  (53  out  of  57,  Butlin).  Spheroidal-celled  and 
glandular-celled  varieties  are  much  less  frequent.  In  some  instances  the 
morbid  product  is  a  combination  of  the  two.  Colloid  degeneration  is 
occasionally  met  with.  Carcinoma  is  usually  primitive.  Its  cause  is 
undetermined,  but,  as  it  is  most  frequent  at  the  constricted  portions  of 
the  tube,  pressure  is  supposed  to  be  the  exciting  cause.  It  does  not 
always  give  rise  to  seconaary  infection.  Sometimes  it  is  an  extension 
from  the  tongue,  epiglottis,  or  larynx,  or  from  the  stomach.  It  is  most 
frequent  in  males,  and  more  so  in  the  intemperate  than  in  the  abstinent. 

The  immediate  exciting  cause  is  often  attributed  to  local  injury  from 
retention  of  foreign  bodies  or  the  deglutition  of  hot,  acrid,  or  indigestible 
substances. 


^  Trafu.  IwUmaL  Med*  Congress,  London,  18S1,  vol.  ii. 
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There  appears  to  be  some  disposition  to  carcinoma  of  the  oesophagus 
in  tuberculous  subjects  ^Hamburger"),  while  the  children  of  tuberculous 
parents  may  have  carcmoma  of  tne  oesophagus,  and  their  offspring, 
again,  tuberculosis. 

Symptoms, — ^The  earliest  local  symptom  is  slight  dysphagia,  with 
impediment  to  completion  of  the  act  oi  glutition— ran  evidence  of  com- 
mencing stricture.  Subsequently,  inverted  peristaltic  action  is  added,  an 
evidence  of  dilatation  above  the  stricture,  with  partial  retention  of  food. 
At  a  later  stage  vomiting  will  occur,  with  admixtures  of  pus  and  sau- 
guinolent  fragments  of  cancerous  tissue. 

Progressive  emaciation  and  impaired  physical  endurance  usually  pre- 
cede these  local  symptoms,  but  actual  cachectic  depression  may  come  on 
quite  tardily.  At  first  there  is  no  pain ;  subsequently  there  comes  on 
considerable  uneasiness  at  some  portion  of  the  tube.  Finally,  there  may 
be  severe  local  burning  or  lancinating  pains,  particularly  after  meals.  If 
the  disease  be  high  up,  there  may  be  pain  between  the  shoulders,  along 
the  neck,  and  even  in  the  head,  with  radiating  pains  toward  either  shoul- 
der and  along  the  arm.  If  low  down,  there  may  be  intense  cardialgia 
and  even  cardiac  spasm.  If  the  trachea  or  larynx  be  compressed  or  dis- 
placed, dyspnoea  will  be  produced.  If  the  recurrent  laryngeal  nerve  l)e 
compressed,  there  will  be  dysphonia  or  aphonia.  Perforation  of  the 
larynx  will  be  indicated  by  cough,  expectoration,  hoarseness,  or  loss  of 
voice;  of  the  trachea,  by  paroxysmal  cough,  dyspnoea,  or  suffocative 
spasm ;  of  the  lungs,  by  acute  pneumonitis,  especially  if  food  shall  have 
escaped,  and  expectoration  of  blood,  pus,  and  matters  swallowed,  as 
may  be ;  of  the  pleura,  by  pneumothorax ;  of  the  mediastinum,  by 
emphysema ;  of  the  pericardium,  by  pericarditis ;  of  the  large  vessels,  by 
hemorrhage.  Perforation  of  the  aorta  or  pulmonary  artery  is  often  fof- 
lowed  by  sudden  death  from  hemorrhage,  and  of  the  lungs  by  rapid  death 
from  pneumonitis. 

Pathology  axd  Morbid  Anatomy. — Primitive  carcinoma  is  usually 
circumscribed.  It  is  most  frequent  at  the  cardiac  extremity,  but  often 
occurs  w^here  the  oesophagus  is  crossed  by  the  left  bronchus,  and  some- 
times occupies  the  entire  length  of  the  tube.  The  greater  proclivity  of 
the  lower  third  of  the  oesophagus  has  been  attributed  to  mecnanical  pres- 
sure where  it  passes  through  the  diaphragm ;  that  of  the  middle  third,  to 
pressure  of  its  anterior  wall  against  the  left  bronchus  by  the  bolus.  It 
begins,  either  nodulated  or  diffuse,  in  the  submucous  connective  tissue, 
implicates  the  mucous  membrane,  encroaches  upon  the  calibre  of  the  tube, 
undergoes  softening  and  ulceration,  and  becomes  covered  with  exuberant 
granulations.  When  the  entire  circumference  of  the  oesophagus  is  involved 
stricture  results,  sometimes  amounting  eventually  to  complete  obstruction. 
Ulceration  taking  place,  the  calibre  again  becomes  permeable.  The  oesoph- 
agus becomes  dilated  above  the  constriction  and  collapsed  below  it. 

As  the  disease  progresses  the  adjoining  tissues  become  involved.  Ad- 
hesions may  take  place  with  trachea,  bronchi,  bronchial  glands,  lungs, 
diaphragm,  or  even  tlie  spinal  column  (Newman^).  Perforation  may 
take  place  into  the  trachea,  usually  just  above  the  bifurcation,  or  into 
the  lungs,  pleura,  mediastinum,  pericardium,  aorta,  or  pulmonary  artery. 
Abscesses  are  formed,  the  contents  of  which  undergo  putrefaction.     There 

*  N,  Y,  Med.  J(mm.f  Aug^  1879,  p.  158. 
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from  paralysis  of  the  pharynx  by  the  ability  to  swallow  the  bolus  an<l 
the  apparent  arrest  of  the  bolus  at  some  portion  of  the  tube.  Ausculta- 
tion of  the  oesophagus  will  determine  the  locality  of  the  arrest.  It  like- 
wise affords  presumptive  evidence  of  an  alteration  in  the  usual  form  of 
the  bolus,  which,  being  subjected  to  compression  at  its  upper  portion 
only,  assumes  the  form  of  an  inverted  cone.  The  remaining  auscultatory 
indications  are  similar  to  those  of  dilatation. 

There  is  no  impediment  to  the  passage  of  the  stomach-tube  or  oesopha- 
geal sound,  or  to  its  free  manipulation  when  within  the  oesophagus. 

When  the  symptoms  quickly  reach  a  maximum,  they  indicate  a  paraly- 
sis due  to  ajx)plexy,  and  so  they  do  when  the  symptoms  are  sudden, 
hysteria  l)eing  eliminated.  Paralysis  due  to  gumma  or  other  cerebral 
tumor  is  much  slower  in  its  course. 

Prognosis. — In  idiopathic  paralysis,  the  local  or  special  affection  to 
which  it  is  due  being  curable,  the  prognosis  is  favorable,  especially  if  the 
paralysis  be  confined  to  the  oesophagus.  Recovery,  how^ever,  is  often  slow, 
even  in  curable  cases.  In  hysterical  paralysis  the  prognosis  is  good.  In 
deuteropathic  paralysis  the  prognosis  is  much  less  favorable,  and  will 
depend  upon  the  nature  of  the  causal  disease — apoplexy,  insanity,  cere- 
bral tumor,  syphilis,  etc. 

Treatment. — The  treatment  varies  with  the  nature  of  the  cause  as 
far  as  combating  the  origin  of  the  disease  is  concerned.  "With  regard  to 
the  intrinsic  paralysis  of  the  oesophagus  itself,  strychnine  and  its  con- 
veners are  indicated,  and  may  be  administered  hypodermatically  if  the 
difficulty  in  swallowing  be  very  great.  If  the  paralysis  be  partial,  it  is 
better  to  give  nux  vomica  or  Ignatia  amara  by  the  month,  in  hopes  of 
getting  some  beneficial  astringent  influence  on  the  walls  of  the  oesophagus. 

In  all  instances  the  feeding  of  the  patient  is  an  imiK)rtant  element  in 
treatment.  Masses  of  food  arrested  in  the  tube  should  be  forced  onward 
with  the  sound.  In  some  cases  nourishment  must  be  habitually  intro- 
duced through  the  stomach-tube  and  nutritive  enemata  be  resorted  to. 

Electricity,  though  sometimes  successful,  is  a  risky  agent  to  employ, 
because,  as  announced  by  Duchenne,  the  use  of  an  oesophageal  electrode 
is  attended  with  some  risk  of  unduly  exciting  the  pneumogastric  nerve 
and  thereby  inducing  syncope. 


Dilatation  of  the  (Esophagus. 

Definition. — An  abnormal  distension  of  a  portion  of  the  oesophagus 
or  of  the  entire  tube,  whether  general,  annular,  or  pouched. 

Synonyi^is. — (Esophagocele,  Hernia  of  the  oesophagus,  Diverticulum 
of  the  oesophagus. 

Etiology. — Dilatation  of  the  oesophagus  is  occasially  met  as  a  con- 
genital affection  (Hanney,^  GrisoUe,*  and  others).  The  cause  under  these 
circumstances  is  obscure.  Usually,  however,  dilatation  of  the  oesophagus 
is  of  mechanical  origin,  due  to  distension  by  food  or  water  above  a  stric- 
ture or  an  impacted  foreign  body.  Presumptive  paralysis  of  the  muscular 
'viof.  in  chronic  oesophagitis  is  alleged  as  a  source  of  similar  distension. 

*  Edinb.  Med.  and  Surg,  Joum,^  July,  1883. 

«  TraiU  EUment,  de  Palh,  int.,  Paris,  1883>  ii.  p.  358. 
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General  dilatatiou  is  presumed  to  be  the  mechanical  result  of  constric- 
tion of  the  cardiac  extremity,  leading  to  distension  of  the  oesophagus  by 
the  accumulation  of  large  quantities  of  liquids.  Sometimes  it  is  due  to 
paralysis  of  the  muscular  coat,  permitting  its  distension  by  food. 

Annular  dilatation  is  sometimes  due  to  distension  just  above  the  seat 
of  a  stricture.  Sometimes  it  is  due  to  impaction  of  a  foreign  body; 
sometimes  there  is  no  mechanical  impediment;  occasionally  it  is  observed 
as  a  congenital  anomaly. 

Pouched  dilatation  (diverticulum)  is  usually  due  to  retention  of  food 
immediately  above  an  impacted  foreign  body  or  some  obstruction  of 
another  character.  Some  of  the  muscular  fibres  of  the  oesophageal  wall 
become  separated  and  spread  asunder,  allowing  the  mucous  membrane  to 
be  gradually  forced  through  them  by  repeated  efforts  of  deglutition  upon 
retained  masses  of  food  or  drink,  until  finally  a  pouch  is  formed,  her- 
nia-like, outside  of  the  tube.  Another  mode  of  production  is  Sixid 
(Rokitansky  ^)  to  consist  in  the  subsidence  of  tumefied  glands  outside 
the  oesoj)hagus,  after  adhesions  had  been  contracted  with  the  oesophagus 
during  the  inflammatory  process.  The  shrinking  of  these  enlarged  glands 
to  their  normal  volume  sometimes  draws  the  tube  outward  into  a  funnel- 
shaped  sac  constricted  at  its  margin  by  the  muscular  coat,  which  has  receded 
from  the  pouch  or  has  been  stripped  loose.  The  same  form  of  dilatation 
ia  likewise  an  occasional  result  of  rupture  of  the  muscular  coat  sustained 
in  blows  or  falls.  It  occasionally  exists,  too,  as  a  congenital  defect,  and 
this  has  been  attributed  (Bardeleben  and  Billroth*)  to  partial  closing  of 
one  of  the  branchial  fissures  externally,  while  the  internal  opening  has 
remained  patent. 

Symptomatology. — The  symptoms,  at  first,  are  usually  those  of 
obstruction  to  the  passage  of  food,  but  before  tiiis  obstruction  occurs 
dilatation  may  have  existed  without  symptoms.  In  some  cases  of  diver- 
ticulum high  up,  there  is  a  tumor,  usually  on  the  left  side  of  the  neck. 
Rokitansky  has  reported  one  the  size  of  the  fist  situated  on  the  right 
side  of  the  neck,  and  HankeF  and  others  a  tumor  upon  each  side.  The 
tumor  varies  in  bulk  from  time  to  time  according  as  it  may  be  empty  or 
may  be  distended  with  food,  drink,  or  gas. 

Food  caught  in  the  pouch  can  often  be  forced  out  into  the  pharynx 
by  external  pressure  over  the  tumor  in  the  neck.  The  retention  of  food 
above  a  constriction  or  in  a  sac  is  usually  accompanied  by  some  distress 
after  indulgence  in  too  much  food.  This  uneasiness  becomes  relieved 
upon  regui^itation  or  vomiting.  Deglutition  is  impeded  to  a  less  extent 
when  the  disease  does  not  implicate  the  upper  portion  of  the  gut. 

Complete  dilatation  is  sometimes  indicated  by  long  addiction  to  habits 
of  rumination.  In  some  instances  this  rumination  is  an  agreeable  sensu- 
ous process.  In  pouched  dilatation  it  is  very  often  disagreeable,  the  regur- 
{ritated  matters  being  acrid,  owing  to  acid  fermentation  of  the  contents  of 
the  sac. 

While  the  dilatation  remains  moderate  there  may  be  little  dysphagia 
or  none  at  all,  the  muscles  continuing  sufficiently  vigorous  to  propel  the 
food ;  but  after  the  muscles  become  paralyzed  by  distension  the  dyspha- 
gia gradually  increases  and  may  culminate  in  complete  aphagia.     One 

^  Archh.  gfn,  de  Mid^  ISiO.jt,  829.  *  I^ana.  Gin.  Soe.  London^  1881,  p.  130. 

*i2ii«r«  Mag^  1833;  DieU  JSkcyd,,  loe.  cU, 
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of  the  special  indications  of  diverticulum  is  that  the  regurgitation  does 
not  take  place  until  several  hours  after  a  meal.  As  the  sac  enlarges  there 
may  be  less  and  less  complaint  of  dysphagia,  because  it  becomes  able  to 
contain  larger  quantities  of  food.  At  the  same  time  it  may  so  compress 
the  main  tube  as  to  occlude  its  calibre  and  prevent  access  of  food  to  the 
stomach. 

The  symptoms  of  annular  dilatation  are  similar  to  those  of  stricture 
with  retention  of  food  above  it,  the  regurgitation  usually  following  deglu- 
tition more  quickly. 

In  some  cases  of  dilatation,  circumscribed  and  general,  food  is  some- 
times retained  for  an  entire  day  or  more  before  it  is  ejected.  The  dec<^ra- 
position  of  the  retained  food  usually  produces  a  more  or  less  continuous 
foul  odor  from  the  mouth. 

The  course  of,  the  affection  is  progressively  from  bad  to  worse,  and 
entails  ultimate  emaciation.  Some  patients  succumb  early,  and  some 
live  to  advanced  age.  Perforation  of  the  oesophagus  ensues  in  some 
instances,  and  death  results  in  consequence  of  the  injuries  sustained  by 

?erioesopliageal  structures  by  the  escape  of  the  contents  of  the  ojsophagus. 
Perforation  is  indicated  by  sudden  collapse  and  by  emphysema  from 
swallowed  air. 

Pathology  and  Morbid  Anatomy. — Dilatation  of  the  oesophagus 
is  either  general  or  partial,  according  as  it  takes  place  in  the  whole  or 
greater  portion  of  the  oesophagus  or  in  a  circumscribed  portion.  Partial 
dilatation  may  involve  the  entire  circuniference  of  the  canal  Tannular 
dilatation),  or  it  may  implicate  but  a  portion  of  the  wall,  which  becomes 
pouched  into  a  sac  externally  (diverticulum  or  saccular  dilatation). 

Greneral  dilatation,  though  sometimes  congenital,  is,  as  mentioned 
under  Etiology,  more  frequently  the  mechanical  result  of  distension 
of  the  oesophagus  by  food  or  drink  prevented  from  ready  entrance  into 
the  stomach  by  a  constriction  at  the  cardiac  orifice.  This  form  of  dila- 
tation is  sometimes  discovered  as  a  post-mortem  curiosity.  The  muscles 
have  usually  undergone  great  hypertrophy,  and  the  mucous  membrane 
some  thickening  ana  congestion,  with  erosions  and  sometimes  ulcerations, 
indicative  of  chronic  oesophagitis.  In  some  instances  all  the  coats  of  the 
oesophagus  have  undergone  hypertrophy.  The  dilatation  may  vary  from 
slignt  enlargement  to  the  thickness  of  an  ordinary  man's  arm  or  larger 
(Rokitansky  *) ;  in  rare  cases,  even  a  capacity  nearly  equal  to  that  of  the 
stomach  (Luschka*  and  others).     (See  Fig.  19.) 

The  oesophagus  is  usually  fusiform  or  spindle-shaped,  being  constricted 
at  those  portions  at  which  it  is  normally  slightly  constricted.  Some- 
times the  dilatation  takes  place  between  the  lobc3S  of  the  lungs  (Ray- 
mond *). 

Annular  dilatation  is  usually  due  to  circumferential  distension  just 
above  a  stricture.  When  not  due  to  stricture  its  seat  is  usually  just 
above  the  diaphragm,  where  the  oesophagus  is  normally  liable  to  con- 
striction. The  upper  portion  of  the  dilatation  is  lai^er  than  the  lower 
portion,  and  the  muscular  walls  are  usually  hypertropnied. 

Pouched  dilatation  (diverticulum)  is  usually  formed  chiefly  of  mucous 
membrane  and  submucous  tissue  pushed  through  gaps  in  the  fibres  of  the 

1  Path,  AnaL  •  Arch,  fur  AnoL,  etc,,  Mai-ch,  186S,  p.  473, 

•  Qaa,  mid,  de  Paritf  1869,  No.  7,  p.  91. 
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muscular  coat,  produced  by  (listension.  It  soiuetinies  involves  the  entire 
coat  ill  cosc's  iu  wliicli  thi;  (£soj)hagcal  wall  has  become  adiiereut  to  GDlai;ged 
lymphatic    glauds,   which   subsc-  Fio.  i», 

queudy  UDdera;o  subsidence  in 
volume  and  drag  the  adhereut 
portion  of  the  wall  after  them 
(Itokitansky),  The  muscular 
walls  are  then  usually  hyi«rtro- 
pliied,  the  mucous  meuibraue 
sometimes  hyjKrtropliied,  some- 
tiipC3  atrophied.  The  divertic- 
ulum is  usually  located  in  the 
ii)>{)er  portion  of  tlie  oesophagus, 
just  below  the  inferior  constric- 
tor muscle  of  the  pharynx.  It 
may  thus  be,  in  part,  a  pliarj-ii- 
gocele  also.  It  imiy  be  located 
behind  the  point  of  bifurcation 
of  the  tnichea  or  wiicre  the 
cesopliagus  is  crossed  by  tiie  Icfl 
bronchus.  Its  direction  may  be 
to  tbe  loO,  side  iu  the  iij>per  por- 
tion of  the  CDSopba^ns,  to  the 
right  side,  or  upon  both  aides;  but 
when  situated  lower  down  it  is 
usuidly  directed  backHurtl,  be- 
tween the  posterior  wall  of  the 
tube  and  the  spinal  column. 
Heucc  its  distension  with  food 
completely  blocks  up  the  calibre 
of  tlie  cesophagus.  The  orifice 
by  which  the  cesophageal  wall 
remains  iii  commuoicatiou  with 
the  pouch  i^  round  or  elliptic  in  | 
sliape  and  variable  in  size,  some- 
times being  about  an  iuch  in  its 
lung  diameter,  sometimes  much 
smaller.  The  size  of  the  diver- 
ticulum varies;  a  common  size  is 

that  of  a  dnck  egg,  but  the  size      Fu«ito™M»iauonor(E«phigu»a™eiiii«). 
uf  a  fist  has  been  attained.    Some-  *-^^"'  ^^"j^^'^fSSifJ™'™'  ^■<^«p^- 
limes  the  diverticulum  drags  the 

CEiiopliagus  out  of  position  and  forma  a  .sort  of  blind  pouch  in  the  dii'ect 
hue  of  its  axis,  so  that  it  becum&s  filled  with  food  which  fails  to  reach 
die  stomach.     Sometimes  there  are  several  dilatations. 

The  dilatations  become  euiarged  by  retention  of  food,  and  arc  liable  to 
uudei^  inflammation,  ulceration,  and  jierfbration. 

DiAososi.s. — The  diagnosis  will  depend  upon  the  svmptonis  of  dys- 
phagia, regurgitation,  and  so  on,  and  upon  the  evidence  furnished  by  aii.'v- 
cultutory  indications,  pal[>ation  with  tbe  cesophageal  sound,  and,  in  some 
iostanoes,  tbe  existeutc  of  a  tumor  in  the  neck,  eulai^ing  after  meals,  and 
Vol.  IL— » 
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from  which  food  or  mucus  can  be  forced  up  into  the  pharynx  by  pressure 
externally. 

Stethosoopic  auscultation  of  the  oesophagus  during  the  deglutition  of 
water  indicates  an  alteration  in  the  usual  form  of  the  gulp,  which  seems 
to  trickle  rapidly  in  a  larger  or  smaller  stream  according  to  the  degree 
of  dilatation.  If  the  dilatation  l^  annular  and  located  high  up,  ausculta- 
tion is  said  to  give  the  impression  of  a  general  sprinkling  of  fluid  deflectal 
from  its  course.  The  peculiar  gurgle  is  often  audible  without  the  aid  of 
stethoscopy.  Palpation  with  the  oesopliageal  bougie  is  competent  to  reveal 
tlie  existence  of  a  large  sac  by  the  facility  with  which  the  terminal 
extremity  of  the  sound  can  be  moved  in  the  cavity.  In  the  case  of  a 
diverticulum,  however,  the  sound  may  glide  past  the  mouth  of  the  pouch 
without  entering  it,  although  arrested  at  the  bottom  of  the  sac  in  most 
instances. 

In  annular  dilatation  any  constriction  below  it  is  usually  perceptible  to 
the  touch  through  the  sound ;  but,  on  the  other  hand,  the  ready  passage 
of  the  bougie  into  the  stomach,  while  excluding  stricture,  does  not  posi- 
tively disprove  the  existence  of  a  circumscribed  dilatation.  If  high  up, 
the  dilatation  may  be  detected  externally  by  its  enlargement  when  filled 
with  food  after  a  meal,  and  the  subsidence  of  tumefaction  when  the  sac  is 
emptied  by  pressure  from  without,  or  by  regurgitation.  If  the  dilatation 
occupy  a  position  which  exercises  con>pression  of  the  trachea,  dyspnoea 
will  ensue  when  it  is  distended.  The  intermittence  of  the  tumefaction 
serves  to  differentiate  the  swelling  from  abscess  or  morbid  growth.  From 
aneurism  of  the  aorta,  which  it  may  simulate  (Davy  *),  it  is  to  be  dis- 
criminated by  absence  of  the  usual  stethosoopic  and  circulatory  manifesta- 
tions. The  diagnosis  of  congenital  dilatation  is  based  upon  a  history  of 
difficulty  in  deglutition  dating  from  the  earliest  period  of  recollection. 

Prognosis. — The  prognosis  is  not  favorable  in  any  given  case  unless 
the  cause  can  be  removed,  and  not  even  then  unless  food  can  be  prevented 
from  accumulating  in  the  distended  portion  of  the  tube.  Nevertheless, 
cases  sometimes  go  on  into  advanced  age.  On  the  other  hand,  they  may 
terminate  fatally  within  a  year  (Lindau^.  The  danger  of  perforation 
adds  additional  gravity  to  the  prognosis,  for  life  may  be  suddenly  lost  by 
this  accident.  Death  usually  takes  place  by  inanition.  A  case  of  death 
by  suffocation  has  been  recorded,  attributed  to  the  pressure  of  the  dis- 
tended oesophagus  upon  the  intrathoracic  vessels  (Hannay^). 

Treatment. — If  the  dilatation  be  due  to  stricture  or  to  an  impacted 
foreign  body,  the  treatment  should  be  directed  to  overcoming  the  one  and 
removing  the  other. 

General  dilatation  from  chronic  oesophagitis  requires  treatment  for  that 
disease. 

Much  depends  ujx)n  preventing  the  accumulation  of  food  in  a  sac  or 
diverticle;  the  best  means  of  accomplishing  which  is  the  systematic 
administration  of  all  nutriment  by  means  of  the  stomach-tube.  When 
this  is  not  advisable,  care  must  be  exercised  in  the  selection  of  such  food 
as  is  least  likely  to  irritate  the  parts  if  detained  in  the  pouch. 

'  TrUh  Horn.  Oaa.,  1874,  p.  129;  Med.  Press  and  Circular^  Mav,  1874. 
«  Casper's  Wochensehrift,  1840,  No.  22;  Arch,  gSn,  de  M6d.,  1*841,  p.  498;  DicL  dt  Mid. 
el  de  CAiV.,  xxiv.  p.  410. 
»  Edinb.  Med.  and  Surg.  Joum.,  July  1,  1833.  ' 
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As  far  as  general  treatDieut  is  concerned,  stimulants  are  usually  indi- 
cated, as  the  patients  become  much  ixiduced.  If  paralysis  of  the  muscular 
coat  of  the  oesophagus  is  believed  to  exist,  the  aaministration  of  pre]>ara- 
tions  of  phosphorus  and  of  strychnine  are  indicated  on  general  principles 
of  therapeutics.  Stimulation  of  muscular  contractility  by  the  oesophageal 
electrode  has  been  recommended,  but  the  prospects  of  success  hardly 
justify  the  risks  of  serious  injury  in  the  domain  of  the  pneumosrastric 
nerve. 

It  has  not  yet  been  determined  whether  surgical  procedures  are  com- 
petent to  relieve  dilatation.  In  cases  of  pouched  dilatation  high  up  it 
would  not  be  difficult,  as  suggested  by  Michel,*  to  expose  the  sac  and 
excise  it  in  such  a  manner  that  the  sutures  uniting  the  walls  of  the 
oesophagus  shall  occupy  the  site  of  the  mouth  of  the  diverticulum,  and, 
thus  obliterating  it  by  cicatrization,  restore  the  normal  path  of  the  food 
from  the  pharynx  to  the  oesophagus.  Gastrostomy,  too,  should  hold  out 
some  hope  of  rescue,  no  matter  what  portion  of  the  oesophagus  be 
dilated. 

^  Did,  Encyclop,f  xiv.  p.  465. 
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Functional  Dyspepsia  (Atonic  Dyspepsia,  Indigestion). 

To  difficulty  in  the  physiological  process  of  digestion  the  familiar 
name  of  dyspepsia  has  been  given,  while  to  a  merely  disturl)ed  condition 
of  the  function  the  term  indigestion  is  more  frequently  applied.  This 
distinction,  difficult  at  all  times  to  make,  may  appear  more  arbitraiy 
than  real ;  and  inasmuch  as  it  involves  no  important  practical  point,  the 
author  of  the  present  article  will  use  the  terms  interchangeably  as  indi- 
cating functional  disturbance  of  the  stomach — f.  e.  disturbance  of  the 
digestive  process  not  associated  with  changes  of  an  inflammatory  cha- 
racter, so  far  as  we  know. 

Since  it  is  one  of  the  most  common  of  all  complaints  from  its  associa- 
tion with  various  other  morbid  conditions,  the  term  is  not  unfrequently 
vaguely  employed.  It  is  difficult,  of  course,  to  define  a  disease  whose 
etiology  is  so  directly  related  to  so  many  distinct  morbid  conditions. 
Indeed,  there  are  few  diseases,  general  or  local,  which  are  not  at  some 
time  in  their  history  associated  with  more  or  less  derangement  of  tlie 
digestive  process.  For  purposes  of  limitation,  therefore,  it  will  be  under- 
stood that  we  now  refer  to  clironic  functional  forms  of  indigestion  which 
depend  largely,  at  least,  on  a  j)urely  nervous  element,  and  for  this  reason 
are  not  infrequently  described  as  sympathetic  dyspepsia.  Doubt  has 
been  expressed  as  to  whether  such  forms  of  disease  ever  exist,  but  that 
we  encounter  purely  functional  forms  of  dyspepsia,  corresponding  to  the 
dyspepsia  apyretica  of  Broussais,  would  appear  to  be  a  well-recognized 
clinical  fact. 

What  the  precise  relation  is  between  digestive  disturbances  and  the 
nervous  system  we  may  not  fully  understand,  no  more  than  we  under- 
stand how  a  healthy  condition  of  nervous  endowment  is  essential  to  all 
vital  processes.  Even  lesions  of  nutrition  are  now  known  to  depend 
upon  primary  disturbance  of  nervous  influence.  This  is  seen  in  certain 
skin  diseases,  such  as  herpes  zoster,  which  closely  follows  the  destruction 
of  certain  nerves.  And  it  is  well  known  that  injury  of  nerve-trunks  is 
not  unfrequently  followed  by  impaired  nutrition  and  failure  in  re|)ara- 
tive  power  in  the  parts  to  which  such  nerves  are  distributed.  Indeed, 
so  marked  is  the  influence  of  the  nervous  system  over  the  nutritive 
operations  that  the  question  has  been  considered  as  to  whether  there  are 
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trophic  nerves  distributed  to  tissue-elements  themselves  wliose  special 
function  is  to  keep  these  elements  in  a  healthy  state  of  nutrition.  The 
proof,  at  least,  that  the  digestive  process  is,  in  some  unexplained  way, 
under  the  immediate  influence  of  the  nervous  system,  either  cerebro-spi- 
nal  or  trophic,  is  both  varied  and  abundant.  The  digestive  secretions  are 
kno^vn  to  be  the  products  of  living  cells  which  are  abundantly  supplied 
with  nerve-fibres,  and  we  can  readily  believe  that  the  potential  energy  of 
this  cell-force  is  probably  vital  and  trophic.  At  any  rate,  it  is  unknown 
in  the  domain  of  ordinaiy  chemistry.  The  digestive  ferments,  as  clearly 
pointed  out  by  Roberts,  are  the  direct  products  of  living  cells.  Their 
mode  of  action,  he  claims,  bears  no  resemblance  to  that  of  ordinary 
chemical  affinity.  It  has  a  distinctly  physiological  character.  Nor  do 
they  derive  their  vital  endowments  from  material  substances.  "They 
give  nothing  material  to,  and  tiike  nothing  from,  the  substances  acted 
on.  The  albuminoid  matter  which  constitutes  their  mass  is  evidently  no 
more  than  the  material  substance  of  a  special  kind  of  energy — just 
as  the  steel  of  a  magnet  is  the  material  substratum  of  the  magnetic 
enei^,  but  is  not  itself  that  energy"  (Roberts).  That  this  living  cell- 
force  is  partly,  at  least,  derived  from  the  nervous  system  is  clear  from 
the  well-known  effects  of  mental  emotion,  such  as  acute  grief,  despair, 
etc.,  in  putting  an  immediate  stop  to  the  digestive  process.  Exj^riments 
on  the  lower  animals  have  also  shown  the  direct  influence  of  the  nervous 
system  over  gastric  secretion.  Wilson  Philip  showed  by  various  experi- 
ments on  rabbits  and  other  animals  that  if  the  eighth  pair  of  nerves  be 
divided  in  the  neck,  any  food  which  the  creatures  may  afterward  eat 
remains  in  the  stomach  undigested,  and  after  death,  when  the  nerve  has 
been  divided,  the  coats  of  the  stomach  are  not  found  digested,  however 
long  the  animal  may  have  been  dead.  Bernard  also  excited  a  copious 
secretion  by  galvanization  of  the  pneumogastric,  and  by  section  of  the 
eame  nerve  stopped  the  process  of  digestion  and  produced  "  pallor  and 

flacciditv  of  the  stomach."     Recentlv  doubt  has  been  thrown  on  these 

If  t> 

statements  of  Bernard  and  Frerichs.  Goltz  concludes,  from  observations 
made  on  frogs,  that  nerve-ganglia,  connected  by  numerous  intercommuni- 
cating bundles  of  nerve-fibres,  exist  in  the  walls  of  the  stomach,  the  irri- 
tation of  which  gives  rise  to  local  contrac;tions  and  peristaltic  movements 
of  the  stomach,  and  that  these  ganglia  influence  the  gastric  secretion. 
However  this  may  be,  it  still  remains  true  that  these  gastric  ganglia  are 
in  connection,  through  the  vagi,  with  the  medulla  oblongata,  and  are  thus 
inflaenced  by  the  ccrcbro-spinal  nerve-centres.  And  clinical  observation 
confirms  what  theoretical  considerations  would  suggest.  Thus,  strong 
mental  impressions  are  known  to  produce  sudden  arrest  of  secretion,  and 
that  which  arrests  secretion  may,  if  continued,  lead  to  perversion  of  the 
same. 

Impressions  made  upon  the  nerves  of  special  sense  are  also  known  to 
affect  the  salivary  and  gastric  secretions.  The  flow  of  saliva  is  stimulated 
by  the  sight,  the  smell,  the  taste,  and  even  thought,  of  food.  Bidder  and 
Schmidt  made  interesting  experiments  on  dogs  bearing  upon  this  point. 
Tliey  ascertained  by  placing  meat  before  dogs  that  had  l)een  kept  fasting 
that  gastric  juice  was  copiously  effused  into  the  stomach.  Other  secre- 
tions are  known  to  be  similarly  affected.  Carpenter  by  a  series  of  well- 
observed  cases  has  shown  the  direct  influence  of  mental  conditions  on  the 
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mammary  secretion.  The  nervous  association  of  diabetes  and  chrDnie 
Bright's  disease  is  interesting  in  this  connection,  and  the  direct  nervous 
connection  betwixt  the  brain  and  the  liver  has  been  shown  by  numerous 
experiments.  It  is  maintained  by  modern  physiologists  that  "  the  liver — 
indeed  each  of  the  viscera — has  its  representative  area  in  the  brain,  just 
as  much  as  the  arm  or  leg  is  represented  in  a  distant  localized  area" 
(Hughlings  Jackson).  And  in  harmony  with  this  view  Carpenter  long 
since  [)ointed  out  the  fact  that  if  the  volitional  direction  of  the  conscious- 
ness to  a  part  be  automatically  kept  up  for  a  length  of  time,  both  the 
functional  action  and  the  nutrition  of  the  part  may  suffer.  It  has  been 
described  by  liim  as  expectant  attention,  and  it  has,  as  we  shall  see, 
important  practical  bearings  on  the  management  of  gastric  affections. 
Sympathetic  disturbance  of  the  stomach  is  also  connected  with  direct 
disease  of  the  brain.  This  is  seen  in  cases  of  concussion.  The  almost 
immediate  effects  of  a  blow  are  nausea  and  vomiting,  and  the  same  thing 
is  observed  in  local  inflammation  of  the  meninges  of  the  brain. 

Many  forms  of  functional  dyspepsia  due  to  nervous  disturbance  of  a 
reflex  character  will  be  pointed  out  when  discussing  the  etiology  of  the 
disease. 

Etiology. — Among  the  agencies  affecting  the  digestiv^e  process  in 
atonic  forms  of  dyspepsia  may  be  mentioned — 

First,  predisposing  causes ; 

Second,  exciting  causes. 

In  general  terms  it  may  be  said  that  all  conditions  of  depressed  vitality 
predispose  to  the  varied  forms  of  atonic  dyspepsia.  These  conditions  range 
through  an  endless  combination  of  causes,  both  predisposing  and  exciting. 
There  is  not  a  disturbed  condition  of  life,  extrinsic  or  intrinsic,  that  may 
not  contribute  to  this  end.  In  some  cases  it  may  be  the  effects  of  hot  and 
ener^^ating  climates ;  in  others  the  alterations  in  the  elementary  constit- 
uents of  the  blood  may  be  apparent ;  while  in  still  others  the  cause  may 
be  exhausting  discharges,  hemorrhages,  profuse  suppuration,  venereal 
excesses,  sedentary  occupations,  and  long-continued  mental  and  moral 
emotions. 

Heredity  may  also  predispose  to  functional  dyspepsia.  Certain  faulty 
states  of  the  nervous  system  are  specially  liable  to  be  transmitted  from 
parent  to  offspring — not  always  in  the  exact  form  in  which  they  appeared 
in  the  parent,  but  in  forms  determined  by  the  individual  life  of  the  off- 
spring. For  obvious  reasons,  growing  out  of  our  modern  American  civ- 
ilization, the  inheritance  of  a  faulty  nervous  organization  is  apt  to  spend 
itself  upon  the  digestive  apparatus.  The  inordinate  mental  activity,  the 
active  competitions  of  life,  the  struggle  for  existence,  the  haste  to  get 
rich,  the  disappointments  of  failure, — all  contribute  to  this  end.  The 
general  tendency  of  American  life  is  also  in  the  direction  of  a  highly- 
developed  and  morbidly  sensitive  nervous  system,  and  functional  dyspep- 
sia is  a  natural  sequence  of  tliis.  The  symptoms  of  dyspepsia  thus  caused 
asually  manifest  themselves  at  an  early  period  of  life. 

Age  also  predisposes  to  weak  digestion.  The  stomach  becomes  weak  as 
age  advances,  in  common  with  all  the  functions  of  the  body,  and  conse- 
quent upon  this  weakness  there  is  diminished  excitability  of  the  gastric 
nerves,  with  diminished  muscular  action  of  the  walls  of  the  stomach  and 
deficient  secretion  of  the  gastric  juice.     Chronic  structural  changes  are 
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alao  apt  to  occur  in  advanced  life.  The  gastric  glands  become  atrophied 
and  the  arteries  become  atheromatous,  so  that  with  symptoms  of  indigestion 
tiiere  are  often  associated  loss  of  consciousness  at  times,  vertigo,  irix?gular 
action  of  the  heart,  etc.  These  general  facts  have  an  important  bearing 
upon  the  hygienic  management  of  dyspepsia  in  the  aged.  They  require, 
as  a  rule,  less  food  than  the  young  and  vigorous.  In  times  when  famine 
was  more  frequent  than  now  it  was  found  that  the  older  a  human  being 
Aras,  the  better  deficiency  of  food  was  borne.  Hij)pocrates  tells  us,  in  his 
AplwrUfms,  that  old  men  suffer  least  from  abstinence.  Their  food  should 
be  such,  both  in  quantity  and  quality,  as  the  enfeebled  stomacli  can  digest. 
There  is  less  demand  for  tlie  materials  of  growth,  and  consequently  for 
animal  food.  Moderate  quantities  of  alcohol,  judiciously  used,  are  also 
specially  adapted  to  the  indigestion  of  the  aged.  It  has  the  double  effect 
of  stimulating  the  digestive  process  and  at  the  same  time  checking  the 
activity  of  destructive  assimilation,  which  in  old  age  exhausts  the  vital 
force.  And  in  order  to  more  effectively  arrest  destructive  metamorphosis 
great  caution  should  be  taken  against  excessive  muscular  fatigue,  as  well 
as  against  sudden  extremes  of  temperature.  Loss  of  appetite  from  defi- 
cient formation  of  gastric  juice  is  a  common  symptom  in  old  age.  This 
is  not  often  successfully  treated  by  drugs,  and  yet  medicines  are  not  with- 
out value.  The  sesquicarbouate  of  ammonium  acts  as  a  stimulant  to  the 
mucous  membrane  and  to  the  vaso-motor  nerve,  and  in  this  way  becomes 
a  valuable  addition  to  the  simple  vegetable  bitters.  Dilute  hydrochloric 
acid  with  the  vegetable  bitters  may  also  be  tried.  Condiments  w4th  the  food 
directly  stimulate  the  action  of  the  enfeebled-  stomach.  The  old  remedy 
of  mustard-seed  is  not  unfrequently  useful,  and  pepper,  cayenne,  horse- 
radish, and  curries  act  in  a  similar  manner  in  torpid  digestion.  And  in 
eases  of  great  exhaustion  associated  with  anaemia  benefit  may  be  derived 
from  small  doses  of  iron  added  to  tincture  of  columbo  or  gentian. 

Nor  should  it  be  forgotten  that  in  the  opposite  extreme  of  life  the 
digestive  capacity  is  extremely  limited.  The  infant's  digestion  is  readily 
disturbed  by  unsuitable  alimentation.  For  obvious  reasons  it  does  not 
easily  digest  starchy  substances.  The  diastasic  ferment  does  not  exist  in 
the  saliva  of  young  sucking  animals,  at  least  to  any  extent.  No  food 
is  so  suitable  for  early  infantile  life  as  the  mother's  milk,  provided  the 
mother  herself  is  healthy.  It  contains  in  an  easily  digestible  form  all 
the  constituents  necessary  to  the  rapidly-growing  young  animal.  Van 
Helmont's  substitute  of  bread  boiled  in  beer  and  honey  for  milk,  or 
Baron  Liebig's  food  for  infants,  cannot  take  the  place  of  nature's  type 
of  food,  which  w^e  find  in  milk.  If  a  substitute  has  to  be  selected,  there 
is  nothing  so  good  as  cow's  milk  diluted  with  an  equal  quantity  of  soft 
water,  or,  what  in  many  cases  is  better,  barley-water,  to  which  may  be 
added  a  teasi)oonful  of  powdered  sugar  of  milk  and  a  pinch  of  table-salt 
and  phosphate  of  lime.  Lime-M*ater  may  be  added  with  advantage.  Dilu- 
tion of  alimentary  substances  is  an  important  condition  of  absorption  in 
tlie  infant  stomach. 

Anseraia  is  a  common  predisposing  cause  of  indigestion.  Indeed,  as 
a  widely-prevailing  pathological  condition  few  causes  stand  out  so 
prominent.  It  aflPects  at  once  the  great  nutritive  processes,  and  these 
in  turn  disturb  the  functional  activity  of  all  the  organs  of  the  body. 
Not  only  are   the   gastric  and   intestinal   glands  diminished   in   their 
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functioDnl  activity  by  impoverished  or  altered  blood,  but  the  i 
mentH  of  the  stomach  are  retarded  by  weakened  muscular  action. 
impossible  to  separate  altered  blood  from  perverted  tissue-fltnictur 
altei-cd  secretion.  Indigestion  produced  by  auEemia  is  difficult  of 
ment,  on  account  of  tlie  <!omplexity  of  the  pathological  conditions  o 
present,  the  anffimia  itself  being  generally  a  secondary  condition. 
ful  inquiry  should  be  made,  tlierefore,  into  the  probable  cause  i 
aiiiemia,  and  tliis  should,  if  possible,  be  removed  a*  an  important  p 
the  treatment  of  the  dyspepsia.  Nothing  will  more  ]>rompt]y  resto 
digestive  capacity  in  sucn  eases  than  good,  healthy,  well-oxidized  ! 
Indeed,  healthy  blood  is  a  condition  precedent  to  the  normal  func 
activity  of  the  stomach. 

To  these  general  predisposing  causes  may  be  added  indigestion  i 
ring  ill  febrile  states  of  the  system.  The  cause  here  is  obvious- 
general  febrile  conditions  the  secretions  are  markedly  disturbed 
tongue  is  dry  and  furred ;  the  urine  is  scanty ;  the  excretions  less 
the  bowels  constipated ;  and  the  appetite  gone.  The  nervous  systei 
participates  in  the  general  disturbance.  In  this  condition  die  j 
juice  is  changed  both  quantitatively  and  qualitatively,  and  dieesti 
a  consequence,  becomes  weak  and  imperfect — -a  fact  that  should  be 
into  account  in  regulating  the  diet  of  febrile  patients.  From  mere 
retical  considerations  there  can  bo  no  doubt  that  fever  patients  are 
overfed.  To  counteract  the  relatively  increased  tissue-metamor 
known  to  exist,  and  the  consequent  excessive  waste,  forced  nutrit 
frequently  resorted  to.  Then  the  traditional  saying  of  tlie  jnstlj 
brated  Graves,  tlnit  he  fed  fevers,  has  also  rendered  popular  the  pn 
Within  certain  bounds  alimentation  is  undoubtedly  an  importani 
of  the  treatment  of  all  the  essential  forms  of  fever.  But  if  mon 
b  crowded  upon  the  stomach  than  can  be  digested  and  assim: 
it  merely  imposes  a  burden  instead  of  supplying  a  want.  The  > 
of  food  beyond  the  digestive  capacity  decomposes,  giving  rise  to 
gases,  and  often  to  troublesome  intestinal  complications.  The 
mode  of  restoring  strength  in  such  cases  is  to  administer  only 
qiianlities  of  food  as  the  patient  is  capable  of  digesting  and  assimil 
To  this  end  resort  has  been  had  to  food  In  a  partially  predigested 
such  as  jKiptonized  milk,  milk  gruel,  soups,  jellies,  and  beef-tea 
clinical  experience  has  thus  far  shown  encouraging  results  from 
nutrition  in  the  management  of  general  fevers.  In  these  febrile  < 
tions,  and  in  all  cases  of  general  debility,  the  weak  digestion  do* 
necessarily  involve  positive  disea.se  of  tlie  stomach,  for  by  regulatii 
diet  accoi-ding  to  the  digestive  capacity  healthy  digestion  may  be  ob 
for  an  indefinite  time. 

Exhaustion  of  the  nerves  of  organic  life  strongly  predisposes  i 
atonic  forms  of  dyspepsia.  We  have  already  seen  how  markedl 
digestive  process  is  influenced  by  certain  mental  states,  and  it  is  a 
recognized  fact  that  the  sympathetic  system  of  nerves  b  intin 
associated  with  all  tlie  vegetative  functions  of  the  body.  With 
certain  amount  of  nervous  energy  derived  from  this  portion  o 
nervous  system,  there  is  failure  of  the  two  most  important  cond 
of  digestion — viz,  muscular  movements  of  the  stomach  and  h( 
secretion  of  gastric  juice.      This  form  of  indigestion   ifi    peculii 
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die  ill-fed  and  badly-nourished.  It  follows  in  the  wake  of  privation 
and  ^vant,  and  is  often  seen  in  the  peculiarly  careworn  and  sallow  classes 
who  throng  our  public  dispensaries.  In  this  dyspepsia  of  exhaustion  the 
solvent  power  of  the  stomach  is  so  diminished  that  if  food  is  forced  upon 
the  patient  it  is  apt  to  he  followed  by  flatulence,  headache,  uneasy  or 

fainful  sensations  in  the  stomach,  and  sometimes  by  nausea  and  diarrhoea, 
t  is  best  treated  by  improving  in  every  possible  way  the  general  system 
of  nutrition,  and  by  adapting  the  food,  both  in  quantity  and  quality,  to 
the  enfeebled  condition  of  the  digestive  powere.  Hygienic  measures 
are  also  of  .great  importance  in  the  management  of  this  form  of  dys- 
pepsia, and  especially  such  as  restore  the  lost  energy  of  the  nervous 
system.  If  it  occur  in  badly-nourished  persons  who  take  little  outdoor 
exercise,  the  food  should  be  adapted  to  tlie  feeble  digestive  power.  It 
should  consist  for  a  time  largely  of  milk  and  eggs,  oatmeal,  peptonized 
milk  gruels,  stale  bread ;  to  which  should  be  added  digestible  nitrogenous 
meat  diet  in  proportion  to  increased  mus(!ular  exercise.  Systematic  out^- 
door  exercise  should  be  insisted  upon  as  a  sine  quA  non.  Much  benefit 
may  be  derived  from  the  employment  of  electric  currents,  and  hydro- 
therapy has  also  given  excellent  results.  If  the  indigestion  occur  in  the 
badly-fed  outdoor  day-laborer,  his  food  should  be  more  generous  and 
mixed.  It  should  consist  largely,  however,  of  digestible  nitrogenous 
food,  and  meat,  par  excellence,  should  be  increased  in  proportion  to  the 
exercise  taken.  Medicinally,  such  cases  should  be  treated  on  general 
principles.  Benefit  may  be  derived  from  the  mineral  acids  added  to 
simple  bitters,  or  in  cases  of  extreme  nervous  prostration  small  doses 
of  nux  vomica  are  a  valuable  addition  to  dilute  hydrochloric  acid.  The 
not  unfrequent  resort  to  phosphorus  in  such  cases  is  of  more  than  doubt- 
ful utility.  Some  interesting  contributions  have  been  recently  made  to 
this  subject  of  gastric  neuroses  by  Buchard,  S^,  and  Mathieu.  Buchard 
claims  that  atonic  dilatation  of  the  stomach  is  a  very  frequent  result  of 
an  adynamic  state  of  tlie  general  system.  He  compares  it  to  certain 
forms  of  cardiac  dilatation — both  expressions  of  myasthenia.  It  may 
result  from  profound  ansemia  or  from  psychical  causes.  Mathieu  regants 
mental  depression  as  only  second  in  frequency.  Much  stress  is  laid  upon 
poisons  generated  by  fermenting  food  in  the  stomach  in  such  cases.  It 
may  cause  a  tnie  toxaemia,  just  as  renal  diseases  give  rise  to  ui-aemia. 
Of  course  treatment  in  such  cases  must  be  addressed  principally  to  the 
general  constitution. 

But  of  all  predisposing  causes  of  dyspepsia,  deficient  gastric  secre- 
rion,  with  resulting  fermentation  of  food,  is  perhaps  the  most  prev- 
alent It  is  true  this  deficient  secretion  may  be,  and  often  is,  a  sec- 
ondary condition ;  many  causes  contribute  to  its  production ;  but  still, 
the  practical  fact  remains  that  the  immediate  cause  of  the  indiges- 
tion is  disproportion  betAveen  the  quantity  of  rastric  juice  secreted  and 
the  amount  of  food  taken  into  the  stomach.  In  all  such  cases  we  have 
what  is  popularly  known  as  torpidity  of  digestion,  and  the  condition 
described  Is  that  of  atony  of  the  stomach.  The  two  main  constituents 
of  gastric  juice — ^namely,  acid  and  pepsin — may  be  deficient  in  quantity 
or  disturbed  in  their  relative  proportions.  A  certain  amount  of  acid  is 
absolutely  essential  to  the  digestive  process,  while  a  small  amount  of 
pepsin  may  be  sufficient  to  digest  a  large  amount  of  albuminoid  food. 
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Pure  unmixed  gastric  juice  was  first  analyzed  by  Bidder  and  Schmidt 
The  mean  analyses  of  ten  specimens  free  from  saliva,  procured  from 
dogs,  gave  the  following  results: 

Gtutric  Juice  a/  a  Dog, 

Water 973.06 

SoliclM 26.94 

Containing — Peptone  and  pepsin 17.19 

Free  hydrochloric  acid 3.05 

Alkaline  chlorides 4.26 

Ammonium  chloride 0.47 

Chlorine •       5.06 

(Lime 1.73 

Phosphates  \  Magnesia 0.23 

(Iron 0.08 

They  proved  by  the  most  careful  analyses  that  fresh  gastric  juice  contains 
only  one  mineral  acid — namely,  hydrochloric ;  since  which  time  Ricliet 
has  been  able  to  prove  that  "  this  acid  does  not  exist  in  a  fi'ee  state,  but 
in  loose  combination  with  an  organic  substance  known  as  lucin,"  the 
chloride  of  lucin.  And  just  here  the  curious  and  puzzling  question 
arises  as  to  the  secretion  of  a  mineral  acid  from  alkaline  blood.  Ewald, 
the  distinguished  lecturer  in  the  Royal  University  of  Berlin,  tells  us 
that  **a  ijrilliant  experiment  of  Maly's  has  thrown  unexpected  light 
upon  this.  There  are  fluids  of  alkaline  reaction  which  may  contain  two 
acid  and  alkaline  mutually  inoffensive  salts,  but  still  have  an  alkaline 
reaction,  because  the  acid  reaction  is  to  a  certain  extent  eclipsed;  for 
instance,  a  solution  of  neutral  phosphate  of  soda  (Na^H.P.O^)  and  acid 
phosphate  of  soda  (NaHjjPOJ  is  alkaline.  Such  a  solution  placed  in  a 
dialyzer  after  a  short  time  gives  up  its  acid  salt  to  the  surrounding  dis- 
tilled water,  and  one  has  in  the  dialyzer  an  alkaline  fluid  outside  an  acid 
fluid."  He  thas  proved  that  the  acid  phosphate  of  sodium  is  present  in 
the  blood  in  spite  of  its  allvaline  reaction. 

Lack  of  the  normal  amount  of  the  gastric  secretion  must  be  met  by 
restoring  the  physiological  conditions  upon  which  the  secretion  depends. 
In  the  mean  time,  hydrochloric  and  lactic  acids  may  he  tried  for  the  pur- 
pose of  strengthening  the  solvent  powers  of  the  gastric  secretion. 

ExcrTiXQ  Causes. — The  immediate  causes  of  dvspepsia  are  such  as 
act  more  directly. on  the  stomach.  They  embrace  all  causes  which  pro- 
duce conditions  of  gastric  catarrh,  such  as  excess  in  eating  and  drinking, 
ira{)erfect  mastication  and  insalivation,  the  use  of  indigestible  or  unwhole- 
some food  and  of  alcohol,  the  imperfect  arrangement  of  meals,  over-drug- 
ging, etc.   ^ 

Of  exciting  causes,  errors  of  diet  are  amongst  the  most  constantly  oper- 
ative, and  of  these  errors  excess  of  food  is  doubtless  the  most  common. 
The  influence  of  this  as  an  etiological  factor  in  derangement  of  digestion 
con  scarcely  be  exaggerated.  In  very  many  instances  more  food  is  taken 
into  the  stomach  than  is  actually  required  to  restore  tissue-waste,  and  tlie 
effects  of  such  excess  upon  the  organism  are  as  numerous  as  they  are 
hurtful.  Indeed,  few  elements  of  disease  are  more  constantly  operative 
in  a  great  variety  of  ailments.  In  the  first  place,  if  foot!  be  intro- 
duced into  the  stomach  beyond  tissue-requirements,  symptoms  of  indi- 
gestion  at  once   manifest   themselves.      The  natural    balance    betwixt 


FUNCTIONAL  DYSPEPSIA.  443 

supply  and  demand  is  disturbed;  the  general  nutrition  of  the  body 
Ls  interfered  with;  local  disturbances  of  nutritiou  follow;  and  mal- 
products  of  digestion  find  their  way  into  the  blood.  RsjK^cially  is  this 
tlie  case  when  tlic  excessive  amount  of  food  contains  a  disproportionate 
amount  of  nitrogenous  matter.  All  proteid  principles  require  a  consid- 
erable amount  of  chemical  alteration  before  they  are  fitted  for  the  meta- 
bolic changes  of  the  organism ;  the  processes  of  assimilative  conversion 
are  more  complex  than  those  undergone  by  fats  and  amyloids ;  and  it 
follows  that  tnere  is  proportional  danger  of  disturbance  of  these  pro- 
cesses from  overwork.  Moreover,  if  nitrogenous  food  is  in  excess  of 
tissue-re«]uirement,  it  undergoes  certain  oxidation  changes  in  the  blood 
wthout  becoming  previously  woven  into  tissue,  with  resulting  com- 
pounds which  become  positive  poisons  in  the  economy.  The  kidneys 
and  skin  are  largely  concerned  in  the  elimination  of  these  compounds, 
and  the  frequency  with  which  these  organs  become  diseased  is  largely 
due,  no  doubt,  to  the  excessive  use  of  unassimilated  nitrogenous  food. 
Then,  again,  if  food  be  introdu(!ed  in  excess  of  the  digestive  capacit}',  the 
undigested  portion  acts  directly  upon  the  stomach  as  a  foreign  body,  and 
in  undergoing  decomposition  and  putrefying  changes  frets  and  irritates 
the  mucous  membrane.  It  can  scarcely  be  a  matter  of  doubt  that  large 
groups  of  diseases  have  for  their  principal  causes  excess  of  alimentation 
beyond  the  actual  requirements  of  the  system.  All  such  patients  suffer 
from  symptoms  of  catarrhal  indigestion,  such  as  gastric  uneasiness,  head- 
ache, vertigo,  a  general  feeling  of  lassitude,  constipation,  and  high-colored 
urine  with  abundant  urates,  together  with  variecl  skin  eruptions.  Such 
cases  are  greatly  relieved  by  reducing  the  amount  of  food  taken,  especially 
nitrogenous  food,  and  by  a  systematic  and  somewhat  prolonged  coui'sc  of 
purgative  mineral  watere.  EurojHi  is  especially  rich  in  tliese  springs. 
The  waters  of  Carlsbad,  Ems,  Seltzer,  Friedrichshall,  and  Marienbad, 
and  many  of  the  alkaline  purgative  waters  of  our  own  country,  not 
unfrequently  prove  valuable  to  those  who  can  afford  to  try  them,  and 
their  value  shows  how  often  deranged  primary  assimilation  is  at  tlie 
foundation  of  many  human  ailments.  The  absunl  height  to  which  so- 
called  restorative  medicine  has  attained  within  the  last  twenty  years  or 
more  has  contributed  largely  to  the  production  of  inflammatory  forms  of 
indigestion,  with  all  the  evil  consequences  growing  out  of  general  deranged 
nutritiou. 

The  use  of  indigestible  and  unwholesome  food  entails  somewhat  the 
same  consequences.  This  may  consist  in  the  use  of  food  essentially 
unhealthy  or  indigestible,  or  made  so  by  imperfect  preparation  (cookinji:, 
etc.).  Certain  sul>stances  taken  as  food  cannot  be  di&solved  by  the  gastric 
or  intestinal  secretions :  the  seeds,  the  skins,  and  rinds  of  fruit,  the  husks 
of  corn  and  bran,  and  gristle  and  clastic  tissue,  as  well  as  hairs  in  animal 
food,  are  thrown  off  as  they  are  swallowed,  and  if  taken  in  excess  they 
mechanically  irritate  the  gastro-intestinal  mucous  membrane  and  excite 
sjTnptoms  of  acute  dyspepsia,  and  not  unfrequently  give  rise  to  pain  of 
a  griping  character  accompanied  by  dian'hcca.  Symptoms  of  acute  dys- 
pepsia also  frequently  follow  the  ingestion  of  special  kinds  of  food,  such 
as  mushrooms,  shellfish,  or  indeed  fish  of  any  kind;  and  food  not 
adapted  to  the  individual  organism  is  apt  to  excite  dyspeptic  symptoms. 
Appetite  and  digestion  are  also  very  much  influenced  by  the  life  and 
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habits  of  the  individual.  The  diet,  for  instance,  of  bodily  labor  should 
consist  largely  of  digestible  nitrogenous  food,  and  meat,  par  excellence, 
should  be  increased  in  proportion  as  muscular  exercise  is  increased.  For 
all  sorts  of  muscular  laborers  a  mixed  diet  is  best  in  which  animal  food 
enters  as  a  prominent  ingredient.  Thus,  it  has  been  found,  according  to 
the  researches  of  Chambers,  that  in  forced  military  marches  meat  extract 
has  greater  sustaining  properties  than  any  other  kind  of  food.  But  with 
those  who  do  not  take  much  outdoor  exercise  the  error  is  apt  to  be,  as 
already  pointed  out,  in  the  direction  of  over-feeding.  It  cannot  be 
doubted  at  the  present  time  that  over-eating  (gluttony)  is  one  of  our 
popular  vices.  Hufeland  says :  "  In  general  we  find  that  men  who  live 
sparingly  attain  to  the  greatest  age."  While  preventive  medicine  in  the 
way  of  improved  hygiene — better  drainage,  better  ventilation,  etc. — ^is 
contributing  largely  to  the  longevity  of  the  race,  we  unfortunately 
encounter  in  more  recent  times  an  antagonizing  influence  in  the  elegant 
art  of  cookery.  Every  conceivable  ingenuity  is  resorted  to  to  tempt 
men  to  eat  more  than  their  stomachs  can  properly  or  easily  digest  or 
tissue-changes  require.  The  injurious  consequences  of  such  over-feeding 
may  finally  correct  itself  by  destroying  the  capacity  of  the  stomach  to 
digest  the  food. 

But,  on  the  other  hand,  in  many  nervous  forms  of  dyspepsia  the  weak 
stomach  is  not  unfrequently  made  weaker  by  severely  restricted  regimen, 
and  especially  is  this  the  case  with  mental  workers.  Theoretical  and 
fanciful  considerations  sometimes  lead  to  physical  starvation.  This  is 
apt  to  be  the  case  with  dyspeptics.  Men  who  toil  with  their  brain 
rather  than  their  muscles,  whether  dyspeptic  or  not,  require  good, 
easily-digested  mixed  diet.  It  is  a  popular  error  to^  suppose  that  drugs 
can  take  the  place  of  such  food,  especially  drugs  which  are  supposed  to 
have  a  reconstructive  influence  over  the  nervous  system,  such  as  iron  and 
phosphorus.     The  expression  of  Biichner,  "  No  thinking  without  phos- 

Ehorus,"  captivating  to  theoretical  minds,  has  gained  much  notoriety,  and 
as  doubtless  led  to  the  excessive  use  of  that  drug  in  nervous  forms  of  indi- 
gestion. There  never  was  a  period  when  phosphorus  was  so  universally 
prescribed  as  the  present.  It  enters  into  endless  combinations  with  so- 
called  nerve-tonics.  Of  the  injurious  influence  of  the  drug  in  many  cases 
of  functional  indigestion  there  can  be  no  doubt;  and  the  statement  itself,  so 
often  quoted,  that "  the  amount  of  phosphorus  in  the  blood  passing  through 
the  brain  bears  an  exact  proportion  to  the  intensity  of  thought,"  is  calcu- 
lated to  mislead.  T.  K.  Chambers,  author  of  the  excellent  Mantuil  of  Didj 
makes  the  statement  that  "a  captive  lion,  tiger,  leopard,  or' hare  assim- 
ilates and  parts  with  a  greater  amount  of  phosphorus  than  a  hard-think- 
ing man ;  while  the  beaver,  noted  for  its  power  of  contrivance,  excretes 
so  little  phosphorus  that  chemical  analysis  cannot  find  it  in  its  excreta." 
In  the  wonderful  adaptations  and  regulative  mechanisms  of  nature  we 
may  trust  largely  to  the  natural  law  of  supply  and  demand  in  maintain- 
ing a  proper  equilibrium.  It  may  be  doubted,  indeed,  whether  we 
require  at  any  time  more  phosphorus  for  brain-  and  nerve-tissue  than 
can  be  found  in  such  food  as  contains  digestible  phosphatic  salts.  The 
natural  demand  for  food  grows  out  of  healthy  tissue-change.  An  appe- 
tite to  be  healthy  should  commence  in  processes  outside  of  the  stomach. 
Food  may  also  be  introduced  into  tlie  stomach  in  an  undigestible  form 
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from  defects  of  cookery.  The  process  of  cooking  food  produces  certain 
well-known  chemical  changes  in  alimentary  substances  which  render 
them  more  digestible  than  in  the  uncooked  state.  By  the  use  of  fire  in 
cooking  his  food  new  sources  of  strength  have  been  opened  up  to  man 
which  have  doubtless  contributed  immeasurably  to  his  physical  develop- 
ment, and  has  led  to  his  classification  as  the  cooking  animal.  With 
regard  to  most  articles  tlie  practice  of  cooking  his  food  beforehand  is 
welluigh  universal;  and  especially  is  this  the  case  witli  .all  farinaceous 
articles  of  food.  The  gluten  of  wheat  is  almost  indigestible  in  the 
uncooked  state.  By  tlie  process  of  cooking  the  starchy  matter  of  the 
grain  is  not  only  liberated  from  its  protecting  envelopes,  but  it  is  con- 
verted into  a  gelatinous  condition  which  readily  yields  to  the  diastasic 
ferments.  B^berts,  in  his  lectures  on  the  Digestive  Ferments,  points  out 
the  fact  tliat  when  men  under  the  stress  of  circumstances  have  been 
compelled  to  subsist  on  uncooked  grains  of  tlie  cereals,  they  soon  fell 
into  a  state  of  inanition  and  disease. 

Animal  diet  is  also  more  easily  digested  in  the  cooked  than  in  the 
raw  state.  The  advantage  consists  chiefly  in  the  effects  of  heat  on  the 
connective  tissue  and  in  the  separation  of  the  muscular  fibre.  In  this 
respect  cooking  aids  the  digestive  process.  The  gastric  juice  cannot  get 
at  the  albumen-containing  fibrillae  until  the  connective  tissue  is  broken 
up,  removed,  or  dissolved.  Hot  water  softens  and  removes  this  connec- 
tive tissue.  Hence  raw  meat  is  less  easily  digestible.  Carnivorous  ani- 
mals, that  get  their  food  at  long  intervals,  digest  it  slowly.  By  cutting, 
bruising,  and  scraping  meat  we  to  a  certain  extent  imitate  the  process  of 
cooking.  In  many  cases,  indeed,  ill-nourished  children  and  dyspeptics 
digest  raw  beef  thus  comminuted  better  than  cooked,  and  it  is  a  matter 
of  observation  that  steamed  and  undenlone  roast  meats  are  more  digest- 
ible than  when  submitted  to  greater  heat. 

Some  interesting  observations  have  been  made  by  Roberts  on  the  effects 
of  the  digestive  ferments  on  cooked  and  uncooked  albuminoids.  He 
employed  in  his  experiments  a  solution  of  egg  albumen  made  by  mixing 
white  of  egg  with  nine  times  its  volume  of  water.  "This  solution," 
says  Roberts,  "  when  boiled  in  the  water-bath  does  not  coagulate  nor 
sensibly  change  its  appearance,  but  its  behavior  with  the  digestive  fer- 
ments is  completely  altered.  In  the  raw  state  this  solution  is  attacked 
very  slowly  by  pepsin  and  acid,  and  pancreatic  extract  has  no  effect  on 
it;  but  after  being  cooked  in  the  water-bath  the  albumen  is  rapidly  and 
entirely  digested  by  artificial  gastric  juice,  and  a  moiety  of  it  is  rapidly 
digested  by  pancreatic  extract." 

It  Ls  a  mistake,  however,  to  suppose  that  cooking  is  equally  necessary 
for  all  kinds  of  albuminoids.  The  oyster,  at  least,  is  quite  exceptional, 
for  it  contains  a  digestive  ferment — ^the  hepatic  diastase — which  is  wholly 
destroyed  by  cooking.  Milk  may  be  indifferently  used  either  in  the  cooked 
or  uncooked  state,  and  fruits,  which  owe  their  value  chiefly  to  sugar,  are 
not  altered  by  cooking. 

The  object  in  introducing  here  these  remarks  on  cooking  food  is  to 
show  that  it  forms  an  important  integral  part  of  the  work  of  digestion, 
and  has  a  direct  bearing  on  the  management  of  all  forms  of  dyspepsia. 

Haste  in  eating,  with  imperfect  mastication,  is  a  common  cause  of 
indigestion  in  this  country.     Mastication  is  the  first  step  in  the  digestive 
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process.  It  is  important,  therefore,  that  we  have  good  teeth  and  that  we 
take  time  to  tlioroughly  masticate  our  food,  for  by  so  doing  we  prepare 
it  for  being  acted  upon  by  the  juices  of  the  stomach.  Time  is  ako  neces- 
sary, in  order  tliat  the  salivary  secretion  may  be  incorporated  with  the 
alimentary  substances.  By  the  salivary  diastase  starch  is  converted  into 
sugar  and  albuminoids  are  prepai-ed  for  the  action  of  the  gastric  juice. 
If  tliese  clianges  take  place  imperfectly,  the  stomach  can  scarcely  regain 
in  gastric  digestion  what  was  lost  in  imperfect  mastication  and  in^i- 
vation.  Haste  in  eating  is  one  of  the  American  vices.  It  grows  out  of 
the  temperament  of  our  jjeople.  We  are  jealous  of  lost  time,  and  unfor- 
tunately this  time  is  too  often  taken  from  the  stomach.  We  bolt  our 
food  with  unseemly  haste,  and  pay  the  penalty  in  ruined  stomaclis. 
Many  cases  of  indigestion  are  greatly  relieved,  if  not  permanently  cured, 
by  simply  doubling  or  quadrupling  the  time  occupied  in  eating. 

Irregularity  in  the  intervals  between  meals,  such  as  taking  one  meal 
only  in  twenty-four  hours  or  taking  food  before  the  preceding  supply 
has  been  digested,  is  another  fruitful  source  of  indigestion.  The  digest- 
ive process,  in  the  natural  order  of  change,  is  confused ;  changes  which 
should  take  place  are  delayed;  and  the  results  are  such  as  arise  from 
excessive  eating.  Moreover,  the  stomach  lacks  the  rest  so  essential 
to  digestion.  The  necessary  interval,  however,  between  meals  varies 
with  the  nature  of  the  food  taken.  "  Between  the  extremes  of  tlie  car- 
nivorsB,"  says  Ewald,  "  which  feed  once  in  twenty-four  hours,  and  the 
herbivorae,  which  never  have  done  with  the  business  of  feeding,  man 
holds  a  middle  place,  but  not  without  permitting  the  recognition  in  the 
course  of  his  life  of  a  sort  of  transition  from  the  herbivora  to  the  car- 
nivora.  Infants  should  have  the  breast  during  the  first  three  weeks  as 
often  as  they  wake ;  after  that  every  two  hours  to  the  third  month ;  then 
up  to  dentition  every  three  hours ;  and  later  there  should  be  five  meals 
in  twenty-four  hours."  But  to  this  general  statement  there  are,  of 
course,  many  exceptions.  Under  certain  pathological  conditions  food 
should  be  taken  in  small  quantities  at  short  intervals.  This  is  especially 
the  case  in  chronic  gastric  catarrh  and  in  feeble  digestion  of  nervous  sub- 
jects. Such  patients  are  not  unfrequently  improved  by  becoming  again 
infants  or  herbivorae.  By  the  use  of  an  exclusive  milk  diet  or  pep- 
tonized milk  gruels,  given  in  small  quantities  at  comparatively  short 
intervals  of  time,  the  stomach  may  be  so  accommodated  that  it  will  digest 
without  discomfort  a  large  amount  of  nourishment  within  a  given  time. 
To  S.  Weir  Mitchell  of  Philadelphia  we  are  indebted  for  some  valuable 
observations  bearing  upon  this  point  of  forced  alimentation. 

To  the  causes  of  indigestion  already  alluded  to  may  be  added  the  habit 
of  spirit-drinking,  especially  the  habit  of  taking  alcohol  undiluted  on  an 
empty  stomach,  which  rarely  fails  after  a  time  to  engender  dyspeptic 
symptoms.  It  is  a  prominent  factor  in  the  production  of  chronic  gastric 
catarrh — ^a  condition  more  frequently  present  in  painful  indigestion  than 
any  that  have  been  named.  It  is  one  of  the  most  common  diseases  met 
with  in  practice.  Indeed,  all  caases  already  alluded  to  involve,  sooner 
or  later,  if  they  are  constantly  operative,  irritative  and  catarrhal  condi- 
tions of  the  mucous  membrane  of  the  stomach,  so  that  we  find  it  difficult 
at  times — indeed  impossible — to  separate  purely  functional  from  sulxicute 
inflammatory  forms  of  dyspepsia.      Practically,  we  simply  study  the 
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subject  in  the  relative  degrees  of  prominence  of  the  one  condition  or 
the  other. 

But,  in  a  still  more  comprehensive  sense,  indigestion  is  caused  by  dis- 
turbance of  organs  directly  associated  with  the  stomach  in  the  diges- 
tive process.  AH  organs  closely  associated  with  each  other  in  their 
physiological  functions  are  apt  to  become  associated  in  morbid  action. 
The  clinical  recognition  of  this  is  a  matter  of  great  importance  in 
the  management  of  gastric  affections.  And  first  in  the  order  of 
importance  in  such  association  is  the  liver.  So  closely,  indeed,  are  the 
liver  and  stomach  functionally  associated  in  the  proceas  of  primary  assim- 
ilation that  they  may  be  considered  parts  of  the  same  great  digestive  api>a- 
ratus.  Hence  disturbance  of  the  liver-— either  in  the  formation  of  gly- 
cogen, tlie  destruction  of  albuminoid  matter,  or  the  secretion  of  bile — is 
immediately  communicated  to  the  stomach.  It  may  be  difficult  to  say 
which  of  these  separate  and  distinct  functions  of  the  liver  is  most  at  fault; 
that  can  only  be  a  matter  of  physiological  inference.  In  the  one  case,  for 
instance,  the  dyspeptic  may  be  fairly  well  nourished,  yet  his  elimination 
may  be  bad.  In  the  other  there  is  no  failure  of  the  destructive  and  ex- 
creting functions,  but  those  concerned  in  the  assimilation  of  fat  and  pep- 
tones are  disordered,  so  that  the  patient  is  not  well  nourished,  so  far  as  the 
fatty  element  is  concerned.  This  is  the  more  common  form,  and  a  form  not 
unfrcquently  associated  with  pulmonary  consumption.  The  liver  finally 
becomes  fatty — a  condition  usually  found  associated  with  the  constitu- 
tional forms  of  phthisis. 

The  pancreas  is  also  closely  associated  with  tlie  stomach,  and  its  secre- 
tion is  of  essential  value  in  the  digestive  process.  It  is  to  be  regretted 
that  our  precise  knowledge  of  its  diseases  is  in  such  stinking  contrast  with 
its  importance  in  the  animal  economy,  and  yet  it  can  scai'oely  be  doubted 
that  in  dyspeptic  symptoms  associated  with  failure  of  digestion  of  starchy, 
albuminous,  and  fatty  elements  of  food  there  is  disorder  of  the  secretion 
of  the  pancreas.  Hence  in  the  treatment  of  the  early  stages  of  pulmonary 
consumption  and  other  disorders  associated  with  deficient  digestion  and 
assimilation  of  fatty  substances  the  importance  of  directing  our  attention 
to  the  condition  of  the  liver  and  pancreas,  as  well  as  to  the  stomach. 

That  morbid  states  of  the  intestinal  track  occupy  a  prominent  place  in 
the  etiology  of  dyspepsia  is  also  a  well-recognized  clinical  fact.  Indeed, 
constipation  of  the  bowels  is  an  almost  universal  accompaniment  of 
deranged  digestion,  and  when  persistent  for  years  it  is  apt  to  lead  to  the 
most  disastrous  consequences.  These  are  mainly  in  the  direction  of  less- 
ened elimination  from  the  intestinal  glandulae.  The  general  symptom- 
atology of  deficient  excretion  from  these  gland uloe  is  closely  analogous  to 
the  same  condition  of  the  liver:  tliere  is  impairment  of  the  general  health ; 
the  clear  florid  complexion  disappears;  the  patient  becomes  of  a  greenish 
or  sallow  hue;  the  blood  is  altered  in  quality;  fatigue  is  experienced 
after  the  slightest  exertion ;  the  nights  are  restless ;  and  there  is  gi'eat 
tendency  to  mental  despondency.  Moreover,  constipation  often  pi'e- 
cedes  the  gastric  symptoms.  The  diminished  muscular  activity  of 
the  intestinal  track  extends  to  the  stomach ;  its  movements  are  dimin- 
ished ;  food  is  not  properly  mixed  with  the  gastric  juice,  and  by  being 
loo  long  retained  in  the  stomach  in  a  comparatively  undigested  state 
acetous  fermentation  in  the  saccharine  and  starchy  articles  of  diet  is  set 
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up,  acid  eructations  and  a  sour  taste  in  the  mouth  being  commonly  com- 
plained of.  Dyspepsia  associated  with  this  condition  of  the  intestinal 
track  cannot  be  relieved  until  the  constijiation  is  relieved,  and  by  over- 
coming the  constipation  the  dyspeptic  synijitoras  often  disiippcar. 

Mention  has  been  made  of  the  baneful  influence  of  certain  mental  states 
in  die  production  of  dyspeptic  symptoms.  But  there  are  forms  of  indi- 
gestion due  to  local  nervous  disturbance  existing  elsewhere  than  in  the 
nerve-centres.  This  was  ascribed  by  the  older  writers  to  \vhat  they 
termed  consensus  nervorum,  or  sympathy,  by  which  "  the  bperation  of  a 
stimulus  is  not  limited  to  the  nerves  immediately  irritated,  but  is  extended 
to  distant  parts  in  known  or  unknown  connection  with  the  irritated  nerves." 
An  intimate  acquaintance  with  this  law  of  symjxithy  is  of  the  utmost 
importance  in  tlie  study  of  the  functional  forms  of  dyspepsia,  for  no 
otlier  organ  of  the  body  is  subjected  to  such  a  wide  range  of  reflected 
nervous  disturbance  as  tlie  stomach.  Morbid  sympathetic  impressions 
are  transmitted  mainly  through  branches  of  the  vaso-motor  nerve  of  the 
semilunar  ganglia  of  the  abdomen,  and  from  the  pneumogastric  to  the 
stomach.  Thus,  a  pregnant  uterus  not  unfrequently  produces  very  tax)u- 
blesome  vomiting ;  some  females  suffer  from  nausea  and  indigestion  dur- 
ing each  menstrual  period ;  and  the  more  chronic  forms  of  pelvic  irri- 
tation, such  as  a  flexed  uterus,  and  endometritis,  cervicitis,  or  tender 
ovary,  may  be  the  a>utinuous  exciting  cause  of  most  troublesome  forms 
of  nervous  dyspe])sia.  There  is  also  close  sympathy  of  the  stomach  with 
the  lungs  and  heart  through  the  distribution  of  the  pneumogastric.  So 
also  may  fixed  ])oints  of  irritation  in  any  part  of  tlie  nervous  system  be 
reflexly  transmitted  to  the  stomach,  giving  rise  to  most  pronounced  symp- 
toms of  indigestion.  And  it  is  evident  that  in  all  such  cases  but  little 
can  be  accomplished  in  the  way  of  relieving  the  dyspeptic  r,y raptoms 
until  the  cause  upon  which  they  depend  is  removed.  The  treatment 
must  have  reference  mainly  to  the  removal  of  such  cause. 

Lastly,  all  the  causes  mentioned  finally  concur  in  producing  irregularities 
of  the  mechanism  of  digestion ;  and  this  may  be  done  by  disturbing  eitlier 
the  muscular  movements  of  the  stomach  or  in  suspending  or  perverting 
the  gastric  solvents,  or  in  these  two  conditions  combined. 

Symptoms. — 1st.  Referable  to  tlie  Stomach. — The  symptoms  which 
attend  and  indicate  the  presence  of  functional  dyspepsia  are  sucli  as 
accompany  in  a  greater  or  less  degree  almost  all  cases  of  chronic  gas- 
tritis. Clinically,  so  far  as  the  direct  gastric  symptoms  are  concernea,  it 
is  difficult  to  separate  diem.  The  more  prominent  of  tlie  local  symp- 
toms are — ^a  sense  of  fulness  and  distension  after  meals,  discomfoil 
during  the  digestive  process,  derangement  of  apjjetite,  acid  eructa- 
tions, flatulence,  regurgitations  of  food,  and  sometimes  nausea  and  vom- 
iting. There  is  seldom  severe  pain;  the  sensation  is  rather  that  of 
uneasiness.  Exceptionally,  however,  there  may  be  pain,  which  radi- 
ates from  the  stomach  to  the  shoulders,  and  may  pass  down  the  left 
arm  so  as  to  simulate  angina  pectoris.  But  it  may  be  readily  distin- 
guished from  that  complaint  by  coming  on  after  food,  and  not  after 
exertion.  In  other  cases  a  sense  of  constriction  may  be  accompanied 
by  dyspnoea,  arising  from  impeded  movements  of  the  diaphragm 
from  being  pushed  upward  by  the  distended  stomach,  or  there  may  be 
heartburn,  with  an  ill-defined  sense  of  burning  felt  in  the  epigastrium  ; 
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but  thirst,  so  frequently  present  in  chronic  gastritis,  is,  as  a  rule,  absent 
in  functional  dyspepsia.  These  symptoms  are  manifested  in  varying 
degrees  of  prominence  in  individual  cases,  and  some  of  them  are  rarely 
found  present.  Thus,  nausea  and  vomiting  are  not  characteristic  features 
of  the  chronic  forms  of  functional  dyspe})sia,  and  as  a  rule  epigastric 
tenderness  is  entirely  absent.  In  markedly  hysterical  subjects  or  in 
persons  whose  nervous  system  has  been  unduly  excited  by  alcohol  there 
may  be  shrinking  from  the  slightest  touch  upon  pressure ;  but  in  these 
cases  the  tenderness  is  not  confined  to  the  stomach,  nor  is  it  increased  by 
deep  pressure.  In  some  cases  tliere  is  an  unnatural  craving  for  food — a 
symptom  rarely  if  ever  observed  in  structural  lesions  of  the  stomach — 
and  now  and  then  it  hapi)ens  that  the  appetite  becomes  depraved,  espe- 
cially with  hysterical  patients.  They  crave  indigestible  and  unnatural  sub- 
stances, such  as  earth,  chalk,  and  substances  wliolly  devoid  of  alimentary 
properties.  Impairment  of  appetite,  however,  is  the  more  common  feature 
of  this  form  of  indigestion. 

Flatulence  and  eructations  are  generally  complained  of,  the  flatulence 
being  accompanied  by  a  painful  sense  of  fulness,  affecting  in  equal  degree 
the  stomach  and  small  intestines.  It  is  derived  principally  from  putre- 
factive or  fermentative  changes  of  the  ingesta,  which  are  imperfectly  elab- 
orated in  the  stomach.  The  gases  consist  of  carbonic  acid,  sulphuretted 
hydrogen,  hydrogen,  nitrogen,  and  the  hydrocarbons,  the  butyric  and 
acetic  fermentations  furnishing  the  hydrogen  and  carbonic  acid  gas.  In 
addition  to  tliese  marsh  gas  is  formed  by  a  special  fermentation,  the  basLs 
of  which  exists  in  tlie  cellulose  taken  with  vegetable  food.  In  excessive 
meteorisra  from  paralysis  of  the  intestines  the  gas  is  principally  nitrogen ; 
the  marsh-gas  fermentation  results  from  the  ingestion  of  certain  easily- 
fermentable  vegetables,  such  as  cabbage,  cauliflower,  etc. 

In  a  certain  proportion  of  cases  regurgitation  occurs  from  the  stomach. 
The  liquor  regurgitated  may  be  intensely  acid  from  the  presence  of  some 
of  the  fatty  acids,  probably  butyric,  lactic,  or  acetic.  Exceptionally,  it 
may  be  insipid  or  brackish,  constituting  what  is  known  as  pyrosis,  or 
water-brash.  The  fluid  is  usually  tasteless  and  without  smell,  and  in 
reaction  it  is  neutral  to  test-paper.  It  contains  sulphocyanuret  of  potas- 
sium, and  it  has  been  supposed  therefore  to  be  only  saliva.  The  quantity 
thrown  up  may  vary  from  a  spoonful  to  a  pint  or  more.  It  affects  females 
more  than  males,  and  especially  those  who  subsist  upon  coarse  and  indi- 
gestible food.  It  is  best  treated  by  astringents — such  as  kino,  krameria, 
logwood,  or  tannin — ^administered  in  the  intervals  between  digestion,  so 
that  they  may  act  directly  on  the  mucous  membrane.  The  oxide  and 
nitrate  of  silver  are  thought  by  some  to  be  superior  to  the  vegetable 
astringents. 

Cardialgia  is  a  painful  condition  of  the  stomach,  usually  referred  to  its 
cardiac  orifice,  and  is  popularly  known  as  heartburn.  It  is  met  with  in 
both  functional  and  organic  disease  of  the  stomach.  It  is  very  constantly 
present  in  chronic  catarrhal  gastritis,  and  evidently  depends  upon  the 
presence  of  an  acid,  for  it  is  usually  promptly  relieved  by  alkalies,  such 
as  chalk,  magnesia,  soda,  or  alkaline  saline  waters.  Food  containing 
much  fat,  starch,  or  sugar  should  be  avoided. 

Nausea  and  vomiting  are  only  occasional  symptoms  of  functional  dys- 
pepsia.    When  vomiting  does  occur  it  may  take  place  at  different  times 

Vol.  II.--29 


450  FUNCTIONAL  DISEASES  OF  THE  STOMACH. 

and  with  varying  degrees  of  severity,  differing  in  this  respecL  from  the 
nausea  and  vomiting  of  suliaeute  gastritis,  which  takes  place,  if  at  all, 
soon  after  the  ingestion  of  food.  The  time  of  vomiting  and  the  character 
of  the  matter  ejected  are  liable  to  great  variation  in  functional  dyspepsia. 
It  may  be  the  result  of  direct  irritation  of  morbidly  sensitive  gastric  nerves, 
or  it  may  be  a  reflex  phenomenon ;  it  may  follow  soon  after  the  ingestion 
of  food,  or  it  may  come  on  when  the  stomach  is  empty;  the  material 
vomited  may  be  simply  food  but  little  altered  or  an  alkaline  ropy 
mucus;  it  may  consist  in  the  acid  juices  of  the  stomach  or  in  a  neu- 
tral watery  fluid ;  or  the  ingesta  may  have  undergone  fermentative  and 
putrefactive  changes  from  either  insufficient  amount  of  the  gastric  solvent 
or  from  narrowing  (constriction)  of  die  pyloric  extremity,  in  which  case 
the  yeast  fungus  (Torula  cerevisise)  or  the  Sarcina  ventriculi  may  be 
found  in  great  abundance  in  the  vomited  matter.  Vomiting  of  this  kind 
usually  occurs  some  time  after  eating.  The  gastric  juice  itself  checks 
putrefaction;  so  also  does  the  admixture  of  bile.  In  the  absence  of 
these  natural  antiseptics  fermentation  takes  place.  But  it  would  be 
erroneous  to  suppose  that  tlie  fermentative  dyspepsia  is  the  primary 
disease;  it  is  a  symptom  which  can  be  permanently  corrected  only  by 
correcting  the  condition  upon  which  it  depends. 

Among  the  most  noticeable  of  the  phenomena  referable  to  other 
organs  than  the  stomach  are  those  connected  with  the  liver  and  the 
alimentary  canal.  The  tongue  in  dyspeptic  tmubles  varies  much  in 
character.  In  reflex  sympathetic  indigestion  it  is  not  unfi'equently 
clean ;  in  hepatic  dyspepsia  it  is  generally  thickly  coated  with  a  white 
or  yellow  fur.  The  symptoms  are  such  as  pertain  more  especially  to 
chronic  gastro-duodenal  catarrh,  such  as  nausea,  epigastric  oppression, 
furred  tongue,  heartburn,  acid  eructations,  flatulent  distension  of  the 
stomach  and  bowels,  unpleasant  taste  in  the  mouth,  offensive  breath, 
loaded  urine,  frontal  headache,  irritability,  and  hypochondriasis. 

Constipation,  as  we  have  seen,  is  an  almost  universal  accompaniment 
of  functional  dyspepsia,  sustaining  to  it  not  unfrequently  a  causative 
relation.  It  is  undoubtedly  one  of  the  most  common  of  the  slighter 
ailments  of  civilized  life,  and  exerts  a  wide  influence  in  deranging  the 
general  health.  "  It  is  quite  extraordinary  how  many  different  derange- 
ments of  health  may  result  from  imperfect  action  or  a  torpid  state  of  the 
secreting  and  expelling  structures  of  the  large  bowel.  There  may  be 
violent  and  persistent  nerve-pains,  referred  to  the  back,  or  hip,  or  groin, 
and  certain  other  symptoms  which  lead  pessimist  practitioners,  excelling 
in  the  discovery  of  neuroses,  to  diagnose  structural  changes  in  some  part 
of  the  spinal  cord  or  the  antecedent  state  which  is  supposed  to  lead  to 
them ''  (feeale).  Pains  in  the  loins  and  thighs,  violent  lumbar  pain,  and 
certain  remediable  forms  of  sciatica  are  sometimes  due  to  imperfect  excre- 
tion of  the  lower  part  of  the  alimentary  canal.  And  it  is  even  possible 
that  a  condition  of  hypochondria  bonlering  on  insanity  may  be  brought 
about  by  long-continued  defective  action  of  the  bowels.  In  exceptional 
cases  of  dyspepsia  diarrhoea  may  be  present.  This  is  more  frequently  the 
case  when  indigestion  is  associated  with  a  congested  state  of  the  liver,  in 
which  case  the  symptom  should  be  regarded  as  curative.  Excessive  irri- 
tability of  the  muscular  walls  of  the  stomach,  superadded  to  weak  diges- 
tion, may  also  be  followed  by  lienteric  forms  of  diarrhoea.     Undigested 
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food  hastily  finds  its  way  into  the  intestinal  track,  and  not  unfrequently 
appears  in  the  fecal  evacuations. 

Functional  derangeraents  of  the  stomach  are  often  accompanied  by 
pale  urate  deposits  in  the  urine.  It  may  contain  an  excess  of  phosphates, 
and  in  microscopical  examination  crystals  of  the  oxalate  of  lime  are  fre- 
quently found,  constituting  a  special  affection  described  by  Grolding-Bird 
as  oxaiuria.  He  associated  it  with  irritative  dyspepsia,  hypochondriasis, 
and  exhaustion  of  nerve-power.  This  form  of  dyspepsia  is  best  man- 
aged by  the  mineral,  vegetable,  and  acid  tonics,  to  which  may  be  added 
small  doses  of  nux  vomica,  with  the  usual  adjuvants  of  good  air  and 
exercise,  freedom  from  anxiety  and  care,  cold  sea-water  baths,  and  well- 
selected,  generous  animal  diet. 

Another  form  of  dyspepsia  is  sometimes  associated  with  a  peculiar  form 
of  dizziness — gastric  vertigp.  German  writers  speak  of  it  as  abdominal 
dizziness,  and  Trousseau  calls  it  vertigo  stomicale.  It  is  usually  an  acute 
symptom,  begins  without  any  premonition,  and  is  liable  to  be  confounded 
with  disease  of  the  brain.  It  sometimes  occurs  soon  after  a  meal,  but 
more  often  when  the  stomach  is  empty  (Trousseau).  It  perhaps,  in  a 
majority  of  cases,  depends  upon  dyspepsia,  but  it  has  to  be  differentiated 
from  organic  brain  disease,  from  cerebral  anaemia,  cerebral  hyperemia, 
the  slighter  forms  of  epilepsy,  Minidre's  disease,  and  general  nervous 
exhaustion  and  depression.  But  in  many  cases  it  will  be  found  that  treat- 
ment directed  against  the  dyspepsia  cures  the  vertigo. 

Dyspeptic  patients  are  also  liable  to  skin  diseases,  and  especially  is  this 
observed  in  the  gastro-duodenal  forms  of  indigestion.  Disorders  of  the 
skin,  such  as  urticaria,  erythema,  lichen,  eczema,  and  other  allied  condi- 
tions, are  well-recognized  external  indications  at  times  of  disordered  con- 
ditions of  the  gastro-intestinal  raucous  membrane.  Thus,  it  is  a  matter 
of  common  observation  that  the  gastric  symptoms  increase  when  the 
eniption  on  the  surface  disappears. 

The  general  influence  of  the  nervous  system  over  the  function  of 
digestion  is  perhaps  the  most  remarkable  feature  of  the  disease,  so  that 
disturbed  innervation  becomes  conspicuous  in  its  symptomatology.  The 
phenomenon  varies  in  individual  cases.  Languor,  drowsiness  after  taking 
food,  depression  of  spirits,  irritability,  hypochondriasis,  sleeplessness,  pal- 
pitation, dry  cough,  dyspnoea,  are  all  of  common  occurrence;  and  the 
mental  disturbance — the  anxiety,  gloom,  and  sadness — is  to  many  dys- 
peptics more  distressing  than  absolute  pain. 

It  is  impossible,  however,  to  present,  in  this  connection,  a  complete 
clinical  history  of  functional  dyspepsia,  for  the  reason  that  it  is  associated 
with  so  many  separate  and  distinct  affections,  the  dyspepsia  itself  being 
symptomatic  of  these  affections. 

Pathology. — But  little  is  known  of  the  pathology  of  the  purely 
functional  forms  of  dyspepsia  beyond  what  is  expressd  by  the  terms 
atony  and  asthenia.  These  express  simply  certain  states  of  the  system 
with  which  atonic  dyspepsia  is  so  frequently  found  associated.  Patholog- 
ical anatomy  has  shown,  however,  that  some  cases  are  dependent  upon, 
or  associated  with,  certain  appreciable  alterations  of  the  stomach, 
such  as  atrophy  of  the  mucous  membrane  or  fatty  degeneration  of  its 
walls ;  and  not  unfrequently  it  is  the  seat  of  the  so-called  amyloid  or 
lardaceons  degeneration,  although  this  albuminoid  infiltration  or  cloudy 
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swelling  is  more  frequently  die  accompaniment  of  chronic  inflammatory 
process.  But  Jones  and  Fenwick  have  shown  that  these  conditions  may 
occur  independently  of  inflammation.  However,  upon  this  point  we  are 
compelled  to  speak  with  caution.  The  boundary-line  between  functional 
and  structural  diseases  is  not  always  clearly  defined.  Functional  and  struo- 
tural  troubles  of  the  stomach  are  certainly  very  intimately  associated. 
Moreover,  symptoms  of  purely  functional  dyspepsia  are  so  frequently 
associated  with  the  subacute  forms  of  gastritis  that  the  pathology  of  the 
disease  becomes,  from  necessity,  doubtful  and  complex.  It  can  only  be 
studied  in  connection  with  certain  states  or  conditions  of  which  functional 
derangement  of  the  stomach  is  a  symptom  readily  recognized  during  life. 
In  the  light  of  more  advanced  physiological  and  pathological  researches 
we  may  expect  the  limits  of  purely  functional  dyspepsia  to  be  much 
restricted. 

Diagnosis. — The  diagnosis  of  atonic  dyspepsia  must  have  special 
reference  to  its  etiology.  It  is  usually  a  chronic  disease,  and  has  to  be  dis- 
criminated from  subacute  or  chronic  inflammation  of  the  stomach.  This 
is  the  more  diflicult  because  many  symptoms  exist  in  common  in  both 
varieties  of  indigestion.  But  in  functional  or  atonic  dyspepsia  the  symp- 
toms are  not  so  continuous;  there  is  less  epigastric  uneasiness,  less  tender- 
ness, less  nausea  or  loathing  of  food,  less  thirst,  and  less  acidity  and  heart- 
burn, less  emaciation,  less  cerebral  and  nervous  disturbance,  and  the  con- 
stitutional symj)toms  are  also  less  severe.  The  tongue,  as  a  rule,  is  not 
so  thickly  coated,  is  not  so  red  or  broad  and  flabby,  the  papillae  are  less 
marked,  the  breath  less  oflensive,  and  the  urine,  instead  of  showing  a 
condition  of  lithsemia,  is  not  unfrequently  pale  and  sometimes  neutral, 
depositing  oxalates  and  phosphates,  especially  in  feeble,  broken-down 
conditions  of  the  nervous  system. 

With  other  painful  affections  of  the  stomach,  such  as  ulcer  and  cancer, 
it  is  not  likely  to  be  confounded,  especially  when  in  these  affections  pain, 
vomiting,  and  haematemesis  are  present. 

Treatment. — The  first  and  leading  indication  is  to  remove,  as  far  as 
possible,  all  causes  of  the  disease,  and  this  requires  patient  research  and 
much  diagnostic  skill.  Suggestive  hints  of  treatment  may  be  found  in 
connection  with  the  discussion  of  the  varied  etiologv  of  the  disease.  We 
can,  in  conclusion,  only  allude  to  the  matter  in  a  very  general  way. 
Special  cases  must  furnish  their  own  indications  of  treatment. 

In  many  cases  a  condition  of  nervous  asthenia  will  be  found  promi- 
nently present.  A  leading  indication,  therefore,  irrespective  of  the 
special  determining  cause,  is  to  improve  the  general  health  of  the 
patient;  and  this  is  accomplished  by  all  means  which  invigorate  the 
system  generally.  And  first  in  the  order  of  importance  are  diet  and 
regimen.  It  is  evident  that  if  a  patient  eat  too  much  or  too  often,  or 
if  he  eat  indigestible  or  unwholesome  food,  or  lead  an  indolent  and  luxuri- 
ous life,  nothing  can  be  accomplished  by  way  of  drugs  in  the  relief  of  the 
disease.  Excessive  alimentation  is,  as  we  have  seen,  a  most  prolific  source 
of  the  dLsease.  Tempted  to  excess  by  great  variety  and  by  the  ingenuity 
of  culinary  refinements,  the  stomach  is  burdened  beyond  its  capacity  of 
digestion  and  beyond  the  actual  requirements  of  the  system ;  and  espe- 
cially is  this  the  case  with  those  who  live  sedentary,  indoor  lives.  In  all 
Ruch  cases  it  is  absolutely  essential  that  the  digestive  organs  have  rest 
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Better  even  in  cases  of  doubt  reduce  tlie  diet  for  a  time  below  the  actual 
wants  of  the  system  uutil  waste  products  are  thoroughly  removed  and 
appetite  is  revived.  The  benefit  derived  in  some  instancies  from  the  pro- 
tracted use  of  purgative  mineral  waters  is  largely  attributable  to  the 
restricted  regimen  enforced  and  to  the  washing  out  of  the  system  the 
waste  products. 

On  tlie  other  hand,  too  gi'eat  or  too  protracted  abstemiousness  may 
equally  impair  the  digestive  process.  In  ordinary  forms  of  atonic 
dysi)ej)6ia  we  should  seek  rather,  by  appropriate  treatment,  to  raise 
the  digestive  capacity  to  the  level  of  digesting  good,  healthy,  nutritious 
food,  than  to  reduce  the  food  to  the  low  standard  of  feeble  digestion. 
But  it  is  a  mistake  to  suppose  that  this  can  be  accomplished  by  simply 
forcing  food  upon  a  stomach  that  lacks  capacity  of  digestion. 

As  to  the  kind  of  diet,  no  precise  rule  is  suited  to  all  cases.  Within  cer- 
tain limits  individual  experience  must  be  consulted.  But  these  experiences 
are  not  always  reliable.  Dyspeptic  patients,  more  than  any  others,  are  apt 
to  have  fancies.  Certain  general  rules,  therefore,  should  ]ye  insisted  upon. 
The  food  should  be  wholesome  and  digestible ;  it  should  be  well  cooked, 
well  masticated,  and  taken  at  regular  and  not  too  long  intervals.  The 
intervals  of  time  between  meals  depend  upon  circumstances  already 
referred  to.  In  some  cases  small  quantities  of  easily-digested  food 
sliould  be  taken  at  short  intervals.  In  cases  of  feeble  digestion  of 
nervous  subjects  milk  diluted  in  Seltzer  water,  or  milk  and  lime-water, 
or  peptonized  milk,  may  be  taken  in  libcnd  quantities  at  comparatively 
short  intervals  of  time.  Sometimes  isinglass,  arrowroot,  or  ground  rice 
may  be  advantageously  combined  with  the  milk,  to  which  tender,  undone 
meats  may  be  added. 

Peptonized  Food. — Recently  the  attention  of  the  profession  has  been 
attracted  to  artificially  digested  food.  The  essential  acts  of  digestion 
are  known  to  be  chemical  transmutations.  Albuminoid  substances  are 
changed  into  peptones  and  starchy  mattei's  are  changed  into  dextrin  and 
sugar.  To  Ilol)erts,  in  his  excellent  lectures  delivered  in  the  Lumleian 
course  before  the  Royal  College  of  Physicians  of  London  in  1880,  we 
are  indebted  for  valuable  information  on  the  digestive  ferments  and  in 
tlie  preparation  and  use  of  artificially-digested  food;  and  from  these 
lectures  we  shall  derive  most  of  the  information  we  possess  at  present. 
It  has  been  demonstrated  that  an  extract  of  the  stomach  or  pancreas,  in 
water,  has  to  a  certain  extent  the  same  powers  as  the  natural  secretions 
of  these  organs.  Hence,  says  Roberts,  it  is  possible  for  us  to  subject 
articles  of  food  beforehand  to  complete  or  partial  digestion.  Heat  ap- 
proximatively  accomplishes  the  same  thing.  In  the  practice  of  cookery 
we  have,  as  it  were,  a  foreshadowing  of  tliis  art  of  artificial  digestion. 
Heat  and  digestive  ferments  alike  aid  gastric  digestion.  In  case  of  the 
lower  animals  the  whole  process  has  to  be  accomplished  by  the  labor 
of  their  own  digestive  organs. 

Artificially  digested  food  may  be  prepared  in  two  ways— either  by 
following  the  gastric  method  with  pepsin  and  hydrochloric  acid,  or  by 
following  tlie  intestinal  method  and  using  extract  of  pancreas.  Both 
of  these  plans  have  had  special  advocates.  Roberts  claims  that  the  latter 
yields  by  far  the  better  results.  "  The  pancreas  not  only  acts  upon  albu- 
minous substances,  but  also  upon  starch.     Pepsin,  on  the  other  hand,  is 
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3uite  inert  in  r^ard  to  starch.  Moreover,  the  products  of  artificial 
igestion  with  pepsin  and  acid  are  much  less  agreeable  to  the  taste  and 
smell  than  thase  pixxluced  by  pancreatic  extract."  The  pancreas  of  the  pig, 
acxx)rdiug  to  Roberts,  yields  the  most  active  preparation,  but  the  pancreas 
of  the  ox  or  the  sheep  may  be  employed.  The  pancreas  of  tlie  calf  is 
not  active  on  starchy  materials.  A  very  active  extract  of  pancreas  is  now 
prepared,  and  is  easily  obtainable,  with  directions  for  making  peptonized 
milk,  milk  gruel,  milk  punch,  soups,  jellies,  blanc-manges,  beef-tea,  ene- 
mata,  etc.  It  is  important  to  remember  that  peptonized  foods  do  not 
keep  well,  esi>ecially  in  warm  weather.  If  a  quantity  sufficient  for 
twenty-four  houi^  be  prepared  at  any  one  time,  the  quantity  which 
remains  over  twelve  houi*s  should  be  reboiled  before  using.  Food  tlius 
]>eptx)nized  is  indicated  in  feeble  conditions  of  digestion  and  when  the 
derangement  of  digestion  results  from  causes  pertaining  to  the  condition 
of  the  stomach  itself — u  e.  catarrhal  forms  of  dyspepsia. 

As  a  rule,  the  food  should  be  such  as  will  requii*e  the  least  possible 
exertion  on  the  part  of  the  stomach.  Raw  vegetables  should  be  for- 
bidden ;  pastries,  fried  dishes,  and  all  rich  and  greasy  compounds  should 
be  eschewed ;  and  whatever  food  be  taken  should  be  eaten  slowly  and 
well  masticated.  Many  patients  digest  animal  better  than  vegetable  food. 
Tender  brown  meats,  plainly  but  well  cooked,  such  as  beef,  mutton,  and 
game,  are  to  be  preferred.  Lightly-cooketl  mutton  is  more  digestible 
than  beef,  pork,  or  lainb,  and  roast  beef  is  more  digestible  than  boiled. 
Pork  and  veal  and  salted  and  preserved  meats  are  comparatively  indi- 
gestible. Bread  should  never  be  eaten  hot  or  fi^esh — ^better  be  slightly 
stale — and  bread  made  from  the  whole  meal  is  better  than  that  made 
from  the  mere  starchy  pail  of  the  grain.  Milk  and  eggs  and  well- boiled 
rice  are  of  special  value. 

But  to  all  these  general  dietetic  rules  there  may  be  exceptions  growing 
out  of  the  peculiarities  of  individual  cases.  These  should  be  carefully 
studied.  The  aged,  for  obvious  reasons,  require  less  food  than  the  young; 
the  middle-aged,  inclined  to  obesity  and  troubled  with  feeble  digestion, 
should  avoid  potatoes,  sweets,  and  fatty  substances  and  spirituous  liquors ; 
persons  suffering  from  functional  derangements  of  the  liver  should  l)e  put, 
for  a  time,  on  the  most  restricted  regimen ;  while,  on  the  contrary,  the  illy 
fed  and  badly-nourished  require  the  most  nuti*itious  food  that  can  be 
digested  with  comfort  to  the  patient. 

The  general  regimen  should  be  tonic  and  invigorating.  The  patient 
should  have  the  benefit  of  the  best  possible  hygiene.  Under  this  liead 
may  be  mentioned  suitable  clothing,  fresh  air,  moderate  exercise,  sun- 
light, baths,  rest,  regular  hours,  and  the  abandonment  of  all  bad  habits. 
No  single  measure  has  such  marked  influence  on  the  digestive  powers  of 
the  stomach  as  systematic,  well-regulated  muscular  exercise  in  the  open 
air,  and  especially  if  the  exercise  be  accompanied  by  a  cheerful  mental 
state.  For  this  reason  outdoor  sports  are  of  benefit.  Hunting,  fishing, 
l)oating,  are  known  to  excite  the  keenest  appetite  for  food,  and  the  stom- 
ach will  digest  substances  that  would  distress  it  under  other  circum- 
stances. Exhaustion,  however,  is  to  be  carefully  avoided.  Horseback 
exercise  is  a  i^emedy  of  much  value,  especially  in  the  hepatic  forms  of 
indigestion. 

The  mental  and  moral  treatment  of  die  purely  functional  forms  of 
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indigestion  are  amongst  the  most  powerful  means  we  possess.  As  an 
etiological  factor  certain  morbid  mental  states  rank  fii'st,  as  wc  have 
seen,  in  the  order  of  importance.  Grief,  despondency,  and  despair  are 
effectual  barriers  to  digestion,  and  in  a  less  degree  mental  worry  seriously 
interferes  with  the  process.  It  is  a  matter  of  prime  importance,  therefore, 
that  the  patient's  mind  be  pleasantly  ocxjupied,  that  he  should  be  fi'ee  from 
all  care  and  mental  worry,  and  that  he  especially  be  kept  from  dwelling, 
if  possible,  upon  his  own  bodily  ailments.  This  is  often  best  accom- 
plished by  travel,  when  practicable,  in  foreign  countries,  where  every- 
thing will  be  novel  and  new  and  calculated  to  lead  him  away  from  him- 
self. Gfet  him  to  travel,  says  Watson,  in  search  of  his  health,  and  the 
chances  are  in  favor  of  his  finding  it.  We  have  the  authority  of  Sir 
James  Johnson  also  for  paying  that  no  case  of  purely  functional  dyspep- 
sia can  resist  a  pedestrian  tour  over  the  Alps. 

We  come  now  to  discuss  the  medical  treatment  of  dys|)epsia,  which, 
though  not  unimportant,  is  subordinate  to  the  general  hygienic  measui*ea 
already  referred  to.  General  hints  of  treatment  have  been  made  in  con- 
nection with  special  causes  mentioned  in  the  text.  We  seek,  in  a  general 
way,  by  therapeutic  measures — 

1st.  To  stimulate  the  secreting  and  muscular  coats  of  the  stomach ; 

2d.  To  supply  materials  in  which  it  is  supposed  the  gastric  juice  is 
defective ; 

3d.  To  lessen  abnormal  irritability ; 

4th.  To  combat  special  symptoms  or  conditions  which  may  hinder  the 
digestive  process. 

To  meet  these  indications  innumerable  remedies  have '  been  recom- 
mended, but  tliey  are  of  benefit  only  as  they  counteract  the  conditions 
upon  which  the  dyspepsia  depends.  For  loss  of  appetite,  if  there  are  no 
contraindications  to  their  use,  the  vegetable  bitters  are  often  useful,  such 
as  quassia,  gentian,  and  columbo.  Of  these  eolumbo  is  the  simplest  of  its 
class,  but  none  more  generally  useful  than  mistura  gentianje  with  soda. 
The  Hydrastis  canadensis  has  also  peculiar  claims  as  a  bitter  stomachic. 
It,  perhaps  more  than  any  of  the  bitters,  promotes  gastric  secretion  in  feeble 
digestion,  and  has  at  the  same  time  peculiar  salutary  effects  on  the  enfee- 
bled condition  of  the  chronically  inflamed  gastric  mucous  membrane.  It 
is  supposed  also  to  have  a  stimulating  effect  on  the  pancreatic  secretion. 
It  may  be  given  in  tlie  form  of  a  fluid  extract  combined  with  glycerin 
and  small  doses  of  nux  vomica. 

Among  the  specific  stimulating  nerve-tonics,  nux  vomica,  or  its  alka- 
loid, strj'chnia,  deserves  special  mention.  In  small  tonic  doses  it  is 
specially  indicated  in  conditions  of  general  nervous  prostration  associated 
with  a  tendency  to  hypochondriasis.  In  such  cases  we  frequently  observe 
pale  urine,  containing  .an  excess  of  the  phosphates.  The  mineral  acids 
are  valuable  additions  to  the  bitter  tonics  in  all  broken-down  condi- 
tions of  the  nervous  system.  In  administering  nux  vomica  care  should 
be  taken  as  to  limitation  of  time  and  dose.  The  excessive  or  prolonged 
use  of  the  drug  is  apt  to  produce  serious  general  nervous  disturbance,  the 
ssecondary  condition  being  often  the  opposite  to  that  for  which  it  was 
prescribed.  Temporary  saccharine  diabetes  is  not  unfrequently  one  of 
the  results. 

In  atony  of  the  mucous  membrane,  with  morbid  sensibility  and  slow 
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digestion^  ipecacuanha  is  a  remedy  of  much  vahie.  It  was  first  brought 
into  prominent  notice  in  connection  with  gastric  affections  by  Budd, 
since  which  time  it  has  been  more  or  lass  used  by  the  profession.  In 
torpid,  slow  digestion,  with  depraved  or  lessened  gastric  secretion,  it  is 
of  undoubted  value.  It  should  be  given  on  an  empty  stomach  at  least 
half  an  hour  before  meals.  The  dose  should  be  short  of  producing 
nausea.  We  may  commence  with  two  to  four  drops  of  the  tincture  or 
wine  of  ipecac,  and  gradually  increase  until  we  find  the  point  of  toler- 
ance; or  it  may  be  given  in  the  form  of  pill  in  doses  of  a  quarter  or  a 
half  grain  before  meals,  combining  it  with  rhubarb  in  tliree-  or  four- 
grain  doses.  Ipecacuanha  may  be  administered  at  the  same  time  we  are 
giving  the  mineral  acids,  or  mineral  acids  with  jxjpsiu. 

Adjuvants  to  Digestion. — In  atony  of  the  stoi^ach  the  gastric  mucous 
membrane  responds  feebly  to  the  stimulus  of  food.  There  is  failure  in 
both  muscular  movement  and  gastric  secretion,  with  slowness  of  digestion 
as  a  result.  To  meet  this  condition  we  seek  to  increase  the  digestive  power 
by  tlie  addition  of  certain  principles  natural  to  the  digestive  process — viz. 
the  mineral  acids,  pepsin,  and  pancreatin.  Of  tliese  acids,  the  hydro- 
chloric should  be  preferred,  l)ecause  it  is  the  natural  acid  of  the  gastric 
juice.  Lactic,  nitro-hydrocliloric,  and  phosi)horic  acids  have  also  been 
used  with  benefit.  There  can  be  no  doubt  of  the  efficacy  of  either  of  these 
preparations.  They  are  best  given  when  the  stomach  is  empty,  so  that 
they  may  directly  act  on  the  relaxed  atonic  mucous  membrane.  Half  an 
hour  before  or  two  hours  after  a  meal  is  the  best  time  for  their  adminis- 
tration, and  to  be  of  benefit  they  should  be  administered  for  a  length  of 
time.  From  fifteen  to  twenty  minims  of  the  dilute  hydrochloric  or  nitro- 
hydrochloric  acid  may  be  given  in  some  bitter  tincture  or  infusion  for 
months.  An  elegant  preparation  may  be  made  by  adding  the  acid  to 
tincture  of  orange-peel  and  syrup  of  lemon.  Aromatic  tincture,  tincture 
of  ginger,  or  glycerin  may  Imb  added  in  some  cases.  It  is  important  that 
remedies  administered  in  gastric  affections  should  be  made  pleasant  as 
possible  to  the  patient. 

Metallic  preparations  are  of  use  in  some  cases.  If  for  any  reason  they 
are  preferred,  the  perchloride  of  iron  is  one  of  the  very  best  preparations. 
Arsenic  and  zinc  may  also  be  tried  in  small  doses. 

Pepsin  and  its  Uses. — Of  the  efficacy  of  pej)sin  as  an  artificial  substi- 
tute for  the  normal  solvent  of  the  food  adverse  opinions  have  been 
expressed,  but  in  spite  of  the  most  critical  scepticism  as  to  its  action  its 
use  since  firet  intrcxluced  into  medicine  has  steadily  increased.  It  has 
been  shown  to  be  the  natural  constituent  of  the  gastric  juice  and  glands, 
and  as  a  natural  ferment,  when  combined  with  hydrochloric  acid,  it  con- 
stitutes the  most  important  solvent  of  the  nitrogenous  portions  of  our  diet 
(Habershon).  There  is  a  vast  number  of  different  preparations  of  pepsin 
in  the  market,  and  some  of  them  are  doubtless  of  little  value.  We  ought 
to  be  quite  sure  that  the  article  is  what  it  purports  to  be.  The  pepsina 
porce  is  the  best  preparation,  one  grain  of  which,  says  Beale,  ought  to 
thoroughly  digest  one  hundred  grains  of  boiled  white  of  egg  in  three  or 
four  hours  at  a  temperature  of  100°  F.  His  test  as  to  the  value  of  pep- 
sin is  as  follows:  "One  hundred  grains  of  hard-boiled  white  of  ^g,  cut 
into  thin  slices,  may  be  placed  in  a  wide-mouthed  bottle  or  flask  with 
one  ounce  of  water  and  twenty  drops  of  dilute  hydrochloric  acid.     One 
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grain  of  pepsin  powder  is  to  be  added,  and  the  mixture  placed  before  a 
fire  at  a  temperature  of  about  100°  F.  The  flasii  is  to  be  shaken  from 
time  to  time.  In  about  an  hour  the  wliite  of  egg  l^egins  to  look  trans- 
parent at  the  edges,  and  in  about  four  hours  it  will  be  completely  dis- 
solved if  the  pepsin  is  good."  In  cases  of  feeble  digestion  from  deficiency 
of  gastric  juice  pepsin  is  a  valuable  adjuvant  to  the  digestive  power,  and 
may  be  given  witli  advantage  in  connection  with  the  mineral  acids  or 
with  ij^ecacuauha  or  capsicum  before  meals. 

Special  Remedies. — There  are  certain  symptoms  characteristic  of  the 
different  forms  and  complications  of  dyspepsia  tliat  require  special  rem- 
edies. Bismuth  is  often  useful.  It  is  especially  indicated  where  there 
is  a  morbid  painful  condition  of  the  gastric  nerves.  The  subnitrate  or 
carbonate  of  bismuth  may  be  given  in  ten-  or  twenty-grain  doses,  sus- 
pended in  water  by  means  of  mucilage  of  acacia,  and  flavoi^ed  with  ginger 
or  peppermint.  It  should  always  be  given  on  an  empty  stomach.  Other 
elegant  preparations  supposed  to  be  improvements  upon  these  have  been 
recommended,  and  may  be  tried. 

In  cases  of  aneemia,  if  there  are  no  contraindications,  iron  may  be 
tried.  If  digested  and  assimilated,  it  improves  the  blood,  and  this  is 
often  the  first  step  in  the  direction  of  restoring  functional  activity.  Of 
the  preparations  of  iron,  none  is  perhaps  superior  to  the  perchloride. 
The  saccharo-carbonate  and  the  ammonio-citrate  are  also  valuable  and 
unirritating  salts  of  iron,  and  may  be  given  with  other  tonics.  Ferru- 
ginous mineral  waters  slightly  charged  with  carbonic  acid  are  well 
tolerated  in  small  doses.  The  free  dilution  favors  the  action,  and  is 
frequently  more  acceptable  to  the  stomach  than  the  more  concentrated 
forms.  From  one-half  to  one  glassful  may  be  taken  at  a  time ;  and  the 
use  of  iron  in  this  form  may  be  preceded  or  accompanied  by  the  admin- 
istration of  small  doses  of  quiuia  and  of  the  bitter  tonics.  But  it  is  a 
mistake  to  commence  the  treatment  by  the  indiscriminate  use  of  iron, 
quinine,  and  nerve-tonics.  The  contraindications  to  the  use  of  iron  are 
irritable  and  inflammatory  states  of  the  mucous  membrane,  or  dyspepsia 
associated  with  deranged  conditions  of  secretion,  as  manifested  by  dirty 
tongue  and  loaded  urine. 

When  the  nervous  system  is  prominently  at  fault,  nux  vomica,  arsenic, 
and  the  nitrate  and  oxide  of  silver  often  prove  to  be  valuable  remedies. 
Here  also  benefit  may  be  derived  from  the  lighter  ferniginous  prepara- 
tions ;  indeed,  few  combinations  have  greater  influence  over  the  nervous 
system  than  the  joint  action  of  arsenic  and  iron.  Much  benefit  may  also 
be  derived,  in  special  cases,  from  methodical  hydro-therapeutic  treatment. 
If  judiciously  used  it  strengthens  the  nervous  system,  stimulates  the 
organic  functions,  and  increases  the  power  of  vital  resistance.  And  in 
some  cases  of  nervous  dyspepsia  electricity  gives  good  results.  In  all 
cases  of  nervous  prostration  as  much  wholesome  food  should  be  taken  as 
the  stomach  can  easily  digest. 

In  hepatic  forms  of  indigestion  there  is  no  substitute  for  an  occasional 
mercurial  cathartic,  for,  notwithstanding  adverse  criticism,  clinical  experi- 
ence has  taught  the  gi'eat  value  of  this  drug  upon  the  upper  portion  of 
the  intestinal  track.  The  mode  of  operation  may  be  doubtful,  but  the 
result  is  unquestionable.  In  functional  disturbance  of  the  liver  or  mor- 
bid conditions  of  the  upper  portion  of  the  intestinal  track,  as  indicated 
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by  the  loaded  tongue^  sallow  oomplexion,  want  of  appetite,  and  lithsemia, 
no  remedy  will  give  so  much  relief  as  a  few  broken  doses  of  calomel,  fol- 
lowed by  a  saline  aperient ;  or  eight  or  ten  grains  of  blue  mass,  with  a 
grain  of  ipecacuanha,  may  be  administered  at  bedtime,  followed  by  a 
saline  draught  in  the  morning.  After  the  bowels  are  thoroughly 
unloaded  by  a  mercurial,  great  advantage  may  be  derived  from  a  sys- 
tematic course  of  the  aperient  mineral  waters — the  Friedrichshall,  the 
Hunyadi,  Carlsbad,  or  some  of  the  mineral  waters  of  our  own  country. 
The  hepatic  form  of  indigestion  cannot  be  relieved  until  we  relieve  the 
congested  hepatic  portal  system,  and  this  is  best  accomplished  by  the 
general  line  of  treatment  here  indicated.  The  simple  vegetable  bitters, 
with  or  without  alkalies,  may  be  used  at  the  same  time  or  subsequent  to 
this  treatment;  but  they  are  often  worse  than  useless  until  we  secure  free- 
dom of  abdominal  circulation.  The  diet  should  be  light  and  nourishing, 
and  the  patient  should  spend  most  of  his  time  out  of  doors.  Horseback 
exercise  is  peculiarly  advantageous. 

But  in  many  cases  of  the  more  chronic  forms  of  dyspepsia  the  colon  is 
as  atonic  as  the  stomach,  and  therefore  the  bowels  require  special  attention. 
In  colonic  dyspepsia  all  active  purgation  should  be  avoided,  and  salines, 
such  as  sulphate  of  magnesia,  the  Hunyadi  and  other  saline  mineral  waters, 
should  be  specially  prohibited.  The  most  useful  aperients  in  such  cases  are 
rhubarb,  aloes,  senna,  colocynth,  or  podophyllin.  Few  laxatives  answer 
a  better  purpose  than  the  ordinary  com{)ound  rhubarb  pill.  It  may  be 
improved,  in  special  cases,  by  combining  with  it  extract  of  nux  vomica  or 
belladonna.  When  there  is  no  affection  of  the  rectum  to  forbid  its  use, 
the  watery  extract  of  aloes  answers  very  well,  and,  unlike  many  cathar- 
tic substances,  the  dose  need  not  be  increased,  nor  does  it  disturb  the 
digestive  process.  It  may  be  given  in  one-sixth  of  a  grain  up  to  a 
grain  or  more,  and  its  purgative  action  may  be  improved  by  being 
reduced  to  a  state  of  very  minute  division  and  combining  with  it 
small  doses  of  belladonna.  Belladonna  itself  is  a  useful  remedy. 
According  to  the  observations  of  Harley,  it  "tones  and  tightens  the 
longitudinal  fibre,  while  it  relaxes  the  circular;"  and  long  before  this 
theory  of  its  action  was  suggested.  Trousseau  called  attention  to  its  sin- 

fular  efficacy  in  producing  easy  and  natural  evacuations  from  the  bowels, 
t  is  important  to  observe  its  mode  of  use.  It  should  be  given  in  sixth 
of  a  grain  doses  of  the  extract  in  the  morning  a  half  hour  or  hour  before 
breakfast.  Its  efficacy  may  be  increased  by  combining  with  it  small  doses 
of  the  watery  extract  of  aloes.  In  colicky  conditions  of  the  bowels  two- 
or  three-drop  doses  of  tincture  of  colocynth  sometimes  act  wcmderfuUy 
well.  In  obstinate  constipation  the  free  use  of  diluents  at  the  termi- 
nation of  digestion  is  often  attended  with  excellent  results.  But  the 
hygienic  and  dietetic  treatment  of  constipation  is  even  more  important 
than  the  medicinal,  such  as  outdoor  exercise,  the  cold  bath,  rubbing, 
kneading  the  bowels,  and  the  use  of  bread  made  of  whole  meal,  oatmeal, 
and  an  abundant  supply  of  fresh  vegetables  and  fruits. 

Nausea  and  vomiting,  occasional  symptoms  of  functional  dyspepsia, 
may  be  relieved  by  various  agents,  such  Jis  effervescing  draus^hts,  lime- 
water,  oxalate  of  cerium,  hydrocyanic  acid,  creasote,  ice,  and  alkalies. 

When  vomiting  is  dependent  on  fermentation  or  putrid  action  of  the 
contents  of  the  stomach,  with  development  of  sarcinte,  it  may  be  checked 
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by  carbolic  acid  or  by  creosote,  or  by  the  sulphite  of  soda  or  sulphurous 
acid;  and  in  irritable  conditions  of  the  stomach  bismuth  is  a  valuable 
remedy.  It  may  be  given  witli  alkalies  or  with  finely-triturated  animal 
charcoal. 

Grastric  pain  needs  treatment  appropriate  to  the  circumstances  under 
which  it  arises.  Sometimes  it  is  relieved  by  regulating  the  ingesta  or 
the  intervals  at  which  it  is  taken ;  sometimes  by  warm  carminative  stim- 
ulants or  by  chloric  ether,  ginger,  or  brandy.  If  the  pain  is  more  con- 
stant, approaching  a  condition  of  gastralgia,  hydrocyanic  acid  and  bis- 
muth are  more  effective  remedies.  But  it  cannot  be  too  strongly  stated, 
in  conclusion,  that  in  the  management  of  the  atonic  forms  of  dyspepsia 
hygienic  treatment  is  of  prime  importance.  The  hopeful  future  of  medi- 
cine lies  in  the  direction  of  promoting  healthy  nutrition,  and  this  is  best 
accomplished  by  the  careful  adaptation  of  food  and  exercise  aud  modes 
of  living  to  individual  cases  of  disease. 


Gastralgia  (Ghastrodynia,  Cardialgia,  Spasm  of  the  Stomach). 

Under  the  head  of  neuroses  of  the  stomach  have  been  variously 
described  the  conditions  indicated  in  the  heading  of  this  section;  and 
a  certain  amount  of  confusion  has  arisen  in  the  use  of  these  terms  from 
the  fact  that  they  represent  subjective  sensations  common  alike  to  organic 
and  functional  forms  of  indict  ion :  pain,  for  instance,  is  felt  in  gastrifeis, 
cancer  of  tlie  stomach,  and  ulcer  of  the  stomach.  Indeed,  it  rarely  occurs 
independently  of  some  disorder  of  digestion  or  structural  lesion  of  the 
stomach. 

By  gastralgia,  considered  as  a  distinct  affection,  however,  we  mean  a 
purely  neuralgic  condition  of  the  sensory  fibres  of  the  stomach,  excluding 
inflammatory  and  structural  changes  on  the  one  hand  aud  chronic  forms 
of  atonic  dyspe{)sia  on  the  other.  The  attacks  are  usually  periodical  in 
character,  with  constricting  ])ain  in  the  pit  of  the  stomach,  and  the  inter- 
vals are  not  necessarily  associated  with  symptoms  of  dyspepsia.  It  chiefly 
occurs  in  females  of  nervous  temperament  at  the  catamenial  periods. 

Two  forms  of  the  disease  have  been  described— one  depending  on 
hyperaesthesia  of  the  sensory  fibres  of  the  pneumogastric,  the  other  on 
hypenesthcsia  of  the  solar  plexus.  This  may  be  correct  in  theory,  but 
pi-uctically  it  can  be  of  little  importance  to  make  the  discrimination,  even 
if  it  were  possible  to  do  so. 

Clinically,  the  disease  is  presented  to  us  in  two  forms.  In  one  the  pain 
is  agonizing,  comes  on  without  premonition,  is  sometimes  intermittent  or 
remittent  in  character,  and  conveys  to  the  sufferer  the  idea  of  spasm ; 
hence  it  has  often  been  described  as  colic  of  the  stomach.  If  not  relieved 
by  appropriate  remedies,  the  pain  may  last  for  hours  or  days.  This  is 
the  acute  form.  In  the  other  the  pain  is  more  of  a  neuralgic  character 
and  is  not  so  severe.  There  may  be  varying  exacerbations  which  may 
last  for  months  or  years.  This  is  not  an  unfrequent  form,  and  may  con- 
sist simply  in  the  more  acute  form  becoming  chronic. 

Etiology. — With  tlie  limitation  indicated,  we  have  naturally  to  seek 
the  causes  of  the  affection,  says  Ziemssen,  in  two  directions :  either  in  the 
abnormal  nature  of  the  irritants  to  which  the  gastric  nerves  are  subjected. 
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or  in  an  altered  condition  of  the  nerves  themselves,  which  therefore  react 
abnormally  with  the  normal  degree  of  irritation.  This  briefly  covers  the 
whole  ground  of  the  etiological  relations  of  the  disease. 

The  predis|)osing  causes  are  such  as  produce  general  depressed  vitality, 
embracing  at  the  same  time  special  conditions  of  extreme  nervous  excita- 
bility. Some  of  these  general  conditions  were  pointed  out  while  speak- 
ing of  atonic  forms  of  dyspepsia.  Indeed,  the  two  conditions  are  ofttm 
associated,  and  practically  it  may  be  difficult  to  separate  them,  although 
the  connection  between  them  is  not  necessarily  an  invariable  one.  Like 
atonic  dyspepsia,  gastralgia  is  apt  to  affect  ansemic  persons,  and  notably 
amemic  females  at  menstrual  periods.  Thus,  the  association  between  gas- 
tralgia, chlorosis,  and  hysteria  is  a  matter  of  common  observation.  Of 
350  cases  noted  by  Briquet,  only  30  had  no  signs  of  gastralgia ;  and  this 
observation  is  a  fair  average  expression  of  the  experience  of  others. 

Certain  blood-poisons  are  also  known  to  give  rise  to  the  disease.  Infec- 
tion of  the  blood  by  malaria  was  observed  by  Niemeyer  to  i)roduce  spasm 
of  the  stomach  instead  of  the  paroxysms  of  intermittent  iever ;  and  in 
malarioas  regions  of  the  United  States  the  same  observation  has  been 
made.  Gout  and  rheumatism  are  also  known  to  sustain  causative  rela- 
tioas  to  the  disease.  Certain  idiosyncrasies  also  enter  as  a  factor  into  the 
somewhat  complex  etiology  of  the  disease.  Thus,  some  persons  suffer 
immediately  from  eating  certain  kinds  of  food  and  fruits,  such  as  shell- 
fish, strawberries,  honey,  and  even  milk  and  coffee.  The  pain  and  spasm 
are  produced  by  direct  contact  with  the  sensoiy  fibres  of  the  stomach; 
t.  c.  they  react  abnormally  to  normal  stimulation.  But  disesise  of  the 
nerve-centres  may  enter  into  tJie  causation.  This  is  seen  by  the  effects  of 
morbid  growths  impinging  upon  nerve-trunks;  their  terminal  branches 
often  become  extremely  irritable  and  painful,  and  this  condition  may  be 
intensified  by  idiosyncrasy.  Excessive  acidity  of  the  stomach,  seeds  of 
fruit,  certain  articles  of  food,  the  presence  of  worms  in  the  stomach,  and 
draughts  of  ice-water  may  simply  act  as  exciting  causes  to  a  centric  pre- 
dis(>osition. 

Of  the  more  direct  causes  oj^erating  upon  nerve-centres,  all  the  depress- 
ing passions  and  emotions  deserve  special  mention;  so  do  all  causes  which 
produce  an  exhausted  state  of  innervation,  such  as  venereal  excesses,  onan- 
ism, the  abuse  of  narcotics,  etc. 

But  cliicf  among  the  causes  are  those  of  a  reflex  kind.  Painful  affec- 
tions of  the  kidneys,  irritable  conditions  of  the  bladder,  diseases  of  tlie 
liver,  and,  above  all,  morbid  conditions  of  the  female  genital  organs,  sus- 
tain a  direct  aiul  close  relation  to  painful  and  spasmodic  conditions  of  the 
stomach.  It  is  a  common  accompaniment  of  vereions,  flexions,  prolapses, 
inflammations,  erosions  of  the  os,  as  well  as  diseased  conditions  of  the 
ovaries.  When  such  local  conditions  are  asstxjiated  with  anaemia  and 
hysteria,  patients  rarely  fail  to  have  painful  gasti*ic  complications. 

Symptoms. — The  symptoms  of  gastralgia,  like  most  of  the  neuroses, 
are  characterized  by  severe  pain  occurring  in  paroxysms,  followed  by 
remissions,  and  sometimes  by  complete  intermissions,  again  to  recur  with 
varying  degrees  of  severity.  The  pain  in  the  acute  variety  is  of  a  vio- 
lent, spasmodic  character,  and  is  referred  to  the  epigastrium  immediately 
beneath  the  ensiform  cartilage.  Frequently  it  extends  freni  the  epig:is- 
trium  to  the  back  and  chest  and  into  the  right  and  left  hypochondrium. 
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No  one  lias  so  briefly  and  so  accurately  described  the  iramcdiate  attack 
of  gastralgia  as  Romberg:  "Suddenly,  or  after  a  precedent  feeling  of 
pressure,  there  is  severe  griping  pain  in  the  pit  of  the  stomach,  usually 
extending  into  the  back,  with  a  feeling  of  faintness,  shrunken  counte- 
nance, cold  hands  and  feet,  and  small,  intermittent  pulse.  The  pain 
becomes  so  excessive  that  the  patient  cries  out.  Tlie  epigastrium  is 
either  pufied  out  like  a  ball,  or,  as  is  more  frequently  the  case,  retracted, 
with  tension  of  the  abdominal  walls.  There  is  often  pulsation  in  the 
epigastrium.  External  pressure  is  well  borne,  and  not  unfrequently 
the  patient  presses  the  pit  of  the  stomach  against  some  firm  substance 
or  compresses  it  with  his  hands.  Sympathetic  pains  often  occur  in  the 
thorax  under  the  sternum,  in  the  oesophageal  branches  of  the  pneumo- 
gastric,  while  they  are  rare  on  the  exterior  of  the  body.  The  attack 
liLsts  from  a  few  minutes  to  half  an  hour;  then  the  pain  gradually  sub- 
sides, leaving  tlie  patient  much  exhausted,  or  else  it  ceases  suddenly  with 
eructation  of  gas  or  watery  fluid,  with  vomiting,  with  a  gentle  soft  per 
6j>iration,  or  with  the  passage  of  reddish  urine." 

Besides  the  violent  paroxysmal  pain  referred  to  the  stomach,  symptoms 
of  derangement  of  other  organs  are  often  present.  Prominent  among 
these  are  hysterical  phenomena  wjiich  are  protean  in  their  manifestations, 
and  if  not  recognized  they  are  liable  to  mislead.  Thus,  with  gastric  pain 
there  may  be  violent  palpitation  of  the  heart,  with  shortness  of  breath, 
cough,  globus,  hiccough,  and  convulsive  affections,  and  in  a  certain  pro* 
portion  of  aises  tliere  is  marked  melancholia  or  hypochondriasis. 

The  stomach  is  variously  modified  in  its  function.  In  many  cases  it  is 
entirely  unaffected.  The  desire  for  food  may  be  indeed  increased,  and  its 
ingestion  may  give  a  sense  of  relief.  In  others  vomiting  may  be  severe, 
while  in  still  others  there  may  be  merely  a  condition  of  anorexia.  The 
tongue  is,  as  a  nile,  clean,  the  skin  cool,  the  temperature  undisturbed, 
and  there  is  absence  of  tenderness  over  the  epigastrium.  Generally  pres- 
sure relieves  the  pain. 

Diagnosis. — Functional  and  structural  troubles  of  the  stomach  very 
markedly  simulate  each  other;  therefore  the  diagnosis  requires  to  lie 
made  with  great  caution,  and  this  is  best  done  by  a  most  rigid  and  care- 
fuJ  exclusion;  and  this  becomes  difficult  because  the  symptoms  are  mainly 
suWective. 

It  is  a  matter  of  great  moment  in  differentiating  the  disease  to  take 
into  account  all  constitutional  states  which  predispose  to  nerv^ous  asthenia. 
Thus  in  conditions  of  chlorosis  and  hysteria  the  presumption  is  strong 
that  the  pain  is  neui'otic  or  spasmodic  in  character;  and  this  presumption 
is  intensified  if  there  l)e  no  accompanying  constitutional  symptoms  which 
indicate  inflammatory  action.  We  exclude  inflammatory  conditions  of 
the  stomach  by  the  frequent  and  complete  intermissions,  by  the  absence 
of  thirst,  tenderness,  and  all  febrile  movement.  Moreover,  the  pain  of 
inflammatory  affections,  unless  produced  by  con'osive  poisons,  is  rarely  so 
severe  as  in  neuralgic  affections;  nor  are  nausea  and  vomiting  so  uniform- 
ly present  in  neurotic  affections.  Then  the  time  at  which  the  pain  is 
experienced  is  a  matter  of  importance.  In  inflammatory  affections  it  is 
felt  immediately  on  taking  food.  In  neurotic  aflections  it  may  occur 
when  the  stomach  is  empty,  and  it  is  not  unfrequently  relieved  by  food. 
In  ulcer  and  cancer  of  the  stomach  pain  is  a  common  element,  and,  as  in 
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gastralgia^  it  is  referred  to  the  epigastriam.  But  in  gastric  ulcer  the  pain 
is  rarely  absent;  it  is  of  adull^  gnawing  character,  is  strictly  localized  in 
the  centre  of  the  epigastrium,  and  is  aggravated  by  pressure  and  by  food. 
Moi'eover,  the  vomited  matter  often  contains  blood.  In  cancer  of  the 
stomach  the  pain  is  not  as  severe  and  .spasmodic  in  character  as  in  gas- 
tralgia,  the  vomiting  is  a  more  prominent  symptom,  and  the  material 
vomited  has  the  characteristic  cancerous  look.  Cancer  is  more  apt  to 
occur  too  in  advanced  life,  and  it  is  characterized  by  a  steady  progressive 
emaciation. 

Grastralgia  may  also  be  confounded  with  rheumatism  of  the  abdominal 
muscles  as  well  as  neuralgia  of  the  inferior  intercostal  nerves,  and  it  is 
liable  to  be  confounded  with  colic  resulting  from  biliary  calculi.  CJolicky 
pains  in  the  transverse  portions  of  the  colon  may  also  be  mistaken  for 
pains  in  the  stomach.  **  It  is  no  exaggeration  to  say,"  says  Trousseau, 
^Hliat  in  perhaps  half  the  cases  which  are  called  gastralgia  the  affection 
is  nothing  more  than  cholalgia."  The  more  fixed  tlie  |)ain  is  to  one  spot, 
and  the  nearer  it  is  to  the  median  line,  the  greater  is  the  probability  of 
its  being  gastric. 

Prognosis. — Notwithstanding  the  severe  and  apparently  alarming 
nature  of  the  symptoms,  the  prognosis  pf  gastralgia  is  in  the  main  favor- 
able, although  the  prospect  of  a  permanent  and  si)eedy  cure  is  small. 
The  duration  of  the  disease  depends  on  the  nature  and  persistence  of  the 
exciting  causes,  and  these  are  so  often  associated  with  an  exhausted  state 
of  innervation  that  speedy  recovery  from  the  disease  cannot  be  promised. 
In  the  simpler  varieties,  caused  by  improper  food,  the  disease  will  dis- 
appear by  removing  the  cause,  and  the  hysterical  forms  are  liable  to  dis- 
appear with  advancing  life.  So  also  cases  arising  from  malaria,  anaemia, 
chlorosis,  uterine  disease,  rheumatism,  and  gout  may  be  relieved  by 
removing  the  cause.  But  there  are  cases  produced  by  unknown  causcB, 
and  especially  cases  associated  with  a  general  and  unexplained  cachexia, 
in  which  the  prognosis  is  not  good. 

Treatment. — This  is  both  radical  and  palliative.  The  radical  treat- 
ment must  have  reference  to  the  diseases  which  have  given  rise  to  it  If, 
for  instance,  the  gastralgia  can  be  traced  to  sympathetic  disturbances  of  tlie 
uterine  organs,  no  remedy  can  be  permanently  effective  until  the  cause 
is  removed.  Since  chlorosis  and  ansemia  are  so  often  found  associated 
with  it,  benefit  may  be  expected  from  the  ferruginous  preparations  in 
some  form.  Iron  occupies  a  prominent  place  as  a  remedial  agent.  The 
precipitated  carbonate  is  to  be  prefeiTcd  on  account  of  its  peculiar  influ- 
ence over  the  nervous  system,  and  especially  over  painful  neuralgic  con- 
ditions. It  may  be  given  in  drachm  doses,  or  even  larger,  combined  with 
ginger  or  aromatic  powder.  If  the  stomach  will  not  tolerate  it,  other 
preparations  may  be  tried. 

Quinia  is  a  valuable  addition  to  iron,  and  it  is  specially  valuable  in 
cases  of  saspected  malarious  origin.  Sometimes  a  few  large  doses  will 
break  up  the  paroxysmal  pains  as  no  other  agent  will. 

In  the  more  chronic  forms  of  the  disease  arsenic  is  one  of  the  most 
reliable  remedies  we  possess.  It  has  a  well-deserved  reputation  in  the 
treatment  of  a  great  variety  of  nervous  affections,  and  in  none  more  than 
in  the  disease  now  under  consideration.  It  should  be  given  for  a  length  of 
time — three  or  four  minims  of  Fowler's  solution,  gradually  increased  and 
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given  immediately  afler  food — and  in  cases  of  anaemia  it  sliould  be  asso- 
ciated with  iron. 

In  irritable,  broken-down  conditions  of  the  nervous  system  nux  vomica, 
or  its  alkaloid  strychnia,  is  a  useful  remedy.  But  it  is  a  powerful  stimu- 
lant to  the  spinal  nerve-centre,  and  care  should  be  used  in  the  too  pro- 
tracted use  of  tlie  remedy  or  in  its  administration  in  too  large  doses.  It 
may  be  combined  with  the  phosphate  or  the  valerianate  of  zinc,  or  either 
may  be  given  separately.  The  nitrate  and  oxide  of  silver  have  also  been 
used  with  asserted  success.  Nitrate  of  silver  may  be  given  in  pill  form 
with  opium. 

If  there  is  a  strong  hysterical  element,  the  bromides  and  antispasmodics 
may  be  tried  in  connection  with  remedies  calculated  to  strengthen  the 
nervous  system.  The  judicious  employment  in  such  cases  of  hydro- 
therapeutic  measures  is  of  great  value.  Good  results  are  also  obtained 
from  electricity.     The  constant  current  should  be  preferred. 

Among  palliative  remedies — L  e,  remedies  that  act  directly  on  the  pain- 
ful gastric  nerves — the  subnitrate  of  bismuth  has  long  been  regarded 
with  great  favor.  Its  action  is  mainly  local ;  it  may  be  given,  therefore, 
in  drachm  doses  or  more  three  or  four  times  a  day.  If  there  is  nothing 
to  contraindicate  its  use,  aconite  or  dilute  hydrocyanic  acid  may  be  given 
with  the  bismuth. 

For  the  immediate  relief  of  pain,  however,  there  is  no  substitute  for 
opium.  The  subcutaneous  injection  of  morphia  will  generally  give 
immediate  relief.  But  there  are  many  reasons  why  we  should  try  other 
palliative  remedies.  In  a  disease  so  painful  in  character  a  remedy  that 
gives  such  prompt  relief  is  liable  to  abuse.  The  formation  of  the  opium 
habit  should  be  carefully  guarded  against.  Spirits  of  chloroform  may  be 
tried,  therefore,  as  a  substitute  for  opium,  followed  by  large  draughts  of 
hot  water — hot  as  the  patient  can  possibly  sip  it.  Hot  water  of  itself 
often  gives  immediate  relief. 

An  important  part  of  the  treatment  consists  in  well-regulated  hygiene. 
Change  of  air,  travel,  pleasant  mental  surroundings,  together  with 
carefully  regulated  diet,  are  in  a  majority  of  cases  more  efficacious 
than  drugs. 


Acute  GaiStritis  (Acute  Gastric  Catarrh). 

Beasonin^  from  the  great  functional  activity  of  the  stomach,  from  its 
daily  periodical  change  of  blood-supply,  from  its  extensive  glandular 
arrangement,  and  from  its  important  relations  to  the  functions  of  vege- 
tative and  animal  life,  we  might  readily  infer  that  it  would  be  frequently 
the  seat  of  acute  and  destructive  inflammation.  But  it  is  remarkable,  all 
things  considered,  how  seldom  that  is  the  case.  Indeed,  acute  spontaneous 
inflammation  of  the  stomach  is  almost  unknown.  When  it  occurs  it 
most  frequently  results  from  toxic  causes.  In  less  severe  forms,  how- 
ever, not  attended  with  immediate  danger  to  life,  it  is  undoubtedly  a 
disease  of  frequent  occurrence,  and  in  this  more  comprehensive  sense  the 
subject  will  be  considered  in  the  present  section. 

The  mucous  membrane  alone  is  usually  the  seat  of  the  disease,  and  for 
this  reason  it  has  become  the  custom  of  late  years  to  describe  it  as  gastric 
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catarrh.  This  may  be  objectionable,  for  the  reason  that  it  does  not 
include  gastric  inflammation  of  every  grade  of  intensity.  The  term 
cataiTh  is  generally  applied  to  much  more  simple  anatomical  structures 
than  those  pertaining  to  the  stomach.  We  shall  consider  the  subject 
therefore  under  two  forms — namely,  (1)  Catarrhal;  (2)  Erythematous 
gastritis. 

Etiology. — Certain  conditions  predispose  to  the  disease.  Acute 
catarrhal  gastritis  is  specially  liable  to  occur  in  those  who  habitually 
suffer  from  a  disordered  stomach.  This  may  arise  from  functional  dis- 
turbance of  the  digestive  process  on  the  one  hand,  or  mechanical  obstruc- 
tion on  the  other.  Mechanical  causes  are  widespread  in  their  influence. 
Thus,  weak  heart-action  from  any  cause  tends  to  disturb  the  normal 
adjustment  between  the  two  sides  of  the  circulation — arterial  and  venous. 
An  abnormal  amount  of  blood  accumulates  on  the  venous  side  of  the 
circulation,  and  chronic  passive  hyperasmia  of  the  abdominal  viscera  is 
the  result.  The  effect  of  this  upon  the  stomach  is  to  lower  its  functional 
activity  and  to  invite  inflammatory  action.  The  same  condition  results 
from  structural  diseases  of  the  heart,  lungs,  or  liver.  Persons  suffering 
from  valvular  diseases  of  the  heart,  emphysema  of  tlie  lungs,  or  cirrhosis 
of  the  liver  are  strongly  predisposed  to  diseases  of  the  stomach.  Gas- 
tric troubles  are  also  apt  to  supervene  daring  the  progress  of  various 
diseases. 

Grouty  and  rheumatic  persons  are  specially  prone  to  suffer  from  gastric 
catarrh ;  and  eruptive  disoixiers,  such  as  scarlatina,  diphtheria,  etc.,  tend 
to  erythematous  forms  of  gastric  inflammation.  Catarrhal  gastritis  is 
also  a  very  common  sequence  of  the  whole  class  of  malarious  fevers, 
including  yellow  fever,  intermittents,  and  remittents.  In  its  more  acute 
form  gastric  inflammation  supervenes  in  the  course  of  yellow  fever;  and 
what  is  observed  here  in  an  extreme  degree  exists  in  a  minor  degree 
in  all  the  so-called  malarious  fevei-s.  Intermittent  and  remittent  fevers 
are  always  attended  with  gastro-duodenitis  and  gastro-hepatitis.  The 
degree  of  this  inflammatory  complication  determines  the  continued  cha- 
racter of  the  fever.  Upon  this  point  the  writer  has  very  decided  views 
based  upon  a  wide  field  of  observation  in  malarious  regions  of  country. 
We  have  lost  ground  in  the  treatment  of  these  diseases  by  directing  our 
attention  almost  exclusively  to  the  febrile  and  malarious,  to  the  exclusion 
of  the  inflammatory,  elements.  Quinia  is  inoperative  in  the  cure  of  these 
troublesome  and  often  fatal  complications.  Indeed,  it  is  more  than  that: 
it  is  often  positively  injurioits.  Ari-est  the  local  phlegmasia  and  secure 
freedom  of  abdominal  circulation,  and  we  at  once  get  the  action  of  the 
specific  remedy.  It  may  be  going  too  far  to  affirm,  as  did  Broussais,  that 
gastritis  sustains  a  causative  relation  to  all  forms  of  fever,  but  that  gastro- 
duodenitis  is  an  important  secondary  condition  in  all  forms  of  malarious 
fever,  complicating  and  i>erpetuating  the  febrile  state,  tliere  can  be  no 
doubt;  ana  it  is  equally  clear  that  it  constitutes  one  of  the  most  dangerous 
complications.  Excessive  alimentation,  with  the  injudicious  use  of  tonics 
and  stimulants,  so  often  resorted  to  in  the  treatment  of  these  fevers  in  their 
early  stages,  only  serves  to  intensify  the  Icxxil  inflammation.  Abolish  the 
congestive  and  inflammatory  element  of  a  remittent,  and  it  at  once  becomes 
an  intermittent. 

Mention  has  been  made  of  weak  heart-action  as  a  factor  in  catarrhal 
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gastritis ;  also  mechanical  irapeditnents  to  the  return  of  blood  from  the 
stomach  to  the  heart.  The  stomach  is  thereby  kc])t  in  a  constant  Ptate 
of  congestion,  the  nutrition  of  tlie  mucous  membrane  is  less  active  than 
in  health,  and  its  solvent  juices  are  more  sparingly  secreted.  Thus  in 
long-continued  congestion  produced  by  mitral  disease  of  the  heart  Samuel 
Fen  wick  found  the  fonnation  of  pepsin  impaired.  He  made  artificial 
gastric  juice  from  the  mucous  membrane  of  three  males  dying  of  heart 
disease,  and  he  found,  on  the  average,  only  2-9  grs.  of  albumen  were 
dissolved,  whereas  the  amount  digested  by  the  mucous  membrane  of  per- 
sons who  had  died  of  other  maladies  was  4  grains.  In  the  cases  of  three 
females  a  still  smaller  amount  of  solvent  power  was  displayed.  These 
facts  have  important  bearings  upon  the  question  of  alimentation  in  fevers 
and  the  conditions  in  which  there  is  chronic  congestion  on  the  venous 
side  of  the  circulation.  Long-continued  passive  hypenemia  of  the  stom- 
ach from  any  cause  not  only  impairs  its  functional  activity,  but  strongly 
predisposes  to  inflammatory  complication. 

Acute  erythematous  gastritis  is  most  frequently  met  with  in  children. 
It  is  a  very  common  form  of  disease  in  early  life,  and  the  local  nature  of 
the  malady  is  frequently  overlooked.  Few  questions  in  practical  medi- 
cine are  more  embarrassing  to  tlie  physician.  It  has  been  known  and 
described  as  gastric  and  remittent  fever,  as  continued  typhoid,  and  even  as 
acute  hydrocephalus.  Writers  and  teachers  describe  and  dogmatize,  while 
practical  men  hesitate  at  the  bedside.  There  is  little  doubt  but  in  the 
tackground  of  these  febrile  manifestations  in  children  thei*e  is  often  an 
acute  eiTthematous  gastritis,  which  is  more  successfully  treated  by  a 
rigid  milk  diet,  small  doses  of  calomel  And  bismuth,  mucilaginous 
drinks,  cooling  saline  laxatives,  and  sometimes  leeches  applied  to  the 
epigastrium,  than  by  the  heroic  doses  of  quinia  so  frequently  resorted 
to. 

We  must  not,  in  this  connection,  lose  sight  of  the  fact,  so*  clearly 
pointed  out  by  Broussais,  that  inflammation  of  the  stomach  is  often  sec- 
ondarily repeated  in  the  brain.  The  whole  field  of  clinical  observation 
abounds  in  illustrations  of  this.  How  often,  for  instance,  we  can  trace 
the  sick  headache,  the  delirium,  and  even  convulsive  movements  of  the 
voluntary  muscles,  to  primary  gastro-intestinal  irritation !  In  the  play 
of  the  sympathies  morbid  irritative  action  is  transmitted  from  the  oi^nic 
to  the  cerebro-spinal  nerves;  and  of  all  portions  of  the  alxlominal  viscera 
the  stomach  and  upper  portion  of  the  intestinal  track  are  the  most  fre- 
quent seat  of  these  intense  morbid  sympathies.  Remedies  which  cool 
the  stomach  and  lessen  inflammatory  action  diminish  the  excitement  of 
the  brain,  and  vice  versa. 

Exciting  Causes. — Among  the  direct  exciting  causes  of  gastric 
inflammation — exclusive  of  acrid  or  corrosive  poisons — the  most  frequent 
in  this  country  is  the  excessive  use  of  alcohol.  It  acts  most  injuriously 
when  it  is  but  slightly  diluted  and  taken  on  an  empty  stomach.  And 
next  to  this  pernicious  habit,  in  the  order  of  importance,  is  the  use  of 
lai^  quantities  of  food — more  than  the  stomach  has  capacity  to  digest, 
and  more  than  is  necessary  for  the  wants  of  the  system.  Excessive  ali- 
mentation is  a  prolific  source  of  gastric  inflammation.  It  generally  mani- 
fests itself,  however,  in  a  chronic  or  subacute  form. 

Acute  erythematous  gastritis,  so  frequently  met  with  in  children,  is 
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often  pi'esent  in  scarlatina.  It  is  evidently  not  catarrhal  in  character,  f^r 
in  the  earlier  stages  there  is  no  increased  secretion  of  mucus  and  but  little 
injection  of  the  mucous  membrane.  The  changes  are  observed  in  the 
deeper  structures  of  the  stomach,  and  principally  in  the  gastric  tubules. 
They  are  much  distended  by  granular,  fatty,  and  albuminous  matter ; 
and  in  this  respect  it  is  analogous  to  erythematous  affections  of  the  skin 
with  which  it  is  associated  in  scarlatina. 

Finally,  acute  gastric  catarrh  may  be  excited  by  all  causes  that  weaken 
the  digestive  power  either  by  weakening  the  gastric  juice  or  by  retarding 
the  movements  of  the  stomach. 

Anatomical  Characters. — No  disease  requires  more  knowledge 
and  caution  in  determining  post-mortem  changes  than  those  of  the 
stomach.  In  the  first  place,  it  presents  in  inflammatory  conditions 
markedly  different  degrees  of  intensity,  with  corresponding  differences 
in  anatomical  changes.  Its  diseases  also  present  many  s|)ecial  forms,  and 
changes  take  place  after  death  which  simulate  morbid  processes  during 
life.  Moreover,  intense  vascular  injections  are  apt  to  disappear  in  the 
small  superficial  vessels  after  death.  This  applies  to  all  mucous  mem- 
branes, but  specially  to  the  mucous  membrane  of  the  stomach,  which  is 
the  seat  of  varying  amounts  of  blood  in  their  physiological  limits  during 
life.  For  this  reason  the  observations  of  Beaumont  made  upon  a  living 
subject  are  invested  with  peculiar  interest.  It  will  be  remembered  tliat 
in  the  case  of  AJexis  St.  Martin  the  appearances  noted  were  such  as 
belong  to  the  milder  forms  of  inflammation.  Beaumont  noticed  in  this 
case,  after  indiscretions  in  eating  or  abuse  of  ardent  spirits,  a  livid 
erythematous  redness  of  the. gastric  mucous  membrane,  with,  at  the  same 
time,  dryness  of  the  mouth,  thirst,  accelerated  puke,  and,  at  the  height 
of  the  injection,  an  entire  absence  of  gastric  secretion.  At  other  times 
there  was  considerable  muco-purulent  matter,  w^th  oozing  of  grumous 
blood,  "  resembling  the  discharge  from  the  bowels  in  cases  of  chronic 
dysentery."  The  fluid  taken  out  through  the  fistulous  opening  consist>- 
ed  mostly,  however,  of  mucus  and  muco-pus  which  showed  an  alkaline 
reaction.  He  describes  also  a  condition  of  ecchymosis  and  oozing  of 
blood  from  certain  red  spots  of  the  gastric  mucous  membrane,  and  when 
thus  limited  the  constitutional  symptoms  experienced  by  tlie  patient  were 
correspondingly  slijicht.  Ecchymoses  may  be  present  in  large  number, 
with  exudates  of  false  membrane,  which  Beaumont  describes  as  aphthous. 
Brinton  also  describes  a  severe  form  of  gastritis  which  he  terms  ulcerative, 
in  which  he  observed  hemorrhagic  erosions. 

In  the  catarrhal  form  of  gastritis  the  mucous  membrane  is  covered 
v/ith  a  thick,  tenacious,  stringy  mucus ;  it  is  softer  than  usual,  and  gene- 
rally thickened.  It  presents  at  the  same  time  a  dead-white  appearance, 
corresponding  to  Virchow's  cloudy  swelling — a  condition  analogous  to 
that  which  is  observed  in  acute  Bright's  disease.  Even  casts  of  the  tubes 
are  sometimes  met  with. 

This  inflammatory  change  in  the  substance  of  the  mucous  membrane 
is  especially  observed  in  the  acute  erythematous  form  of  gastritis  compli- 
cating scarlatina.  In  the  early  stage  there  is  no  increased  secretion  of 
mucus,  and  at  a  more  advanced  stage  the  membrane  may  be  even  paler 
than  usual. 

In  cases  of  acute  toxic  gastritis  intense  redness  is  seen  over  the  entire 
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surface  of  the  mucous  raembrane,  followed  by  i*apid  exudations  and 
sloughing  of  portions  of  the  membrane. 

In  all  forms  of  the  disease  there  is  a  tendency  to  extension  of  the 
inflammation  into  the  duodenum  and  small  intestines.  In  the  more 
chronic  forms  we  almost  invariably  encounter  the  condition  of  gastro- 
duodenitis. 

Symptoms. — The  symptoms  of  inflammation  of  the  stomach  present 
wide  diflerences  in  their  intensity,  depending  upon  the  degree  of  severity 
in  different  cases.  In  acute  inflammation  caused  by  the  direct  action  of 
poisonous  irritants  they  are  pronounced  and  highly  diagnostic.  The 
patient  immediately  complains  of  burning  pain,  referred  to  the  epigas- 
trium, followed  by  intense  thirst  and  vomiting.  The  thirst  is  apt  to  be 
very  great  and  the  act  of  vomiting  painful.  The  vomited  matters  con- 
tain mucus,  saliva,  sometimes  bile,  and  not  unfrequently,  in  fatal  cases, 
black,  grumous,  coffee-ground  material.  There  is  marked  tenderness 
on  pressure,  the  pulse  is  frequent  and  small,  coldness  of  the  surface  is 
marked,  and  hiccough  is  apt  to  occur.  The  expression  of  the  patient  is 
anxious,  the  abdominal  muscles  rigid,  and,  in  fatal  cases,  the  prostration 
becomes  rapidly  extreme.  The  patient  dies  by  asthenia.  These  symp- 
toms apply  to  acute  cases  of  marked  severity,  usually  of  toxic  origin. 

In  the  milder  forms  of  catarrhal  gastritis  more  frequently  met  with 
there  is  seldom  complaint  of  pain.  The  sensation  is  rather  that  of  ful- 
ness, uneasiness,  with  more  or  less  tenderness  on  pressure.  The  symp- 
toms are  such  as  belong  to  acute  indigestion  and  the  embarras  gastrique 
of  French  authors.  The  phenomena  may  be  those  of  a  slight  bilious 
attack.  The  tongue  is  foul,  the  breath  offensive,  the  bowels  confined, 
and  the  urine  high-colored  and  scanty.  There  is  also  generally  a  sense 
of  fatigue,  and  soon  secondary  cerebral  symptoms  supervene,  such  as 
cerebral  hyperaemia,  headache,  vertigo,  noises  in  the  ears,  palpitation, 
sighing,  yawning,  dyspnoea,  faintness,  and  in  severe  cases  marked  phys- 
ical and  mental  depression.  Nausea  and  vomiting  are  common,  and  if 
the  inflammation  extends  to  the  duodenum  and  liver,  symptoms  of  gastro- 
hepatic  catarrh  manifest  themselves.  If  fever  supervenes,  urticaria  some- 
times complicates  these  attacks. 

In  young  children  the  inflammation  is  apt  to  involve  a  general  catarrh 
of  the  whole  intestinal  track.  Thirst  is  excessive,  followed  by  vomiting 
and  diarrhoea.  The  discharges  are  liquid,  watery,  offensive,  acid,  and  out 
of  all  proportion  to  the  amount  of  fluid  absorbed  by  the  stomach.  The 
pulse  becomes  weak  and  fluttering,  the  skin  pale,  the  features  pinched, 
the  eyes  sunken,  and  the  extremities  cold.  The  tendency  is  toward  rapid 
collapse  and  fatal  issue.  The  symptoms  describe  what  is  usually  known 
as  cholera  infantum.    It  has  its  analogue  in  the  cholera  morbus  of  adults. 

In  erythematous  gastritis  nausea  and  vomiting  are  as  general  as  in  the 
catarrhal  form,  but,  unlike  the  catarrhal,  pain  at  the  epigastrium  is  a 
prominent  wmptom.  It  comes  on  directly  after  taking  food.  In 
phthisical  cases  the  sensation  is  rather  that  of  rawness  of  the  oesophagus 
and  stomach.  Thirst  is  a  troublesome  symptom ;  the  tongue  is  red  or 
dry  and  glazed;  tenderness  of  the  epigastrium  is  marked;  diarrhoea 
is  generally  present ;  and,  as  in  the  catarrhal  form,  the  stools  are  fetid 
and  unhealthy.  The  disease  shows  a  marked  tendency  to  become 
chronic. 
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Diagnosis. — In  the  more  acute  forms  of  the  disease  the  symptoms  are 
aU  highly  diagnostic.  Vomiting,  burning  pain  of  the  stomachy  tender- 
ness on  pressure,  intense  thirst,  with  frequent  and  small  pulse,  point  with 
almost  unerring  certainty  to  acute  gastric  inflammation.  But  vomiting 
of  itself,  however  persistent,  is  not  evidence  of  gastritis,  for  it  may  be 
present  from  many  other  causes.  If  the  vomiting  be  attended  by  head- 
ache, it  may  be  confounded  with  gastric  irritability  from  brain  disease. 
Thus,  chronic  meningitis  with  persistent  vomiting  strongly  simulates 
gastritis,  and  in  the  case  of  children  it  is  liable  to  be  mistaken  for  it 
In  gastritis  the  nausea  is  from  the  first  a  pronounced  feature  of  the  dis- 
ease. Vomiting  in  affections  of  the  brain  is  often  unattended  by  nausea. 
In  gastritis  the  tongue  is  more  frequently  coated  or  red  and  glazed. 
Diarrhoea  is  also  more  frequently  present,  especially  in  early  life.  In 
afiections  of  the  brain  the  tongue  may  be  clean  and  the  bowels  are 
usually  obstinately  confined.  When  there  is  much  fever,  gastritis  may  be 
confounded  with  remittent  or  typhoid  fever.  In  periods  of  childhood 
this  mistake  is  specially  liable  to  occur,  for  there  are  many  symptoms 
in  common.  In  all  such  cases  the  early  history  of  the  case  ought  to  be 
carefully  inquired  into.  In  gastritis  we  may  be  able  to  detect  the  cause 
in  any  particular  case.  The  gastric  symptoms  are  apt  to  occur  sudden- 
ly, and,  as  already  stated,  are  prominent  from  the  first.  In  meningitis  the 
skin  is  more  frequently  dry ;  in  gastric  catarrh  perspirations  are  common. 
The  more  prominent  and  characteristic  symptoms  of  typhoid  should  also 
be  carefully  excluded,  such  as  the  gradual  invasion,  peculiar  eruption,  bron- 
chial catarrh,  enlargement  of  the  spleen,  gurgling  in  the  right  iliac  fossae, 
with  tympanitic  abdomen.  Peritonitis,  with  vomiting,  may  be  mistaken 
for  gastritis,  but  the  diffuse  tenderness,  the  fixedness  of  position,  the  rigid- 
ity of  the  abdominal  muscles,  and  the  tympanitic  distension  serve  to  guide 
us  in  our  diagnosis. 

Prognosis. — The  prognosis  must  have  reference  to  the  cause.  The 
more  violent  forms  of  the  disease  resulting  from  corrosive  poisons  are 
generally  fatal.  Death  is  apt  to  take  place  in  a  few  hours  from  a  con- 
dition of  collapse.  The  immediate  cause  of  death  is  failure  of  heart- 
action.  It  is  also  a  dangeroas  disease  in  the  extremes  of  life.  In  its 
acute  form  in  children  it  is  apt  to  terminate  fatally,  especially  if  it  is  not 
recognized  early  and  judiciously  treated.  The  complications  of  the  dis- 
ease may  also  render  the  prognosis  unfavorable.  Milder  cases  tend  to 
recovery. 

Treatment. — The  most  important  indication  of  treatment,  applicable 
to  all  forms  of  gastric  inflammation,  is  to  secure  complete  or  partial  rest 
for  the  inflamed  organ.  In  dangerous  cases  no  food  should  be  taken 
into  the  stomach.  The  patient  should  be  nourished  exclusively  by 
nutrient  enemata.  If  food  is  permitted,  it  should  be  restricted  to  milk 
and  lime-water,  administered  in  small  quantities  at  short  intervals.  In 
acute  and  dangerous  cases,  suddenly  manifesting  themselves,  the  exciting 
cause  should  be  carefully  inquired  into,  and  sjieedily  removed,  if  possible, 
by  an  emetic,  or,  if  need  be,  by  the  stomach-pump,  if  the  poison  be  one 
which  can  be  ejected ;  and  following  this  antidotes  are  to  be  administered 
according  to  the  nature  of  the  poison. 

To  allay  the  intense  thirst  small  pieces  of  ice  should  be  swallowed  at 
frequent  intervals,  or,  what  is  often  more  grateful  to  the  patient,  iced 
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efierveeciDg  drinks  in  small  doses  oft  repeated.  Injections  of  water  may 
also  tend  to  relieve  thirst.  To  allay  vomiting  the  physician  is  often 
tempted  to  try  a  great  variety  of  remedies  which  are  usually  worse  than 
useless^  for  they  aggravate  rather  than  relieve  the  distressing  symptom. 
For  the  purpose  of  quieting  the  stomach  opium,  is  the  most  reliable 
remedy  we  possess.  It  is  best  administered  hypodermically.  Foment- 
ations may  be  applied  over  the  epigastrium.  Stimulants  are,  of  course, 
conti-aindicated  on  account  of  their  irritating  action  on  the  inflamed 
membrane,  but  in  case  of  rapid  tendency  to  death  by  failure  of  heart- 
action  they  should  be  administered  by  the  rectum  or  hypodermically. 

In  milder  cases — which  are  much  the  more  common — physiological 
rest  of  the  organ  is  also  a  cardinal  principle  of  treatment.  Rest  of  the 
body  is  equally  essential.  In  ca.s€s  of  any  severity  the  patient  should  be 
kept  quiet  in  bed.  For  the  condition  of  acute  indigestion  known  as 
embarras  gastrique  ipecacuanha  in  six-  or  eight-grain  doses,  given  three 
times  within  twenty-four  hours,  will  often  produce  healthy  bilious  stools, 
and  in  this  manner  accomplish  the  cure.  One  or  two  gmins  of  calomel 
may  be  added  to  each  dose  of  ipecacuanha  with  benefit.  In  all  forms 
of  catarrhal  gastritis,  especially  if  symptoms  of  portal  congestion  are 
present,  mild  mercurial  cathartics  are  attended  with  benefit.  Six  or 
eight  grains  of  calomel  may  be  rubbed  up  with  sugar  of  milk  and 
placed  dry  on  the  tongue,  followed  by  a  cooling  saline  aperient.  When 
diarrhoea  is  present  in  such  cases,  it  should  be  regarded  as  conservative, 
and  encouraged  by  the  administration  of  half-grain  or  grain  doses  of 
calomel,  combined  with  bismuth  and  bicarbonate  of  soda.  The  diet 
should  be  restricted  to  milk  and  lime-water  or  milk  mixed  with  Vichy 
or  Seltzer  water.  Demulcent  drinks  should  be  freely  given.  In  the 
slighter  attacks  effervescing  drinks  are  grateful  to  the  patient;  and  if 
there  be  excessive  formation  of  acid  in  the  stomach,  antacids  and  seda- 
tives should  be  administered. 

Bismuth  has  a  peculiar  sedative  and  antiseptic  effect  in  the  milder 
forms  of  inflammatory  action  of  mucous  membranes.  It  is  especially 
valuable  in  gastro-intestinal  troubles  of  children.  Its  action  is  mainly 
local  surface  action,  and  may  therefore  be  given  in  liberal  doses  if  neces- 
saiy.  Children  may  take  from  five  to  ten  grains,  and  adults  twenty 
grains  or  more.  Hydrocyanic  acid  adds  to  its  sedative  qualities,  or 
when  pain  is  present,  with  diarrhoea,  opium  in  some  form  may  be  added. 
The  salicylate  of  bismuth  is  specially  indicated  when  we  want  to  add  to 
the  antiseptic  qualities  of  bismuth. 

The  general  principles  of  treatment  indicated  here  are  applicable  to 
the  so-called  remittent  fevers  of  children — namely,  calomel  in  small 
doses,  combined  with  bismuth  and  bicarbonate  of  soda,  followed  by 
occasional  cool  saline  laxatives.  Ipecacuanha  is  also  a  valuable  agent 
m  correcting  morbid  gastro-intestinal  secretions.  When  there  is  early 
epigastric  tenderness,  with  hot  skin  and  elevation  of  temperature,  two 
or  three  leeches  should  be  applied  to  the  epigastrium,  followed  by  warm 
poultices  of  linseed  meal.  Dry  cupping  may  also  be  used  with  benefit ; 
and  if  decided  remissions  occur,  with  suspicions  of  a  complicating  mala- 
rious element,  a  few  liberal  doses  of  quinia  may  be  tried.  In  many  such 
cases,  however,  it  will  be  found  unnecessary,  and  not  unfrequently  hurt- 
ful.    In  acute  gastro-intestinal  inflammations  of  children — the  temper- 
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aturc  reaching  106®  or  more — no  febrifuge,  in  the  opinion  of  the  wiiter, 
is  equal  to  the  cool  or  cold  bath,  repeated  from  time  to  time  until  there 
is  a  decided  reduction  of  temperature.  But  the  gastric  inflammation, 
rather  than  the  fever,  should  mainly  claim  our  attention. 

Great  care  is  necessary  during  convalescence  from  acute  gastric  disease, 
particularly  as  regards  the  hygienic  management.  The  apparent  debility' 
of  the  patient  too  often  tempts  the  physician  to  the  early  and  injudicious 
use  of  tonics,  stimulants,  and  excessive  alimentation,  which,  if  persisted 
in,  can  scarcely  fail  to  perpetuate  a  chronic  form  of  inflammatoiy  action. 


Chronic  Gastritis  (Ohronic  Gastric  Catarrh). 

There  is  perhaps  no  malady  more  frequently  met  with  than  chronic 
gastric  catarrh,  and  none  more  frequently  misunderstood.  It  comprises 
many  different  forms  of  gastric  derangement,  which  are  grouped  under  the 
geneml  head  of  inflammatory  dyspepsia,  with  many  symptoms  strongly 
simulating  ordinary  functional  dyspepsia.  It  includes,  in  the  author^s 
opinion,  a  large  number  of  cases  of  obstinate  chronic  dyspepsia,  which 
are  badly  managed  because  not  recognized  as  of  inflammatory  origin. 

Etiology. — Jn  a  more  or  less  chronic  form  it  is  frequently  met  with 
as  a  result  of  the  acute  affections.  Hence  the  etiology  is  mainly  that  of 
acute  gastric  catarrh.     It  may  be  caused — 

1.  By  functional  disorders  of  the  stomach. 

2.  By  mechanical  causes  which  interfere  with  the  portal  circulation. 

3.  In  connection  with  certain  constitutional  states,  such  as  gout,  rheu- 
matism, phthisis,  renal  disease,  certain  eruptive  diseases,  and  as  a  sequence 
of  malarious  fevers.  , 

4.  By  the  excessive  use  of  alcohol  and  other  gastric  irritants. 

5.  By  errors  of  diet,  especially  excessive  alimentation. 

6.  By  decomposition  of  ingested  aliment  owing  to  deficiency  of  gastric 
juice. 

7.  By  all  causes  that  weaken  the  digestive  power  aud  lower  the  general 
tone  of  the  system. 

Of  all  these  causes,  errors  of  diet  are  most  apt  to  produce  it,  and  to 
perpetuate  it  when  once  established.  And  next  to  this,  in  the  order  of 
importance,  is  the  immoderate  use  of  alcohol,  especially  by  persons  whose 
general  health  and  digestive  power  are  below  a  healtliy  standard.  Such 
persons  are  apt  to  suffer  from  irritative  and  inflammatory  forms  of  dys- 
pepsia, which,  in  various  degrees  of  intensity,  alternate  vnth  the  acuter 
forms  of  embarnis  gastrique. 

The  injudicious  use  of  drugs  may  also  be  mentioned.  There  can  be 
no  doubt  that  many  transient  and  functional  forms  of  indigestion  merge 
into  the  more  chronic  inflammatory  forms  of  dyspe]xsia  from  the  abuse 
of  stimulants,  tonics,  and  purgatives.  Anxious  for  relief,  and  urged  on 
by  hope  of  recovery,  the  victims  of  functional  dyspe))sia  are  apt  to  have 
recourse  to  every  grade  of  quacks  and  to  be  subjected  to  every  form  of 
harassing  and  mischievous  treatment.  Indeed,  the  use  of  potential  and 
irritating  drugs,  administered  for  all  kinds  of  ailments,  real  or  imagin- 
ary, enters  largely  into  the  etiology  of  chronic  gastric  catarrh. 

Mechanical  causes  deserve  also  special  consideration.    These  are  mainly 
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such  as  offer  impediment  to  the  return  of  blood  from  the  stomach  to  the 
heart.  In  acute  cases  the  congestion  may  be  very  intense.  Congestion 
of  the  same  kind,  but  more  gradual  in  its  occurrence  and  less  in  degree, 
may  be  present  from  all  conditions  affecting  the  circulation  of  venous 
blood  through  the  liver.  General  anaemia,  by  producing  weak  heart- 
action,  disturbs  the  normal  adjustment  between  the  arterial  and  venous 
sides  of  the  circulation.  Blood  accumulates  in  the  veins  and  capillaries, 
and  morbid  action  propagates  itself  in  a  direction  contraiy  to  the  circu- 
lation. Hence  in  all  conditions  of  general  aniemia  there  is  tendency  to 
dyspnoea,  pulmonary  cedema,  bronchorrhoea,  special  forms  of  liver  dis- 
ease, gastric  catarrh,  and  even  temporary  albuminuria.  All  mechanical 
obstructions  to  the  free  transit  of  blood  through  the  heart,  lungs,  or 
liver  are  followed  by  the  same  results.  A  free  secretion  of  mucus 
into  the  stomach  is  one  of  the  most  commonly  rewgnized.  It  is  often 
vomited  in  large  quantities.  This  alkaline  mucus,  while  it  dilutes 
the  digestive  juices  of  the  stomach,  furnishes  favorable  conditions 
for  the  development  of  low  micro-organisms,  which  contribute  to  the 
fermentative  process.  We  may  not  duly  estimate  the  effects  of  these 
organisms  on  a  mucous  membrane  softened  by  long-continued  passive 
hyperaemia. 

Malarious  fevers,  from  their  congestive  tendency,  give  rise  to  the  more 
acute  foi*ms  of  gastro-enteric  inflammation.  In  the  more  chronic  forms 
of  intermittent  and  remittent  fevers  more  or  less  gastric  inflammation  is 
invariably  present.  Indeed,  in  all  forms  of  fever  gastric  inflammation 
is  a  complicating  element,  and  the  recognition  of  the  fact  has  an  import- 
ant bearing  on  the  treatment. 

Certain  constitutional  diseases  appear  to  involve  special  liability  to  this 
affection,  such  as  scrofula,  phthisis,  gout,  rheumatism,  syphilis,  and  many 
chronic  forms  of  skin  disease;  and  in  many  cases  the  cause  is  not 
apparent. 

Anatomical  Characters. — The  gross  appearance  of  tlie  stomach  in 
chronic  gastritis  is  thus  admirably  described  by  Broussais,  who  faithfully 
recorded  what  he  "observed  during  many  years  in  the  bodies  of  those 
who  have  long  suffered  from  distaste  for  food,  nausea,  and  vomiting." 
These  observations  were  made  long  before  morbid  anatomy  had  thrown 
much  light  on  the  more  minute  structural  changes  of  organs,  and  the 
general  picture  will  be  recognized  as  faithful  to-day :  "  Softening,  fria- 
bility, and  the  reduction  into  a  kind  of  gelatinous  mass  commonly  occurs 
in  the  region  of  the  lower  part  of  the  larger  curvature  of  the  stomach ; 
and  when  closely  examined  it  is  perceived  that  it  is  not  only  the  mucous 
membrane  that  has  undergone  that  species  of  decomposition,  but  that 
the  muscular  has  participated  in  it,  and  that  the  whole  of  the  cellular 
tissue  which  united  the  three  membranes  has  entirely  disappeared.  The 
parietes  of  the  viscus  are  then  reduced  to  a  very  thin  lamina  of  serous 
membrane,  commonly  so  fragile  as  to  tear  on  the  slightest  handling,  or 
even  already  perforated  without  any  effort  on  the  part  of  the  anatomist. 
The  pyloric  region,  on  the  contrary,  has  manifestly  acquired  more  con- 
sistence and  thickness ;  the  mucous  membrane  there  presents  large  folds, 
the  muscular  appears  more  developed,  and  the  cellular  and  vascular  arc 
injected ;  sometimes  even  a  true  scirrhous  state  is  observed  there.  The 
portion  of  the  mucous  membrane  which  covers  this  scirrhus  is  sometimes 
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ulcerated,  but  tliat  io  the  surrounding  parts  and  at  tl 
ulcer,  far  from  being  softened,  is,  on  the  contrary,  turn 
and  injected.  Finally,  though  there  may  or  may  iiot  1 
the  pylorus,  it  is  always  manifestly  hyiiertrophied,  whili 
of  the  great  curvature  is  the  seat  of  softening  and  atro 

These  were  the  observations  of  the  great  anatoni 
the  naked  eye.  At  the  present  time  we  can  only  a 
stating  that  structural  changes  are  particularly  ooticec 
region  of  the  stomach.  The  mucous  membrane  genei 
and  covei'ed  with  a  grayish,  tough,  transparent  mucu 
Opaque  and  thicker  tlian  natural.  The  surface  is  usii 
color :  it  may  be  red,  brown,  ash-gray,  si  ate- colored,  o 
spots.  The  darkened  spots  are  due  to  pigmented  matter, 
erally  most  marked  in  the  pyloric  half  of  the  stomach. 
monly  met  with  in  cases  of  prolonged  passive  congeatioi 
from  portal  obstruction,  and  requires  for  its  productioi 
capillaries  in  the  superticial  layers  of  the  membrane  and 
tion  of  the  htemutin  into  pigmeut.  The  same  conditio 
ecchymoses  and  hemorrhagic  erosions  in  spots.  In  other 
membrane  is  strikingly  uneven,  being  studded  with  numc 
inences  separated  from  each  other  by  shallow  depressions  < 
condition,  which  has  been  compared  to  granulations  i 
called  mammillation.  It  is  the  €tat  manielonne  of  Lt 
sidcred  by  him  us  a  sure  and  constant  sign  of  inBammatt 
many  other  structural  changes,  it  is  usually  found  iu  t 
of  the  pylorus.  Moi-e  rarely  polypoid  growths  project 
brane,  and  little  cysts  also  frequently  appear  in  tin 
brane. 

Chronic  inflammation  tends  to  thickening  of  the  mi 
It  sometimes  is  not  only  greatly  thickened,  but  acqu 
degree  of  toughness.  Exceptionally,  however,  the  n 
entire  or  in  spots,  may  be  abnormally  tliin.  The  Ih 
wails  of  the  stomach,  when  it  involves  the  pylorus,  gi 
etriction  of  the  orifice  and  consequent  dilatation  of  thi 

When  the  disease  has  been  of  long  standing  tlie  i 
between  the  tubules  becomes  thickene<l,  the  stomach  ii 
normal  structure,  and  the  tubules  themselves  become 
pressed,  and  much  less  straight  and  pai-aliel  than  iu  t 
Or  they  may  in  some  cases  be  eulai^ed,  according  to 
quence  of  swelling  and  parenchymatous  or  fatty  d^;ei 
epithelial  cells.  Microscopic  examination  often  shows 
occur  in  other  glandular  o^ns.  The  glands  and  tul 
seat  of  degenerative  changes,  such  as  are  observed  in  B 
the  kidney,  and  they  are  frequently  found  associated  ii 
The  mouths  of  the  gastric  tubules  become  blocked  up,  w 
are  dilated  into  cysts;  and  at  times  they  are  atrophied  or 
ular  fatty  matter. 

Many  cases  of  persistent  aniemia  may  be  traced,  accon 
this  degenerative  process  of  the  gastric  tubules. 

The  SYMPTOMS  of  chronic  gastritis  are  mainly  those  < 
tion  of  an  aggravated  kind,  and  are  liable  to  be  mistal 
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ordinary  functioDal  dyspepsia.  Some  points  of  distinction  were  referred 
to  in  the  section  treating  of  functional  dyspepsia;  and  while  there  ai'e 
many  symptoms  in  common,  it  is  vastly  important  that  the  two  forms 
of  tne  disease  should  be  early  recognized,  for  they  are  radically  distinct 
in  their  pathology  and  treatment. 

We  now  speak  of  what  is  usually  known  as  inflammatory,  irritative, 
or  gastric  dyspepsia — a  persistent  and  aggravated  form  of  indigestion 
^vhich  has  its  origin  in  the  stomach  itself,  in  contradistinction  to  dys- 
pepsia which  originates  largely  from  causes  outside  of  the  stomach  and 
transmitted  to  it  through  nervous  impression.  The  one  is  functional  and 
indirect ;  the  other  is  inflammatory  and  direct. 

The  symptoms  referable  directly  to  the  stomach  are  mainly  those  of 
difficult  and  painful  digestion,  and  are  alike  characteristic  of  all  forms 
of  indigestion,  such  as  loss  of  appetite,  sense  of  weight  and  fulness  of  the 
epigastrium,  distress  after  taking  food,  acidity,  eructations  of  gas,  etc. 
But  chronic  gastritis  is  more  frequently  accompanied  by  a  burning  sen- 
sation in  the  epigastric  region,  accompanied  by  tenderness  on  pressure, 
which  is  genemlly  increased  after  meals.  Sometimes  this  tenderness 
amounts  to  actual  pain,  which  is  increased  after  meals.  But  we  are 
liable  to  be  misled  by  pain :  gastric  pain  is  not  a  characteristic  symp- 
tom ;  subacute  forms  of  the  disease  may  exist  without  any  fixed  pain ; 
the  sensation  is  rather  that  of  burning,  uneasiness,  and  oppression  of  the 
epigasti'ic  region.  The  appetite,  as  a  rule,  is  greatly  impaired — indeed, 
the  sense  of  hunger  is  rarely  experienced — ^and  nausea  and  vomiting  fre- 
quently follow  the  ingestion  of  food.  This  is  especially  the  case  when 
catarrh  of  the  stomach  is  associated  with  renal  disease,  portal  congestion, 
or  chronic  alcoholism.  Large  quantities  of  mucus  are  brought  up,  the 
vomiting  taking  place  usually  in  the  morning,  and  on  examination  of  the 
mucus  it  will  frequently  be  found  to  contain  sarcinss  and  large  numbers 
of  bacterial  organisms.  When  stricture  of  the  pylorus  is  present  the 
vomiting  of  putrid,  half-digested  food  usually  takes  place  about  the  ter- 
mination of  the  digestive  process. 

The  tongue  presents  characteristics  peculiar  to  chronic  inflammation 
of  the  stomach.  In  some  cases  it  is  small  and  red,  with  enlai*ged  and 
red  papillse :  in  others,  it  is  broad  and  flabby  and  somewhat  pale ;  but  in 
either  case,  on  close  inspection,  the  papillae  will  be  found  red  and  enlarged, 
this  being  more  apparent  on  the  tip  and  edges.  In  children  of  scrofulous 
habits  and  in  older  persons  of  tubercular  tendency  the  whole  organ  is 
redder  than  natural,  the  papillse  standing  out  as  vivid  red  spots. 

In  other  cases  the  catarrh  of  the  stomach  extends  to  tlie  mucous  mem- 
brane of  the  mouth.  In  all  cases  of  oral  catarrh  the  tongue,  instead  of 
being  red  and  pointed,  is  large  and  apparently  cedematous.  It  is  uni- 
formly covered  with  a  white  or  dirty  brownish  coat,  and  frequently  shows 
the  impression  of  the  teeth  upon  its  edges.  The  secretions  of  the  mouth 
are  depraved,  tlie  breath  heavy  and  offensive,  and  the  gums  spongy  and 
unhealthy  in  appearance.     Acidity  is  also  common. 

Thii'st  is  a  common  symptom.  It  is  rarely  absent  either  in  the  acute 
or  chronic  form  of  the  disease.  It  is  most  marked  in  the  intervals 
between  meals  and  in  the  evenings. 

It  is  rare  in  gastric  catarrh  of  long  standing  that  it  does  not  extend  to 
the  intestines,  and  occasionally  from  the  duodenum  to  the  ductus  chole- 
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lochiis;  in  which  case  we  have  the  combined  symptoms  of  gastro-int 
^tarrh  associated  with  jauodice.  The  nutritive  system  becomes 
2ated,  and  patienta  are  especially  prone  to  develop  any  diathesis  to 
they  may  be  liable. 

There  remains  a  group  of  symptoms  of  great  interest  in  the  sti 
rastric  inflammation — important  because  lialile  to  mislead  as  to  tl 
nature  of  the  ditticulty — namely,  morbid  conditions  of  the  uervoi 
tern.  Few  diseases  have  such  a  wide  range  of  morbid  sympathii 
Tew,  it  may  be  added,  are  so  generally  misunderstood  and  misinter 
Two  main  facts,  as  formulated  by  Broussais,  deserve  to  be  restud 
the  profession : 

First,  that  irritations  of  the  visceral  parenchyma  which  do  not  im 
their  serous  membnues  only  give  rise  to  ill-defined  sensations,  am 
not  painful ; 

Second,  that  most  of  the  acute  pains  arising  from  visceral  irritat 
rather  referred  to  external  parts  than  to  the  viscera  themselves. 

Unless  the  seat  of  very  acute  inflammation,  raucous  memltrai 
remarkably  free  from  pain,  and  yet  the  gastric  miicons  membrant 
3eat  of  a  most  exquisite  internal  visceral  sense  and  lias  a  wide  rai 
morbid  sympathetic  disturbances.  These  sympathetie  phenome 
often  treated  for  primary  neuralgias.  No  fact  in  the  clinical  sd 
disease  deserves  more  careful  considerution  than  this.  Absence  o 
then,  is  calculated  to  mislead.  It  is  often  only  the  sensation  of  un» 
depression  and  melancholy,  want  of  appetite,  thirst,  nausea,  loath 
food,  and  derangement  of  the  bilious  and  gastric  secretions,  that  dire 
attention  to  the  stomach.  Moreover,  in  gastro-enteric  inSammatioj 
is  more  frequently  felt  in  parts  sympathetically  affected  than  in  tht 
ach  itself.  "  It  is  only  when  in'itations  of  mucous  membranes  arc 
vicinity  of  the  openings  of  cavities  that  the  irritations  arc  distinct 
ceptible  in  the  seat  they  occupy  "  (Broussais).  Morbid  irritative 
commencing  in  the  stomach  repeats  itself  in  the  cerebro-spinal  sys 
nerves,  and  the  secondary  in-itation  may  develop  a  more  immc 
dangerous  inflammation  than  the  primary.  This  is  frequently  ol 
in  cnildi'en,  who  are  si>ccially  ])rone  to  irritation  of  the  visceral  app 
Many  cases  of  primary  gastric  irritation  terminate  in  acute  cerebral  : 
mation.  Indeed,  the  greater  number  of  phlegmasiie  of  the  bn 
only  sym{)athetic  irritations  issuin;;  from  primary  inflammation 
stomach.  Short  of  inflammation,  the  transmitted  irritation  may 
give  rise  to  reflex  convulsions,  and  in  adults  to  sick  headache,  or, : 
rantinuetl,  to  conditions  of  hypochondria.  Headache  is  a  pro 
symptom  of  gastric  irritation.  It  b  not  usually  acute,  but  rather 
of  fulness  and  pressure,  sometimes  felt  in  the  frontal,  at  other  ti 
the  occipital,  region.  Many  cases  commonly  called  cerebral  hyp 
and  cerebral  aniemia  are  nothing  more  than  malassirailation  from  < 
^tric  catarrh.  This  fact  deserves  to  be  specially  emphasized  at  [ 
for  we  are  apt  to  consider  the  cerebral  the  primary  lesion.  Ven 
in  functional  dyspepsia,  is  also  an  occasional  symptom,  and  ver 
monly  patients  complain  of  extreme  d^rees  of  sleeplessness  and  dis 
dreams  and  nightmare. 

The  heart's  action  is  often  disturbed  in  its  rbj-thm,  and  symn 
dyspncea  leads  to  suspicion  of  disease  of  the  lungs.     And  to  al 
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3.  The  uneasy  sensations,  nausea,  oppression,  or  pain,  as  the  case  mav 
be,  follow  the  ingestion  of  food.  They  are  not  so  prominently  present 
when  the  stomach  is  empty. 

4.  The  result  of  treatment.  In  chronic  gastritis  it  will  be  found  that 
all  the  local  symptoms  are  exasperated  by  the  usual  treatment  of  func- 
tional dyspepsia. 

5.  Stimulants  and  stimulating  food  are  not  well  borne.  Alcohol,  espe- 
cially on  an  empty  stomach,  produces  gastric  distress.  There  is  also  fre- 
quently slight  febrile  disturbance. 

Chronic  gastritis,  with  nausea,  vomiting,  hsematemesis,  general  pallor, 
and  loss  of  flesh,  may  be  mistaken  for  cancer  of  the  stomach.  But 
in  cancer  vomiting  is  about  as  apt  to  take  place  when  the  stomach 
is  empty  as  during  the  ingestion  of  food;  pain  is  asually  greater, 
especially  when  the  orifices  of  the  stomach  are  involved;  tlie  tender- 
ness is  more  marked;  the  emaciation  and  pallor  more  steadily  pro- 
gressive ;  the  vomiting  of  coflfee-ground  material  takes  place  more  fre- 
quently ;  and  the  disease  is  more  rapid  in  its  progress.  The  age  and  sex 
of  the  patient  may  also  aid  us  in  our  diagnosis.  Cancer  is  more  fre- 
quently a  disease  of  middle  and  advanced  life,  and  localizes  itself  oftener 
in  the  stomach  of  males  than  females.  Finally,  the  discovery  of  a  tumor 
would  remove  all  doubts.  Hsematemesis  in  chronic  catarrh  of  the 
stomach  is  almost  invariably  associated  with  obstruction  to  venous  cir- 
culation in  the  liver,  heart,  or  lungs. 

In  rare  cases  it  may  be  difficult  to  distinguish  chronic  gastric  catarrii 
from  ulcer  of  the  stomach.  In  ulcer  of  the  stomach  pain  is  a  more 
prominent  and  constant  symptom;  it  is  more  centrally  located;  the 
vomiting  after  taking  food  is  more  immediate  and  pemstent ;  the  tongue 
may  be  clean ;  flatulence  is  not  a  constant  symptom ;  the  appetite  is 
seldom  much  aflfected ;  the  bowels  are  generally  confined ;  and  there  is 
nothing  characteristic  about  the  urine. 

Treatment. — In  this,  as  in  the  more  acute  forms  of  the  disease,  rest 
of  the  stomach  is  important.  From  mistaken  notions  of  disease  we  are 
prone  to  over-feed  our  patients,  and  thus  seriously  impair  the  digestive 
and  assimilative  processes.  In  chronic  inflammation  of  the  stomach  a 
restricted  diet  is  of  prime  impoi-tance.  The  physician  should  most  care- 
fully select  the  patient's  food,  and  urgently  insist  on  its  exclusive  use. 
This  of  itself,  if  faithfully  persevered  in,  will  often  effect  a  cure. 

The  exclusive  use  of  a  milk  diet — esjjecially  skim-milk — should  be 
thoroughly  tested.  In  testing  it  we  should  allow  two  or  three  weeks  to 
elapse  before  any  other  food  is  taken.  At  the  end  of  that  time  soft-boiled 
eggs,  stale  bread,  and  well-cooked  rice  may  be  added,  with  an  occasional 
chop  once  a  day.  Some  patients  do  not  tolerate  raw  milk  well.  In  such 
cases  we  should  thoroughly  test  the  peptonized  or  pancreatized  milk  or 
the  peptonized  milk-gruel,  as  suggested  by  Roberts.  This  artificially- 
digested  milk  agrees  wonderfully  well  with  many  stomachs  that  cannot 
digest  plain  milk.  Milk,  in  whatever  form  administered,  should  be 
given  at  comparatively  short  intervals  of  time,  and  never  in  quantity 
beyond  the  digestive  capacity.  Better  err  on  the  side  of  under-  than 
over-feeding.  Nothing  should  be  left  to  the  fancy  or  caprice  of  the 
patient.  The  food  should  be  carefully  selected  by  the  medical  adviser, 
and   given  in  definite  quantities  at  definite   times.      Even   the  moral 
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effect  of  such  discipline  is  healthful  for  the  patient.  After  testing  milk 
diet  for  a  time,  we  may  gradually  add  small  quantities  of  rare  and 
thoroughly  minced  meat.  Milk,  ^ggs?  and  rare  meat  are  more  easily 
digested,  as  a  rule,  than  starchy  substances.  Farinaceous  food  is  apt  to 
give  rise  to  excessive  acidity.  But  stale  bread  may  be  added  to  the 
milk,  and,  if  there  is  tendency  to  acidity,  better  have  it  toasted  tlior- 
oughly  brown. 

In  addition  to  the  dietetic  treatment  of  the  disease,  diluents,  timeously 
administered,  are  of  essential  service.  As  a  rule,  patients  are  too  much 
restricted  from  their  use,  under  the  supposition  that  they  dilute  the 
gastric  juice  and  thereby  impair  the  digestive  power.  This  restriction 
is  proper  at,  and  for  some  time  after,  the  ingestion  of  food.  But  at  the 
end  of  the  iirst  hour  after  taking  food  several  ounces  of  gum-water,  or 
some  mucilaginous  fluid  sweetened  and  rendered  palatable  by  a  few  drops 
of  dilute  muriatic  acid,  should  be  administered,  and  repeated  every  hour 
during  the  digestive  process.  Diluents,  thus  administered,  are  not  only 
grateful  in  allaying  the  thirst  of  the  patient,  but  are  at  the  same  time  an 
essential  part  of  the  treatment.  The  free  use  of  demulcents  at  the  ter- 
mination of  digestion  in  the  stomach  is  especially  useful. 

Beyond  these  general  principles  of  treatment,  applicable  to  all  varieties 
of  gastric  catarrh,  we  must  have  reference  to  the  varied  etiology  of  the 
disease.  This,  we  have  seen,  is  most  complicated.  Hence  the  difficulty 
in  prescribing  any  rules  of  treatment  applicable  to  all  cases.  We  should 
seek  here,  as  in  all  cases,  to  generalize  the  disease  and  individualize  our 
patient. 

Chief  among  temedial  agents  may  be  mentioned  the  alkaline  carbonates. 
When  combined  with  purgative  salines  they  are  specially  valuable  in  gas- 
tro-duodenal  catarrhs  associated  with  disease  of  the  liver.  These  are  a 
very  numerous  class  of  cases,  especially  in  malarious  regions  of  country, 
and  when  present  in  a  chronic  form  lay  the  foundation  of  widespread 
disorders  of  nutrition.  No  treatment  in  such  cases  is  effective  until  we 
diminish  engorgements  of  the  liver  and  spleen,  and  nothing  accomplishes 
this  so  well  as  the  use  of  alkaline  saline  laxatives.  These  may  be  assisted 
in  their  action  by  small  doses  of  mercurials.  It  was  a  cardinal  principle 
among  the  older  practitioners,  in  the  absence  of  more  minute  means  of 
diagnosis,  to  look  well  to  the  secretions ;  and  what  was  their  strength  Ls, 
I  fear,  our  weakness. 

Wonderful  results  often  follow  a  course  of  the  Carlsbad,  PuUna,  or 
Marienbad  waters,  taken  on  an  empty  stomach,  fasting,  in  the  morning. 
While  taking  the  waters  a  rigid  and  restricted  diet  is  enforced.  This  is  an 
important  part  of  the  treatment.  And  the  fact  that  so  many  varied  ail- 
ments are  cured  by  a  course  of  these  mineral  waters  with  enforced  diet- 
etic regulations  only  shows  the  prevalence  of  gastro-duodenal  catarrhs  and 
their  relation  to  a  great  variety  of  human  ailments.  To  a  certain  extent  the 
potassio-tartrate  of  sodium  and  other  saline  laxatives  may  take  the  place  of 
these  waters  if  perseveringly  used  and  taken  in  the  same  way.  In  feebler 
subjects  minute  doses  of  strychnia  or  some  of  the  simple  vegetable  bitters 
may  be  used  in  conjunction  with  the  laxative  salines. 

In  chronic  inflammatory  conditions  of  the  gastric  mucous  membrane, 
which  frequently  follow  acute  attacks,  the  protracted  use  of  hot  water  is 
often  followed  by  excellent  results.     There  can  be  no  doubt  of  the  value 
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of  hot  water  in  subacute  inflammation  of  mucous  membranes  in  any 
locality ;  and  it  is  specially  valuable  in  gastro-intestinal  catarrh  associ- 
ated with  lithflemia.  Hot  water,  laxative  salines,  combined  with  restricted 
diet  and  healthful  regimen,  accomplish  much  in  correcting  morbid  condi- 
tions of  primary  assimilation;  and  by  accomplishing  this  many  secondary 
ailments  promptly  disappear,  A  pint  of  water,  hot  as  the  patient  can 
drink  it,  should  be  taken  on  an  empty  stomach  on  first  rising  in  the 
morning,  and  it  may  be  repeated  again  an  hour  before  each  meat  and  at 
bedtime.  A  few  grains  of  the  bicarbonate  of  sodium  and  a  little  table- 
salt  may  be  added.  In  some  cases  three  or  four  drops  of  tincture  of  nux 
vomica  or  some  of  the  simple  bittera  may  be  taken  at  the  same  time  with 
benefit.  Alkaline  bitters  are  natural  to  the  upper  portion  of  the  diges- 
tive track.  No  food  should  be  taken  for  a  half  hour  or  an  hour  after  the 
hot  water.  This  treatment,  to  be  effective,  must  be  persevered  in  for  a 
length  of  time.  A  most  rigid  system  of  dietetics  suited  to  individual 
cases  should  be  enforced  at  the  same  time.  This  is  an  important  part 
of  the  treatment. 

In  irritable  and  morbidly  sensitive  conditions  of  the  mucous  mem- 
brane the  sedative  plan  of  treatment  is  not  unfrequently  followed  by  good 
results;  and  of  remedies  belonging  to  this  class  bismuth  is  the  most  effec- 
tive. It  is  specially  indicated  in  the  more  irritable  forms  of  gastric  dis- 
turbance in  which  there  is  a  sense  of  uneasiness  and  pain  at  the  epigastrium 
after  taking  food.  If  there  is  much  acidity  present,  it  may  be  combined 
with  magnesia  or  a  few  grains  of  finely-pulverized  animal  charcoal. 

Chronic  cases  of  long-continued  inflammatory  action,  with  intestinal 
complication,  are  often  much  benefited  by  the  use  of  mercurials  in  small 
doses.  The  one-fiftli  of  a  grain  of  calomel,  combined  with  bismuth  or 
the  bicarbonate  of  sodium,  may  be  given  for  weelcs  without  danger  of  sal- 
ivation. Excellent  results  sometimes  follow  this  treatment.  In  small 
doses  calomel  is  undoubtedly  sedative  to  the  mucous  membrane  of  the 
upper  portion  of  the  digestive  track.  In  cases  of  long  standing  that 
have  resisted  other  modes  of  treatment  the  more  direct  astringents  have 
been  found  of  great  value.  Of  these,  nitrate  of  silver  is  to  be  preferred, 
alike  for  its  sedative,  astringent,  and  alterative  properties.  It  may  be 
given  in  pill  form  in  from  one-quarter  to  one-grain  doses,  combined  with 
opium,  a  naif  hour  before  each  meal.  The  writer  of  this  article  can  speak 
from  much  experience  of  the  value  of  this  drug.  It  proves  in  many  cases 
a  valuable  addition  to  tlie  hot-water  and  dietetic  course  already  alluded  to. 

If  large  quantities  of  mucus  are  vomited  from  time  to  time,  especially  in 
the  morning,  we  may  resort  with  benefit  to  the  use  of  other  astringents,  such 
as  bismuth,  oxalate  of  cerium,  kino,  and  opium ;  and  if  we  have  reason 
to  suspect  stricture  of  the  pylorus  in  connection  with  a  catarrhal  condition 
of  the  mucous  membrane,  the  stomach-pump  gives  the  patient  great  relief. 
It  should  be  used  about  three  hours  after  a  meal,  injecting  tepid  water, 
and  then  reversing  the  syringe  until  the  water  comes  out  perfectly  clear. 
Xiemeyer  speaks  highly  of  it  in  such  cases.  He  says :  "  Even  the  first 
application  of  the  pump  generally  gives  the  patients  such  relief  that,  so 
far  from  dreading  a  rej)etition  of  this  by  no  means  pleasant  operation, 
they  clamorously  beg  for  it." 

The  gastric  catarrh  of  phthisis  is  difficult  to  relieve.  Artificial  diges- 
tives may  be  tried,  with  dilute  muriatic  acid,  as  already  indicated ;  and 
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for  the  relief  of  pain  and  irritation  there  is  no  remedy  so  efficacious  as 
hydrocyanic  acid,  which  may  be  combined  with  bismuth  and  opium  in 
case  there  is  diarrhcea.  Hot  water  may.  be  also  tried,  with  restricted 
animal  food. 

Habitual  constipation  must  be  overcome  by  suihible  laxatives  and  by 
enematii.  Castor  oil  is  mild  and  efficient  in  these  cases,  or  in  cases  of 
lumsual  torpor  of  the  muscular  coat  of  the  bowels  small  doses  of  aloes 
and  strychnia  may  be  tried.  The  free  use  of  diluents  toward  the  close 
of  digestion  favora  free  action  of  the  bowels.  All  hareh  and  irritating 
cathartics  are  to  be  carefully  avoided. 

When  there  is  much  tenderness  of  the  epigastrium,  benefit  may  be 
derived  from  counter-irritation,  and  nothing  is  so  effectual  as  the  repeated 
application  of  small  blisters. 

Grcneral  hygienic  measures  are  in  all  cases  to  be  insisted  upon.  In 
morbid  conditions  of  the  liver  and  the  upi^r  portion  of  the  digestive 
track  the  free  supply  of  oxygen  to  the  lungs  is  a  remedy  of  much  power. 
Hence  patients  should  live  as  much  as  possible  in  the  open  air.  They 
should  be  warmly  clad,  and,  if  not  too  feeble,  frequent  cold  baths  should 
be  resorted  to. 

After  local  irritation  has  been  subdued  by  appropriate  treatment,  tonics 
may  be  tried  to  counteract  the  enfeebled  state  of  the  stomach.  They  are 
such  as  are  appropriate  for  functional  diseases  of  the  stomach.  But  they 
should  be  used  with  caution  and  judgment  in  irritable  and  inflammatory 
forms  of  dyspepsia.  If  we  attempt  to  force  an  appetite  by  their  use,  and 
to  crowd  upon  the  stomach  more  food  than  it  has  capacity  to  digest,  we 
may  intensify  the  trouble  and  thereby  add  to  the  patient's  general  debility. 
Food  and  tonics  fail  to  impart  strength  because  the  stomach  is  not  in  a 
condition  to  digest  them. 

One  thing  should  be  mentioned,  in  conclusion,  as  an  important  item  in 
the  treatment — namely,  patience.  Chronic  gastric  catarrh,  it  should  be 
remembered,  is  essentially  a  chronic  disease,  and  time  becomes  an  import- 
ant element  in  its  cure. 


SIMPLE  ULCER  OF  THE  STOMACH. 

By  W.  H.  welch,  M.  D. 


Defixttion. — Simple  ulcjer  of  the  stomach  is  usually  round  or  oval. 
When  of  recent  formation  it  has  smooth,  clean-cut,  or  rounded  borders, 
without  evidence  of  acute  inflammation  in  its  floor  or  in  its  borders. 
When  of  long  duration  it  usually  has  thickened  and  indurated  margins. 
The  formation  of  the  ulcer  is  usually  attributed,  in  part  at  least,  to  a 
disturbance  in  nutrition  and  to  a  subsequent  solution  by  the  gastric  juice 
of  a  circumscribed  part  of  the  wall  of  the  stomach.  The  ulcer  may  be 
latent  in  its  course,  but  it  is  generally  characterized  by  one  or  more  of 
the  following  symptoms :  pain,  vomiting,  dyspepsia,  hemorrhage  from 
the  stomach,  and  loss  of  flesh  and  strength.  It  ends  frequently  in  recov- 
ery, but  it  may  end  in  death  by  perforation  of  the  stomach,  by  hemor- 
rhage, or  by  gradual  exhaustion. 

Synonyms. — ^The  following  epithets  have  been  employed  to  designate 
this  form  of  ulcer :  simple,  chronic,  round,  perforating,  corrosive,  digest- 
ive, peptic ;  ulcus  ventriculi  simplex,  s.  chronicum,  s.  rotundum,  s.  per- 
forans,  s.  corrosivum,  s.  ex  digestioue,  s.  pepticum. 

History. — It  is  only  since  the  description  of  gastric  ulcer  by  Cru- 
veilhier  in  the  year  1830  that  especial  attention  has  been  paid  to  this 
disease. 

In  the  writings  of  the  ancients  only  vague  and  doubtful  references  to 
ulcer  of  the  stomach  are  found  (Galen,  Celsus).  It  is  probable  that 
cases  of  this  disease  were  described  under  such  names  as  passio  cardiaca, 
gastrodynia,  hsematemesis,  and  melsena. 

After  the  revival  of  medicine  in  the  sixteenth  century,  as  post-mortem 
examination  of  human  bodies  was  made  with  greater  frequency,  the 
existence  of  ulcers  and  of  cicatrices  in  the  stomach  could  not  escape 
attention.  But  only  isolated  and  curious  observations  of  gastric  ulcer 
are  recorded  up  to  near  the  end  of  the  eighteenth  century.  One  of  the 
earliest  recorded  unmistakable  cases  of  perforating  ulcer  was  observed  by 
John  Bauhin,  and  is  described  in  the  Sepukhretum  of  Bonetus,  published 
in  1679.  Other  cases  belonging  to  this  period  were  described  by  Donatus, 
Courtial,  Littr6,  Schenck,  and  Margagni.^ 

To  Matthew  Baillie  unquestionably  belongs  the  credit  of  having  first 
accurately  described,  in  1793,  the  anatomical  peculiarities  of  simple 
gastric  ulcer.'    At  a  later  date  he  published  three  good  engravings  of 

^  References  to  these  and  to  other  cases  may  be  found  in  Lebert's  Krankheiten  des  Magentiy 
Tubingen,  1878,  p.  180  ei  seq. 

'  The  Morbid  Anaiomy  of  Some  of  the  Most  Imporlani  Parts  of  the  Human  Body,  London, 
1793,  p.  87. 

480 


ETIOLOGY.  481 

this  disease.*  BaiUie's  concise  and  admirable  description  of  the  morbid 
anatomy  of  gastric  ulcer  was  unaccompanied  by  clinical  data,  and  seems 
to  have  had  little  or  no  influence  in  directing  increased  attention  to  this 
disease. 

A  valuable  account  of  the  symptoms  of  gastric  ulcer  was  given  by 
John  Abercrombie  in  1824.^  Nearly  all  of  the  symptoms  now  recog- 
nized as  belonging  to  this  affection  may  be  found  in  his  article.  He 
knew  the  latent  causes  of  the  disease,  the  great  diversity  of  symptoms 
in  different  cases,  and  the  modes  of  death  by  hemorrhage,  by  perforation, 
and  by  asthenia.  He  regarded  ulcer  simply  as  a  localized  chronic  inflam- 
mation of  the  stomach,  and  did  not  distinguish  carefully  between  simple 
and  cancerous  ulcemtion. 

Cruveilhier,'  in  the  first  volume  of  his  great  work  on  PcdhxJogi^ud 
Anatomy^  published  between  the  years  1829  and  1835,  for  the  first  time 
clearly  distinguished  ulcer  of  the  stomach  from  cancer  of  the  stomach 
and  from  ordinary  gastritis.  He  gave  an  authoritative  and  full  descrip- 
tion of  gastric  ulcer  from  the  anatomical,  the  clinical,  and  the  therapeu- 
tical points  of  view. 

Next  to  Cruveilhier,  Rokitansky  has  had  the  greatest  influence  upon 
the  modern  conception  of  gastric  ulcer.  In  1839  this  pathologist  gave 
a  description  of  the  disease  based  upon  an  analysis  of  79  cases.*  The 
anatomical  part  of  his  descri])tion  has  served  as  the  model  for  all  subse- 
quent writers  upon  this  subject. 

Since  the  ushering  in  by  Cruveilhier  and  by  Rokitansky  of  the  modem 
era  in  the  history  of  gastric  ulcer,  medical  literature  abounds  in  articles 
upon  this  disease.  But  it  cannot  be  said  that  the  importance  of  these 
works  is  at  all  commensurate  with  their  number  or  that  they  have  added 
very  materially  to  the  classical  descriptions  given  by  Cruveilhier  and  by 
Rokitansky.  Perhaps  most  worthy  of  mention  of  the  works  of  this  later 
em  are  the  article  by  Jaksch  relating  to  symptomatology  and  diagnosis, 
that  of  Virchow  pertaining  to  etiology,  the  statistical  analyses  by  Brinton, 
and  the  contributions  to  the  trcatment  of  the  disease  by  Ziemssen  and  by 
Leube.*  In  1860,  Ludwig  Miiller  published  an  extensive  monograph 
upon  gastric  ulcer.* 

Etiology. — We  have  no  means  of  determining  accurately  the  average 
frequency  of  simple  gastric  ulcer.  The  method  usually  adopted  is  to 
observe  the  number  of  cases  in  which  open  ulcers  and  cicatrices  are  found 

*  A  Series  of  Engravingn^  accompanied  with  ExplavationSf  ete.,  London,  1799. 

'  "  Contributions  to  the  Pathology  of  the  Stomach,  the  Pancreas,  and  the  Spleen,"  Edin- 
hwrgk  Med,  and  Surg.  Joum.j  vol.  xxi.  p.  J,  Jan.  I,  1824.  See  also,  by  the  same  author, 
Pntholoffiecd  and  PraetiedL  Htsearehea  on  Diseases  of  the  Slomaehf  etc, — an  excellent  work 
which  passed  through  several  editions. 

*  J.  Cruveilhier,  Anatomie  patholo(/iqiie  du  Corps  Atimatn,  tome  i.,  Paris,  1829-35,  livr. 
X.  and  livT.  xx.;  and  tome  ii.,  Paris,  1835-42,  livr.  xxx.  and  livr.  xxxi. 

*  Rokitansky,  Oesferreich.  med,  Jahrb,j  1839,  Bd.  xviii.  (abstract  in  Schmidts  Jahrb.j  Bd. 
25.  p.  40). 

*  Jaksch,  Prager  Vierteljahrsehr.f  Bd.  3,  1844;  Virchow,  Arch,  f  path.  AnaL,  Bd.  v.  p. 
362,  1853,  and  A.  Beer,  "  Aus  dem.  path,  anatom.,  Curse  des  Prof.  K.  Virchow  in  Berlin, 
Das  einfache  duodenische  (corrosive)  Mngengeschwur,"  Wiener  med,  Wochtnschr.^  Nos.  26, 
27,  1867 ;  Brinton,  On  the  Patholooyy  Symptoms^  and  Treatment  of  Ulcer  of  the  Stomach, 
London,  1857;  V.  Ziemssen,  Vdkniann^s  Samml.  klin,  Vortrage,  No.  16,  1871;  Leube, 
Ziemssen^s  Handb,  d.  spec.  Path.  u.  Therap.,  B<1.  vii.,  Leipzig,  1878. 

*  Aw  corrosive  GeschwUr  im  Magen  una  Darmkannly  Erlangen,  1860.  Good  descriptions 
of  gastric  nicer  are  to  be  found  in  the  well-known  works  on  diseases  of  the  stomach  by 
the  Knglisli  writers,  Budd,  Chambers,  Brinton,  Ilubershon,  Fenwick,  and  Wilson  Fox. 
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in  the  stomach  in  a  large  number  of  autopsies.  But  this  method  is  open 
to  two  objections.  The  first  objection  is,  that  scars  in  tlie  stomach,  par- 
ticularly if  they  are  small,  are  liable  to  be  overlooked  or  not  to  be  noted 
in  the  record  of  the  autopsy  unless  special  attention  is  directed  to  their 
search.  The  second  objection  is,  that  it  is  not  proven  tliat  all  of  tlie 
cicatrices  found  in  the  stomach  are  the  scars  of  healed  simple  ulcers, 
and  that,  in  fact,  it  is  probable  that  many  are  not.  In  consequence  of 
these  defects  (and  others  might  be  mentioned)  this  method  is  of  very 
limited  value,  although  it  is  perhaps  the  best  which  we  have  at  our  dis- 
posal. 

In  32,052  autopsies  made  in  Prague,  Berlin,  Dresden,  Erlangen,  and 
Kiel,*  there  were  found  1522  cases  of  oi)en  ulcer  or  of  cicatrix  in  tlie 
stomach.  If  all  the  scars  be  reckoned  as  healed  ulcers,  according  to  these 
statistics  gastric  ulcer,  either  cicatrized  or  open,  is  found  in  about  5  per 
cent,  of  persons  dying  from  all  causes. 

It  is  important  to  note  the  relative  frequency  of  open  ulcers  as  com- 
l>arcd  with  that  of  cicatrices.  In  11,888  bodies  examined  in  Prague, 
there  were  found  164,  or  1.4  per  cent.,  with  open  ulcers,  and  373,  or  3,1 
per  cent.,  with  cicatrices.  Here  scars  were  found  about  two  and  one- 
fourth  times  as  frequently  as  open  ulcers.  The  observations  of  Grunfeld 
in  Copenhagen  show  that  when  especial  attention  is  given  to  searching 
for  cicatrices  in  the  stomach,  they  are  found  much  more  frequently  than 
tlie  figures  here  given  would  indicate.'  It  would  be  a  moderate  estimate 
to  place  the  ratio  of  cicatrices  to  open  ulcers  at  3  to  1. 

The  statistics  concerning  the  average  frequency  of  open  ulcers  are 
much  more  exact  and  trustworthy  tlian  those  relating  to  cicatrices.  It 
may  be  considered  reasonably  certain  tliat,  at  least  in  Europe,  open  gastric 
ulcers  are  found  on  the  average  in  from  1  to  2  per  cent,  of  persons  dying 
from  all  causes.^ 

It  is  manifestly  impossible  to  form  an  accurate  estimate  of  the  fre- 
quency of  gastric  ulcer  from  the  number  of  cases  diagnosed  as  such 

^  The  Prague  statistics  embrace  11,888  autopsies,  compiled  from  the  following  souroes: 
1,  Jaksch,  Prager  Vierteijahrschr,,  vol.  iii.;  2,  Dittrich,  ibid.,  vols,  vii.,  viii.,  ix.,  x.,  xii., 
xiv. ;  3,  Willigk,  tbid.f  vol.  11. ;  4,  Eppin^r,  ibid.t  vol.  cxvi. 

The  Berlin  .statistics  are  to  be  found  in  dissertations  by  Flange  (abstract  in  Virchou/s 
ArchiVf  vol.  xviii.),  hy  Steiner,  and  by  AVollmann  (abstracts  in  Virchow  und  Hir9ch*8  Jahres- 
bericht,  18G8),  and  by  Berthold  (1883). 

The  Dresden  statistics  are  in  a  dissertation  bv  Stachelhausen  (Wilrzbni^,  1874),  referred 
to  by  Birch-Hirschfeld,  Lehrb.  d,  path,  Anat.^  iBd.  ii.  p.  837,  Leipzig,  1877. 

The  £rlangen  statistics  are  reported  by  Ziemssen  in  Vdkmann^s  Samtnl.  kiln,  Vortrage, 
No.  15. 

The  Kiel  report  is  in  an  inaugural  dissertation  by  Greiss  (Kiel,  1879),  referred  to  in 
tlie  DetUsche  med.  Wochenwhr,,  Feb.  4,  1882,  p.  79. 

So  far  as  possible,  duodenal  ulcers  have  been  excluded.  Only  those  reports  have  been 
admitted  which  include  both  open  ulcers  and  cicatrices. 

'  GrQnfeld  (abstract  in  Schmidt's  Jahrb.,  Bd.  198,  p.  141,  1883)  in  1150  autopsies  found 
124  cicatrices  in  the  stomach,  or  11  per  cent,  but  in  only  450  of  these  cases  was  his  atten- 
tion especially  directed  to  their  search,  and  in  these  he  found  92  cases,  or  20  per  cent, 
with  scars.  Griinfeld^s  statistics  relate  only  to  persons  over  fifly  years  of  age.  Gastric 
ulcer,  moreover,  is  extraordinarily  common  in  Copenhagen. 

The  inexact  nature  of  the  ordinary  statistics  relating  to  cicatrices  is  also  evident  from 
the  fact  that  in  the  four  collections  of  cases  which  comprise  the  Prague  statistics  the  per- 
centage of  open  ulcers  varies  only  between  0.81  and  2.44,  while  tlie  percentage  of  cicatnoes 
varies  between  0.89  and  5.42. 

'  If  in  this  estimate  were  included  infants  dying  during  the  first  dayv  of  life,  the  per- 
centage would  be  much  smaller. 
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during  life,  because  the  diagnosis  is  in  many  cases  uncertain.  Neverthe- 
less, estimates  upon  this  basis  have  practical  clinical  value.  In  41,G88 
cases  constituting  the  clinical  material  of  Lebeil^  iu  Zurich  and  in  Breslau 
between  the  years  1853  and  1873,  the  diagnosis  of  gastric  ulcer  was  made 
in  252  cases,  or  about  \  per  cent. 

Of  1699  cases  of  gastric  ulcer  collected  from  various  hospital  statistics* 
and  examined  post-mortem,  692,  or  40  per  ceut.,  were  in  males,  and  1007, 
or  60  per  cent.,  were  in  females.  The  result  of  this  analysis  makes  the 
ratio  2  males  to  3  females. 

In  order  to  determine  from  post-mortem  records  the  age  at  which  gas- 
tric ulcer  most  frequently  occurs,  all  cases  in  which  only  cicatrices  are 
found  should  be  excluded,  because  a  cicatrix  gives  no  evidence  as  to  the 
age  at  which  the  ulcer  existed. 

The  following  table  gives  the  age  in  607  cases  of  open  ulcer  collected 
from  hospital  statistics  ^(post-mortem  material)  : 


Ag« 

1-10. 

10-20. 

20-«). 

30-40. 

40-50. 

60-60. 

60-70. 

70-80. 

m-m. 

90-100. 

OtwIOO. 

No.  of  cafieB 

Totals 

1 

32 

119 

107 

114 

108 

84 

36 

6 

••. 

1 

33              226               222               119                        7 

From  this  table  it  is  apparent  that  three-fourths  of  the  cases  are  found 
between  the  ages  of  twenty  and  sixty,  and  tliat  the  cases  are  distributed 
with  tolerable  uniformity  between  these  four  decades.  The  largest  num- 
ber of  cases  is  found  between  twenty  and  thirty.  The  frequency  of  giis- 
tric  ulcer  after  sixty  years  diminishes,  although  it  remains  quite  consider- 
able, especially  in  view  of  the  comparatively  small  number  of  those  living 
after  that  i)eriod. 

The  probability  that  many  cases  of  ulcer  included  in  the  above  table 
existed  for  several  yeare  before  death  makes  it  desirable  that  estimates  as 
to  the  occurrence  of  the  disease  at  different  ages  should  be  made  also  from 
cases  carefully  diagnosed  during  life,  although  the  diagnosis  must  necessa- 
rily be  less  certain  than  that  in  the  post-mortem  records.   The  best  statis- 

*  Jjebert,  op.  «<.,  p.  196. 

'  Tlieee  Btatistics  include  the  previously-cited  Prague,  Berlin,  Dresden,  and  Eriangen 
cases  so  far  as  the  sex  is  given,  and  in  addition  the  returns  of  Kokitansky,  op,  eil.;  Starcke 
(Jena),  DevJAche  KUnik,  1870,  Nos.  26-'29;  Lebert,  op.  ciU;  Clianiliers,  London  Joum.  of 
Med.,  July,  1852 ;  Haber&hon,  Dis.  of  theAbdomenf  3a  ed.;  Moore,  I'rans.  of  London  Path, 
Soe.,  1880;  and  the  Munich  Hospital,  Annalen  d,  vtddt.  AUg.  Krankenh.  tu  Munchen^  vols, 
i.  and  ii. 

Only  series  of  cases  from  the  post-examinations  of  a  number  of  years  have  been  admit- 
ted. It  is  an  error  to  include  isolated  cases  from  journals,  as  Brinton  has  done,  because 
an  undue  number  of  these  are  cases  of  perforation,  which  is  a  more  common  event  in 
females  than  in  males.  Thus,  of  43  cases  of  gastric  ulcer  presented  to  the  London  Patho- 
logical Society  since  its  foundation  up  to  1882,  19,  or  44  per  cent.,  were  cases  of  perfora- 
tion. In  my  cases  are  included  a  few  duodenal  ulcers  not  easily  separated  from  the  gastric 
ulcers  in  the  compilation. 

*  The  sources  of  these  statistics  are  the  same  as  those  of  the  statistics  relating  to  sex  in 
the  preceding  foot-note.  The  age  in  the  Eriangen  cases  of  open  ulcer  is  given  bv  Hauser 
(/>««  ehronische  MagmgeschMour^  p.  191,  Leipzig,  1883).  It  b  evident  that  only  al)out  two- 
ftfUis  of  the  cases  could  be  utilized,  partlv  because  in  some  the  age  was  not  stated,  but 
mainly  on  account  of  the  neoessity  of  excluding  scars — a  self-evident  precaution  which 
Brinton  did  not  take. 
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dochus;  Id  which  case  we  have  the  combined  symptoms  of  gastro-intestinal 
catarrh  associated  with  jaundice.  The  nutritive  system  becomes  impli- 
cated, and  patients  are  especially  prone  to  develop  any  diathesis  to  which 
they  may  be  liable. 

There  remains  a  group  of  symptoms  of  great  interest  in  the  study  of 
gastric  inflammation — important  because  liable  to  mislead  as  to  the  real 
nature  of  the  difficulty — namely,  morbid  conditions  of  the  nervous  sys- 
tem. Few  diseases  have  such  a  wide  range  of  morbid  sympathies,  and 
few,  it  may  be  added,  are  so  generally  misunderstood  and  misinterpreted. 
Two  main  facts,  as  formulatecl  by  Broussais,  deserve  to  be  restudied  by 
the  profession: 

First,  that  irritations  of  the  visceral  parenchyma  which  do  not  implicate 
their  serous  membranes  only  give  rise  to  ill-defined  sensations,  and  they 
not  painful ; 

Second,  that  most  of  the  acute  pains  arising  from  visceral  irritation  are 
rather  referred  to  external  parts  than  to  the  viscera  themselves. 

Unless  the  seat  of  very  acute  inflammation,  mucous  membranes  are 
remarkably  free  from  pain,  and  yet  the  gastric  mucous  membrane  is  the 
seat  of  a  most  exquisite  internal  visceral  sense  and  has  a  wide  range  of 
morbid  sympathetic  disturbances.  These  sympathetic  phenomena  are 
often  treated  for  primary  neuralgias.  No  fact  in  the  clinical  study  of 
disease  deserves  more  careful  consideration  than  this.  Absence  of  pain, 
then,  is  calculated  to  mislead.  It  is  often  only  the  sensation  of  uneasiness, 
depression  and  melancholy,  want  of  appetite,  thiret,  nausea,  loathing  of 
food,  and  derangement  of  the  bilious  and  gastric  secretions,  that  directs  our 
attention  to  the  stomach.  Moreover,  in  gastro-enteric  inflammations  pain 
is  more  frequently  felt  in  parts  sympathetically  affected  than  in  the  stom- 
ach itself.  "  It  is  only  when  invitations  of  mucous  membranes  are  in  the 
vicinity  of  the  openings  of  cavities  that  the  irritations  are  distinctly  per- 
ceptible in  the  seat  they  occupy  "  (Broussais).  Morbid  irritative  action 
commencing  in  the  stomach  repeats  itself  in  the  cerebro-spinal  system  of 
nerves,  and  the  secondary  irritation  may  develop  a  more  immediately 
dangerous  inflammation  than  the  primary.  This  is  frequently  observed 
in  children,  who  are  specially  prone  to  irritation  of  the  visceral  apparatus. 
Many  cases  of  primary  gastric  irritation  terminate  in  acute  cerebral  inflam- 
mation. Indeed,  the  greater  number  of  phlegmasiie  of  the  brain  are 
only  symj>athetic  irritations  issuing  from  primary  inflammation  of  the 
stomach.  Short  of  inflammation,  the  transmitted  irritation  may  merely 
give  rise  to  reflex  convulsions,  and  in  adults  to  sick  headache,  or,  if  long 
continued,  to  conditions  of  hypochondria.  Headache  is  a  prominent 
symptom  of  gastric  irritation.  It  is  not  usually  acute,  but  rather  a  sense 
of  fulness  and  pressure,  sometimes  felt  in  the  frontal,  at  other  times  in 
the  occipital,  region.  Many  cases  commonly  called  cerebral  hypersemia 
and  cerebral  anaemia  are  nothing  more  than  malassimilation  from  chronic 
gastric  catarrh.  This  fact  deserves  to  be  specially  emphasized  at  present, 
for  we  are  apt  to  consider  the  cerebral  the  primary  lesion.  Vertigo,  as 
in  functional  dyspepsia,  is  also  an  occasional  symptom,  and  very  com- 
monly patients  complain  of  extreme  degrees  of  sleeplessness  and  disturbeil 
dreams  and  nightmare. 

The  heart's  action  is  often  disturbed  in  its  rhythm,  and  sympathetic 
dyspnoea  leads  to  suspicion  of  disease  of  the  lungs.     And  to  all  tliesc 
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nervous  phenomena  may  be  added  unusual  languor,  lassitude,  irritability 
of  temper,  and  a  feeling  of  inability  for  either  mental  or  physical  exer- 
tion. 

But  in  the  play  of  morbid  sympathies  it  must  be  borne  in  mind  that 
the  stomach  may  be  secondarily  affected.  Irritations  of  all  organs  are 
constantly  transmitted  to  the  stomach  from  their  very  commencement. 
Hence  the  frequent  loss  of  appetite,  the  thirst,  the  emban-assed  digestion, 
the  deranged  gastric  secretion,  and  the  altered  color  of  tlie  tongue.  This 
is  markedly  the  case  in  all  the  malarious  and  essential  forms  of  fever. 
Grastric  complication  in  these  fevers  is  rarely,  if  ever,  absent,  and  if 
aggravated  by  the  too  early  use  of  tonics  and  stimulants  and  by  hai*sh 
irritating  cathartics,  it  becomes  too  often  a  fatal  complication. 

Gastric  symptoms  are  also  associated  with  other  constitutional  dis- 
orders, such  as  phthisis,  renal  disease,  rheumatism,  gout,  and  almost  all 
forms  of  chronic  eruptive  diseases. 

Intestinal  symptoms  are  rarely  absent.  Constipation  is  often  obstinate, 
and  especially  is  this  the  case  if  the  catarrhal  condition  is  confined  to  the 
duodenum.  The  lower  down  the  inflammation  the  greater  the  proba- 
bility of  diarrhoea,  and  when  present  the  stools  are  offensive  and  frothy ; 
sometimes  they  are  dry  and  scybalous  and  coated  with  a  tough,  tenacious 
mucus  which  may  form  casts  of  portions  of  the  intestinal  track.  In 
other  cases  patients  suffer  from  distressing  intestinal  flatulence  and  a  sense 
of  general  discomfort.  Piles  is  a  complication  frequently  present  with- 
out reference  to  complication  of  the  liver. 

The  urine  is  more  frequently  disordered  than  in  any  other  form  of 
disturbance  of  digestion.  The  most  common  changes  consist  in  an 
abundant  deposit  of  the  urates;  exceptionally,  however— especially  in 
cases  of  long  standing  in  which  there  are  marked  nervous  symptoms 
associated  with  defective  secretion  of  the  liver  and  pancreas — it  may  be 
of  low  specific  gravity  and  pale  in  color  from  the  presence  of  phosphates. 
Slight  febrile  movement  is  not  uncommon. 

Finally,  in  all  cases  of  chronic  gastric  catarrh  the  nutritive  system 
becomes  deeply  implicated — much  more  so  than  in  functional  disturb- 
ances of  the  stomach.  Emaciation  is  almost  constantly  present,  the 
patient  often  showing  signs  of  premature  decay. 

Diagnosis. — The  disease  with  which  chronic  gastritis  is  most  liable 
to  be  confounded  is  atonic  dyspepsia,  the  chief  points  of  distinction  from 
which  have  been  already  alluded  to.  In  general  terms  it  may  be  said 
that  in  chronic  gastritis  there  is  more  epigastric  tenderness,  more  burning 
sensation  and  feeling  of  heat  in  the  stomach,  more  thiret,  more  nausea, 
more  persistent  loss  of  appetite,  more  steady  and  progressive  loss  of 
flesh,  more  acidity,  more  eructations  of  gas,  more  general  appearance 
of  premature  decay,  and  greater  tendency  to  hypochondriasis.  And  yet 
all  these  symptoms,  in  varying  degrees  of  prominence,  may  be  present  in 
all  forms  of  indigestion.  To  the  points  of  distinction  already  mentioned, 
then,  a  few  circumstances  may  be  added  which  will  afford  considerable 
assistance  in  coming  to  a  correct  diagnosis : 

1.  The  length  of  time  the  disease  has  uninterruptedly  lasted.  It  is 
essentially  a  chronic  disease. 

2.  The  local  symptoms  are  never  entirely  absent,  as  is  not  infrequently 
the  case  in  functional  dyspepsia. 
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3.  The  uneasy  sensations,  nausea,  oppression,  or  pain,  as  the  case  mav 
be,  follow  the  ingestion  of  food.  They  are  not  so  prominently  present 
when  the  stomach  is  empty. 

4.  The  result  of  treatment.  In  chronic  gastritis  it  will  be  found  that 
all  the  local  symptoms  are  exasperated  by  the  usual  treatment  of  func- 
tional dyspepsia. 

5.  Stimulants  and  stimulating  food  are  not  well  borne.  Alcohol,  espe- 
cially on  an  empty  stomach,  produces  gastric  distress.  There  is  also  n*e- 
quently  slight  febrile  disturbance. 

Chronic  gastritis,  with  nausea,  vomiting,  hssmatemesis,  general  pallor, 
and  loss  of  flesh,  may  be  mistaken  for  cancer  of  the  stomach.  But 
in  cancer  vomiting  is  about  as  apt  to  take  place  when  the  stomach 
is  empty  as  during  the  ingestion  of  food;  pain  is  usually  greater, 
especially  when  the  orifices  of  the  stomach  are  involved ;  tlie  tender- 
ness is  more  marked;  the  emaciation  and  pallor  more  steadily  pro- 
gressive ;  the  vomiting  of  coffee-ground  material  takes  place  more  fre- 
quently ;  and  the  disease  is  more  rapid  in  its  progress.  The  age  and  sex 
of  the  patient  may  also  aid  us  in  our  diagnosis.  Cancer  is  more  fre- 
quently a  disease  of  middle  and  advanced  life,  and  localizes  itself  oftener 
in  the  stomach  of  males  than  females.  Finally,  the  discovery  of  a  tumor 
would  remove  all  doubts.  Hsematemesis  in  chronic  catarrh  of  the 
stomach  is  almost  invariably  associated  with  obstruction  to  venous  cir- 
culation in  the  liver,  heart,  or  lungs. 

In  rare  cases  it  may  be  difficult  to  distinguish  chronic  gastric  catarrh 
from  ulcer  of  the  stomach.  In  ulcer  of  the  stomach  pain  is  a  more 
prominent  and  constant  symptom;  it  is  more  centrally  located;  the 
vomiting  after  taking  food  is  more  immediate  and  persistent;  tlie  tongue 
may  be  clean ;  flatulence  is  not  a  constant  symptom ;  the  appetite  is 
seldom  much  affected ;  the  bowels  are  generally  confined ;  and  there  is 
nothing  characteristic  about  the  urine. 

Treatment. — In  this,  as  in  the  more  acute  forms  of  the  disease,  rest 
of  the  stomach  is  important.  From  mistaken  notions  of  disease  we  are 
prone  to  over-feed  our  patients,  and  thus  serioiLsly  impair  the  digestive 
and  assimilative  processes.  In  chronic  inflammation  of  the  stomach  a 
restricted  diet  is  of  prime  impoiiance.  The  physician  should  most  care- 
fully select  the  patient's  food,  and  urgently  insist  on  its  exclusive  use. 
This  of  itself,  if  faithfully  persevered  in,  will  often  effect  a  cure. 

The  exclusive  use  of  a  milk  diet — es))ecially  skim-milk — should  be 
thoroughly  tested.  In  testing  it  we  should  allow  two  or  three  weeks  to 
elapse  before  any  other  food  is  taken.  At  the  end  of  that  time  soft-boiled 
eggs,  stale  bread,  and  well-cooked  rice  may  be  added,  with  an  occasional 
chop  once  a  day.  Some  patients  do  not  tolerate  raw  milk  well.  In  such 
cases  we  should  thoroughly  test  the  peptonized  or  panci^eatized  milk  or 
the  peptonized  milk-gruel,  as  suggested  by  Roberts.  This  artificially- 
digested  milk  agrees  wonderfully  well  with  many  stomachs  that  cannot 
digest  plain  milk.  Milk,  in  whatever  form  administered,  should  be 
given  at  comparatively  short  intervals  of  time,  and  never  in  quantity 
beyond  the  digestive  capacity.  Better  err  on  the  side  of  under-  than 
over-feeding.  Nothing  should  be  left  to  the  fancy  or  caprice  of  the 
patient.  The  food  should  be  carefully  selected  by  the  medical  adviser, 
and  given  in  definite  quantities  at  definite  times.      Even   the  moral 
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effect  of  such  discipline  is  healthful  for  the  patient.  After  testing  milk 
diet  for  a  time,  we  may  gradually  add  small  quantities  of  rare  and 
thoroughly  minced  meat.  Milk,  eggs,  and  rare  meat  are  more  easily 
digest^,  as  a  rule,  than  starchy  substances.  Farinaceous  food  is  apt  to 
give  rise  to  excessive  acidity.  But  stale  bread  may  be  added  to  the 
milk,  and,  if  there  is  tendency  to  acidity,  better  have  it  toasted  thor- 
oughly brown. 

In  addition  to  the  dietetic  trisatment  of  the  disease,  diluents,  timeously 
administered,  are  of  essential  service.  As  a  rule,  patients  are  too  much 
restricted  from  their  use,  under  the  supposition  that  they  dilute  the 
gastric  juice  and  thereby  impair  the  digestive  power.  This  restriction 
is  proper  at,  and  for  some  time  after,  the  ingestion  of  food.  But  at  the 
end  of  the  first  hour  after  taking  food  several  ounces  of  gum-water,  or 
some  mucilaginous  fluid  sweetened  and  rendered  palatable  by  a  few  drops 
of  dilute  muriatic  acid,  should  be  administered,  and  repeated  every  hour 
during  the  digestive  process.  Diluents,  thus  administered,  are  not  only 
grateful  in  allaying  the  thirst  of  the  patient,  but  are  at  the  same  time  an 
essential  part  of  the  treatment.  The  free  use  of  demulcents  at  the  ter- 
mination of  digestion  in  the  stomach  is  especially  useful. 

Beyond  these  general  principles  of  treatment,  applicable  to  all  varieties 
of  gastric  catarrh,  we  must  have  reference  to  the  varied  etiology  of  the 
disease.  This,  we  have  seen,  is  most  complicated.  Hence  the  difficulty 
in  prescribing  any  rules  of  treatment  applicable  to  all  cases.  We  should 
seek  here,  as  in  all  cases,  to  generalize  the  disease  and  individualize  our 
patient. 

Chief  among  Remedial  agents  mav  be  mentioned  the  alkaline  carbonates. 
When  combined  with  purgative  salines  they  are  specially  valuable  in  gas- 
tro-duodenal  catarrhs  associated  with  disease  of  the  liver.  These  are  a 
very  numerous  class  of  cases,  especially  in  malarious  regions  of  countr}', 
and  when  present  in  a  chronic  form  lay  the  foundation  of  widespread 
disorders  of  nutrition.  No  treatment  in  such  cases  is  effective  until  we 
diminish  engorgements  of  the  liver  and  spleen,  and  nothing  accomplishes 
this  so  well  as  the  use  of  alkaline  saline  laxatives.  These  may  be  assisted 
in  their  action  by  small  doses  of  mercurials.  It  was  a  cardinal  principle 
among  the  older  practitioners,  in  the  absence  of  more  minute  means  of 
diagnosis,  to  look  well  to  the  secretions ;  and  what  was  their  strength  is, 
I  fear,  our  weakness. 

Wonderful  results  often  follow  a  course  of  the  Carlsbad,  Pullna,  or 
Marienbad  waters,  taken  on  an  empty  stomach,  fasting,  in  the  morning. 
While  taking  the  waters  a  rigid  and  restricted  diet  is  enforced.  This  is  an 
important  part  of  the  treatment.  And  the  fact  that  so  many  varied  ail- 
ments are  cured  by  a  course  of  these  mineral  waters  with  enforced  diet- 
etic regulations  only  shows  the  prevalence  of  gastro-duodenal  catarrhs  and 
their  relation  to  a  great  variety  of  human  ailments.  To  a  certain  extent  the 
potassio-tartrate  of  sodium  and  other  saline  laxatives  may  take  the  place  of 
these  waters  if  perseveringly  used  and  taken  in  the  same  way.  In  feebler 
subjects  minute  doses  of  strychnia  or  some  of  the  simple  vegetable  bitters 
may  be  used  in  conjunction  with  the  laxative  salines. 

In  chronic  inflammatory  conditions  of  the  gastric  mucous  membrane, 
which  frequently  follow  acute  attacks,  the  protracted  use  of  hot  water  is 
often  followed  by  excellent  results.     There  can  be  no  doubt  of  the  value 
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of  hot  water  in  subacute  inflammation  of  mucous  membranes  in  any 
locality;  and  it  is  specially  valuable  in  gastro-intestinal  catarrh  associ- 
ated with  lithoemia.  Hot  water,  laxative  salines,  combined  with  restricted 
diet  and  healthful  regimen,  accomplish  much  in  correcting  morbid  condi- 
tions of  primary  assimilation;  and  by  accomplishing  this  many  secondary 
ailments  promptly  disappear.  A  pint  of  water,  hot  as  the  patient  can 
drink  it,  should  be  taken  on  an  empty  stomach  on  first  rising  in  the 
morning,  and  it  may  be  repeated  again  an  hour  before  each  meal  and  at 
bedtime.  A  few  grains  of  the  bicarbonate  of  sodium  and  a  little  table- 
salt  may  be  added.  In  some  cases  three  or  four  drops  of  tincture  of  nux 
vomica  or  some  of  the  simple  bitters  may  be  taken  at  the  same  time  with 
benefit.  Alkaline  bitters  are  natuml  to  the  upper  portion  of  the  diges- 
tive track.  No  food  should  be  taken  for  a  half  hour  or  an  hour  after  the 
hot  water.  This  treatment,  to  be  effective,  must  be  persevered  in  for  a 
length  of  time.  A  most  rigid  system  of  dietetics  suited  to  individual 
cases  should  be  enforced  at  the  same  time.  This  is  an  important  part 
of  the  treatment. 

In  irritable  and  morbidly  sensitive  conditions  of  the  mucous  mem- 
brane the  sedative  plan  of  treatment  is  not  unfrequently  followed  by  good 
results;  and  of  remedies  belonging  to  this  class  bismuth  is  the  most  effec- 
tive. It  is  specially  indicated  in  the  more  irritable  forms  of  gastric  dis- 
turbance in  which  there  is  a  sense  of  uneasiness  and  pain  at  the  epigastrium 
after  taking  food.  If  there  is  much  acidity  present,  it  may  be  combined 
with  magnesia  or  a  few  grains  of  finely-pulverized  animal  charcoal. 

Chronic  cases  of  long-continued  inflammatory  action,  with  intestinal 
complication,  are  often  much  benefited  by  the  use  of  mercurials  in  small 
doses.  The  one-fifth  of  a  grain  of  calomel,  combined  with  bismuth  or 
the  bicarbonate  of  sodium,  may  be  given  for  weeks  without  danger  of  sal- 
ivation. Excellent  results  sometimes  follow  this  treatment.  In  small 
doses  calomel  is  undoubtedly  sedative  to  the  mucous  membrane  of  the 
upper  portion  of  the  digestive  track.  In  cases  of  long  standing  that 
have  resisted  other  modes  of  treatment  the  more  direct  astringents  have 
been  found  of  great  value.  Of  these,  nitrate  of  silver  is  to  be  preferred, 
alike  for  its  sedative,  astringent,  and  alterative  properties.  It  may  be 
given  in  pill  form  in  from  one-quarter  to  one-grain  doses,  combined  with 
opium,  a  half  hour  before  each  meal.  The  writer  of  this  article  can  speak 
from  much  experience  of  the  value  of  this  drug.  It  proves  in  many  cases 
a  valuable  addition  to  the  hot-water  and  dietetic  course  ali-eady  alluded  to. 

If  large  quantities  of  mucus  are  vomited  from  time  to  time,  especially  in 
the  morning,  we  may  resort  with  benefit  to  the  use  of  other  astringents,  such 
as  bismuth,  oxalate  of  cerium,  kino,  and  opium ;  and  if  we  have  reason 
to  suspect  stricture  of  the  pyloras  in  connection  with  a  catarrhal  condition 
of  the  mucous  membrane,  the  stomach-pump  gives  the  patient  great  relief. 
It  should  be  used  about  three  hours  after  a  meal,  injecting  tepid  water, 
and  then  reversing  the  syringe  until  the  water  comes  out  perfectly  clear. 
Niemeyer  speaks  highly  of  it  in  such  cases.  He  says :  "  Even  the  first 
application  of  the  pump  generally  gives  the  patients  such  relief  that,  so 
far  from  dreading  a  repetition  of  this  by  no  means  pleasant  operation, 
they  clamorously  beg  for  it." 

The  gastric  catarrh  of  phthisis  is  difficult  to  relieve.  Artificial  diges- 
tives may  be  tried,  with  dilute  muriatic  acid,  as  already  indicated ;  and 
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for  the  relief  of  i>ain  and  irritation  there  is  no  remedy  so  eflRcacious  as 
hydrocyanic  acid,  which  may  be  combined  with  bismuth  and  opium  in 
case  there  is  diarrlioea.  Hot  water  may.  be  also  tried,  with  restricted 
animal  food. 

Habitual  constipation  must  be  overcome  by  suitiible  laxatives  and  by 
enemato.  Castor  oil  is  mild  and  eflBcient  in  these  cases,  or  in  cases  of 
unusual  torpor  of  the  muscular  coat  of  the  bowels  small  doses  of  aloes 
and  strychnia  may  be  ti'ieil.  The  free  use  of  diluents  toward  the  close 
of  digestion  favors  free  action  of  the  bowels.  All  hai'sh  and  irritating 
cathartics  are  to  be  carefully  avoided. 

When  there  is  much  tenderness  of  the  epigastrium,  benefit  may  be 
derived  from  counter-irritation,  and  nothing  is  so  effectual  as  the  repeated 
application  of  small  blisters. 

Grcneral  hygienic  measures  are  in  all  cases  to  be  insisted  upon.  In 
morbid  conditions  of  the  liver  and  the  upjier  portion  of  the  digestive 
track  the  free  supply  of  oxygen  to  the  lungs  is  a  remedy  of  much  power. 
Hence  patients  should  live  as  much  as  i)ossible  in  the  open  air.  They 
should  be  warmly  clad,  and,  if  not  too  feeble,  frequent  cold  baths  should 
be  resorted  to. 

After  local  irritation  has  lieen  subdued  by  appropriate  treatment,  tonics 
may  be  tried  to  counteract  the  enfeebled  state  of  the  stomach.  They  are 
such  as  are  appropriate  for  functional  diseases  of  the  stomach.  But  they 
should  be  used  with  caution  and  judgment  in  irritable  and  inflammatory 
forms  of  dyspepsia.  If  we  attempt  to  force  an  appetite  by  their  use,  and 
to  crowd  upon  the  stomach  more  food  than  it  has  capacity  to  digest,  we 
may  intensify  the  trouble  and  thereby  add  to  the  patient's  general  debility. 
Food  and  tonics  fail  to  impart  strength  because  the  stomach  is  not  in  a 
condition  to  digest  them. 

One  thing  should  be  mentioned,  in  conclusion,  as  an  important  item  in 
the  treatment — namely,  patience.  Chronic  gastric  catarrh,  it  should  be 
remembered,  is  essentially  a  chronic  disease,  and  time  becomes  an  import- 
ant element  in  its  cure. 
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thin  fluid  unmixed  with  food  is  indicative  only  of  chronic  catarrhal  ga* 
iritis.  Alimentary  vomiting,  which  lu  more  indicative  of  gaatric  ulcer 
usually  occurs  not  immediately  afler  taking  food,  but  at  t)ie  acme  of  i 
gastralgic  attack  caused  by  the  food.  Soon  after  the  stomach  is  emptie* 
by  one  or  more  act^t  of  vomiting  tlie  piiin  is  relievud.  The  act  of  vom 
iting  is  usuaDy  easy,  and  at  times  is  hardly  more  tlian  r^urgitation  ol 
the  food.  Sometimes  tlie  patient  experiences  an  excessively  sour  last 
from  tlie  vomit. 

Vomiting  exhausts  the  patient  by  withdrawing  nutriment,  and  whei 
persistent  may  even  cause  Jeatli  from  iuanition.  But  in  some  cases  ol 
gastric  ulcer,  especially  in  women,  tlie  vomiting  seems  to  be  mainly  i 
nervous  symptom,  and  even  wlici)  long  contiuued  may  l>e  attended  bj 
little  or  no  loss  of  flesh.  Evidently,  more  food  is  retauied  iu  tliese  case 
than  might  be  sup|K>sed. 

There  are  two  evident  causes  of  vomiting  in  gastric  ulcer — namely 
chronic  catarrhal  gastritis,  which  is  a  frequent  complication,  and  direc 
irritation  of  the  nerves  in  the  ulcer.  Vomiting  due  to  dilatation  of  tin 
stomach  is  oftcner  a  sequel  thau  an  immediate  symptom  of  gastri 
ulcer. 

For  the  diagnosis  of  gastric  ulcer  hemorrhage  from  the  stomacli  is  tin 
most  im|>ortant  symptom. 

The  frequency  of  only  the  lai^r  hemorrhages  can  be  determined  witi 
any  degree  of  exactness.  If  the  blood  be  effused  in  small  quantity  o 
slowly,  it  may  be  discharged  solely  with  the  stools  and  escape  detection 
Such  slight  nemorrliages  doubtless  occur  in  most  cases  of  gastric  ulcei 
It  is  probable  that  easily -rccogui/^  liemorrliages  from  the  stomach  occu 
in  alwut  one-third  of  the  cases  of  gastric  ulcer.'  Hemorrhage  is  absen 
as  a  rule  in  tiie  acute  perforating  ulcer  of  the  stomadi. 

In  most  cases  hemorrhage  from  gastric  ulcer  is  preceded  by  l»ain,  vom 
iting,  and  disturbances  of  digestion.  Antecedent  symptoms  may,  how 
ever,  l>e  absent,  or  may  be  so  obscure  that  no  suspicion  of  ulcer  exist 
until  tlie  hemorrhage  occurs. 

The  hemorrliai^  may  be  slight,  moderate,  or  exccasive  in  amoun 
(Cruveilhier).  Tlie  lai^r  hemorrhages  are  those  wlucli  are  most  dis 
tiuctive  of  gsistric  ulcer. 

The  blood  may  l)e  vomited,  or  voided  with  the  stools,  or  retained  ii 
tlie  Btomacli  and  the  intestines. 

As  )ia^  bceu  remarket],  when  die  hemorrhage  is  scanty  all  the  bloo( 
may  escaiie  by  the  bowel.  Sometimes,  although  much  less  frequently 
blood  emised  in  large  quantity  is  entirely  evacuated  with  the  stools 
After  hfematemesis  more  or  less  blood  is  dischai^ed  by  tlic  bowel,  some 
times  for  several  days  after  the  vomiting  of  blood  has  ceased,  BIooc 
which  has  traversal  the  whole  length  of  the  intestinal  canal  acquires  i 
tarry  consistence  and  a  black  or  brownish  color  in  consequence  of  thf 
production  of  dark-brown  hiematin  by  the  action  of  the  digestive  juica 

>  In  coniiequ«nce  of  the  imcerlftinty  of  the  diagnosU  in  case»  of  fpislric  ulcer  wliicl 
recover  wilhoiil  Iieninrrliiij^e,  llie  eslimiitui  uf  die  frequency  of  lliip  Byinptniii  have  a  tor) 
liiniieil  value,  aivl  will  Tjirv  u-itli  differeni  observera  accoriliiig;  Ui  rJieir  Mantlard  uf  iling 
Tim\»  of  (liiH  dineuie,  Lebert  olwerveJ  gnslric  lieitiorrliafce  iti  four- 11  ft  lis  of  liiii  carefutlr 
BtiKlied  cases,  and  in  III ree- Kill iij  of  IiIk  rosea  there  was  profuse  liEiiintetiieaia.  Brinior 
entiiiinteo  tlnil  llie  lurger  lieioorrhages  occur  in  uImiil  oiie-Uiinl  of  ihe  coses.  Miillci 
fuuiul  liiem  in  one-fuurlh  of  ihe  cases  which  he  ouaJj'icil' 


SYMPTOMATOLOGY.  498 

upon  the  hrcmoglobin,  and  in  consequence  of  the  formation  of  black  sul- 
phide of  iron  by  the  union  of  hydrogen  sulphide  in  the  lower  part  of 
the  intestine  with  the  iron  of  the  haematin.  The  passage  of  these  black 
viscid  stools  is  called  melcena.  Inasmuch  as  we  cannot  presume  gastric 
hemorrhage  to  be  absent  sim])ly  because  no  blood  has  been  vomited,  it  is 
evidently  important  to  examine  the  stools  for  blood  when  the  diagnosis 
of  gastric  ulcer  is  obscure,  and  also  in  cases  of  gastric  ulcer  where  there 
are  symptoms  of  internal  hemorrhage  not  accounted  for  by  blood  vom- 
ited. It  should  be  remembered  that  certain  drugs,  particularly  iron  and 
bismuth,  may  blacken  the  feces. 

In  very  exceptional  cases  of  gastric  ulcer  the  effusion  of  a  lai*ge  vol- 
ume of  blood  causes  sudden  death  before  anvof  the  blood  has  been  vom- 
ited. The  autopsy  shows  the  stomach  ani  more  or  less  of  the  small 
intestine  distended  with  coagulated  blood. 

Hemorrhage  from  gastric  ulcer  is  usually  made  manifest  by  the  vom- 
iting of  blood.  The  quantity  of  the  vomited  blood  varies  from  mere 
traces  to  several  pounds.  The  color  and  the  consistence  of  the  blood 
depend  upon  the  quantity  effused  and  the  length  of  time  that  the  blood 
has  remained  in  the  stomach.  Blood  Avhich  has  been  actal  upon  by  the 
gastric  juice  is  coagulated,  has  a  grumous  consistence,  and  acquires  by 
the  formation  of  hcematin  out  of  haemoglobin  a  dark -brown  color,  often 
compared  to  that  of  coffee-grounds.  Blood  effused  in  small  quantity  is 
usually  vomited  only  with  the  food,  and  has  usually  the  coffee-grounds 
ap[>earanoe.  The  patient's  condition  is  not  appreciably  influenced  by  this 
slight  loss  of  blood.  A  little  blood  expelled  after  rejwated  acts  of  vom- 
iting has  no  diagnostic  importance.  Vomiting  usually  occurs  soon  after 
a  large  gastric  hemorrhage.  It  is  the  mechanical  distension  of  the  stom- 
acli  rather  than  any  irritating  quality  of  the  blood  which  causes  the 
vomiting.  Blood  which  is  rejected  immediately  after  a  large  gastric 
hemorrhage  is  alkaline,  fluid,  and  of  an  arterial  (rarely  of  a  venous)  hue. 
Often,  however,  even  with  large  hemorrhages,  the  blood  remains  suffi- 
ciently long  in  the  stomach  to  be  partly  coagulated  and  to  be  darkened 
in  color.  Ulcer  more  frequently  than  any  other  disease  of  the  stomach 
causes  the  vomiting  of  unaltered  blood  in  large  quantity.  But  this  kind 
of  haematemesis  is  not  peculiar  to  simple  ulcer.  It  may  occur  in  other 
diseases,  such  as  gastric  cancer,  and  coffee-ground  vomiting  may  be  asso- 
ciated with  ulcer. 

Copious  hffimatemesis  in  cases  of  gastric  ulcer  appears  usually  without 
premonition,  or  it  may  be  preceded  for  a  day  or  two  by  increased  pain. 
Its  occurrence  is  somewhat  more  common  during  the  digestion  of  food 
than  in  the  intervals,  but  there  have  been  cases  of  ulcer  where  the  bleed- 
ing was  favored  by  an  empty  stomach  and  was  checked  by  the  distension 
of  the  oi'gan  with  food.  The  free  use  of  stimulants  and  violent  physical 
or  mental  exertion  may  excite  hemorrhage.  With  tlie  onset  of  the  hem- 
orrhage the  {Kitient  experiences  a  sense  of  warmth  and  of  oppression  at 
the  epigastrium,  followed  by  faintness,  nausea,  and  the  vomiting  of  a 
large  quantity  of  blood.  An  attack  of  syncope  often  causes,  at  least 
temporarily,  ce&sation  of  the  hemorrhage.  But  the  thrombus  which 
closes  the  eroded  vessel  may  easily  be  washed  away,  so  that  the  hemor- 
rhage often  recurs  and  continues  at  intervals  for  several  days,  thereby 
greatly  increasing  the  danger  to  the  patient.     Thus,  the  tendency  is  for 
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tlie  hemorrh;^  from  gastric  ulcer  to  api>ear  in  phases  or  periods  occiip 
iug  several  days. 

A  single  lieiuorrhage  is  rarely  so  profuse  as  to  cause  immediate  dcat 
More  frequeutly  tlie  patient  dies  after  successive  hemon-liages.  In  t 
majority  of  cases  the  hemorrhage  is  not  iainiediately  dangerous  to  lii 
but  is  followed  by  symptMnis  of  amemin,  more  or  less  profuuud  accordii 
to  the  strength  or  the  )>atient  and  the  amount  of  blooci  lost,  Prostratii 
and  pallor  tbllow  the  lai^er  iiemorrhagLf*.  Dizziness,  ringing  Jn  theeai 
and  dimness  of  vision  appear  when  the  jxitient  attempts  to  leave  t 
recumbent  picture.  Thirst  is  often  a  marked  symptom.  The  pulse 
feeble  and  more  frequent  than  normal,  Thei-e  is  often  a  modernte  elev 
tiou  of  temjwrature  (anemic  fever)  after  profuse  hemorrhage.  The  uri 
is  pale,  abundant,  and  sometimes  contjiins  albumen  (Quincke).  After 
few  days  auEemic  cardiac  murmurs  can  often  !«  Iieartl.  Under  favoral 
circumstauces  these  symptoms  of  auiemin  disappear  iu  the  course  of 
few  weeks. 

The  other  svmptoms  of  ulcer,  ]iarticulai'ly  the  pain,  are  sometim 
notably  relieved,  aud  may  even  disappear,  after  an  abundaut  heraorrhaj 
Tliey  usually,  however,  return  sooner  or  later.  After  a  ^-a^iable  interv 
one  attack  of  IiEematcmesis  is  likely  to  be  followed  by  others.  There 
much  diversity  iu  ditferent  cases  as  regards  the  fi-equency  of  these  attac! 
nod  the  eliaracter  of  tiie  symptoms  in  the  intervals.  In  a  few  caa 
rceovery  follows  a  singic  attack  of  gastric  hemorrhage;  in  other  cases  t 
hemorrhage  recurs  frojueutly  after  intervals  of  only  a  few  days,  weeli 
or  mouths  ;  in  still  other  cases  hemorrhage  recurs  ouly  after  long  inte 
vals,  perhaps  of  years,  although  other  sym]>tom3  of  ulcer  continu 
Sometimes  tlie  disappearance  of  symptoms  indicates  only  an  apparent  cui 
and  later  the  )>aticnt  di&s  suddenly  while  in  a]>]uirent  health  by  a  profn 
gastric  hemorrhage.  In  the  rare  cases  of  this  last  variety  Cruveilhi 
lias  found  sometimes  that  the  ulcer  has  cicatrized  except  just  over  tl 
eroded  blood-vessel. 

The  sources  of  the  hemorrhage  in  gastric  ulcer  will  be  described 
connection  with  the  morbid  anatomy. 

The  symptoms  of  gastric  indigestion  are  commonly,  although  not  co 
stantly,  present  in  gastric  ulcer.  They  may  constitute  ihc  sole  sympton 
in  which  case  the  diagnosis  of  the  lesion  is  imjtossible.  The  roc 
important  local  symptoms  of  gastric  dyspepsia  are  dimimttion,  less  fr 
ouently  perversion  or  increase,  of  the  apwtite;  incrcase<l  thirst;  duri] 
digestion,  aud  sometimes  independent  of^aigestion,  a  feeling  of  discomfo 
merely  or  of  painful  opjircssion,  or  even  of  sharp  pain,  in  the  epiga 
trium;  nausea;  vomiting  of  undigested  food,  of  mucus,  and  of  hi]' 
n^rgitation  of  thin  fluids;  often  acid,  sometimes  neiitml  or  alkalin 
flatulence,  with  belching  of  gas,  and  constii>afion.  In  many  cases  < 
gastric  ulcer  the  appetite  is  not  disturbed,  but  the  patient  refrains  fro 
eating  on  account  of  the  paiu  caused  by  taking  food.  Among  the  so-calli 
sympathetic  symptoms  of  dyspepsia  are  headache,  dizziness,  depress!* 
of  spirits,  oppression  in  the  chest,  and  irregularity  of  the  heart's  actio 
Dyspepsia  contributes  its  share  to  the  production  of  the  ausemia  and  ( 
the  loss  of  flesh  and  strength  which  are  present  in  some  dtgree  iu  mo 
cases  of  chronic  gastric  ulcer. 
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gastrium  is  elevated  in  gastric  ulcer,  but  the  observations  upon  this  poin 
are  as  yet  too  few  for  any  positive  conclusions,' 

Tlie  general  health  of  the  patient  remains  sometimes  surpri^ngly  good 
even  in  cases  of  gastric  ulcer  with  symptoms  sufficiently  marked  to  estab 
lisli  the  dic^osis.  But  in  most  cases  of  chronic  gastric  ulcer  the  genera 
nutrition  sooner  or  later  becomes  impaired,  This  cannot  well  be  other 
wise  when  dyspepsia,  vomiting,  paroxysms  of  severe  pain,  and  bemor 
rhage  are  present,  separately  or  m  combination,  for  any  great  length  ol 
time.  In  proportion  to  the  severity  and  tlie  contintinnce  of  these  sj'mp 
toms  the  patient  becomes  pale,  weak,  and  emaciated.  The  face,  thin 
anxious,  of  a  erayish-white  color,  and  marked  with  sharp  lines  of  suffer 
ing,  presents  the  appearance  which  the  older  writers  called  fiioies  abdom 
inalis,  to  which  even  so  recent  an  author  as  Brlnton  attaches  exa^eratet 
diagnostic  importance.  A  little  cachetic  dropsy  may  appear  about  th 
ankles.  While  it  is  tnie  that  the  general  nutrition  is  less  rapidly,  Ics 
continuously,  and,  as  a  rule,  less  deeply,  impaired  in  gastric  ulcer  than  ii 
gastric  cancer,  nevertheless  sometimes  a  cachexia  develoiis  in  the  forme 
which  is  not  to  be  distinguished  from  that  of  cancer.  Litteu  *  relates  ! 
case  of  gastric  ulcer  which  simulated  for  a  time  pernicious  ansemia.  Ii 
this  case  the  profound  anicmia  eouhl  not  be  explamed  by  vomiting,  hem 
orrhage,  or  other  symptoms  of  ulcer. 

Beyond  determining  the  existence  of  a  fixed  point  of  epigastric  tender 
ness,  physical  examination  of  the  n^ion  of  the  stomach  b  usually  only  ol 
n^ative  value  in  the  diagnosis  of  gastric  ulcer.  In  some  cases  of  nice 
of  the  stomach  epigastric  pulsatiou  is  very  marked,  and  sometimes  mos 
marked  during  gastralgic  attacks.  In  these  cases  there  may  be  dilatatioi 
of  the  aorta  from  paralysis  of  vaso-motor  nerves  analogous  to  the  dilata 
tion  of  the  carotid  and  temporal  arteries  in  certain  forms  of  migrain 
(Rosenbach).  When  the  diagnosis  lies  between  gastric  ulcer  and  gastri< 
cancer,  the  prcseuce  of  epigastric  tumor  is  justly  considered  to  weigl 
gainst  ulcer ;  but  it  is  important  to  know  that  tumor  may  be  associate* 
witJi  ulcer.  Thickening  of  the  tissues  around  old  ulcers  and  the  prescno 
of  adhesions  may  give  rise  to  a  tumor.  A  thickened  portion  of  omentun 
which  had  become  adherent  over  an  old  gastric  ulcer  produced  a  tumo 
which  led  to  a  mistake  in  the  diagnosis.'  Rosenbach*  calls  attention  t< 
the  occasional  production  of  false  tumors  by  spasm  of  the  muscular  coa 
of  the  stemach  around  a  gastric  ulcer.  These  tumors  disappear  spon 
taneousiy  or  yield  to  the  artificial  dis-tension  of  the  stomach  oy  Seidlit 
powders — a  procedure  which  one  would  not  venture  to  adopt  if  he  sus 
pected  gastric  ulcer.  Fenwick  thinks  that  in  some  cases  of  gastric  ulce: 
fixation  of  the  stomach  by  adhesions  can  be  made  out  by  physica 
e.xploration. 

The  gravest  symptom  which  can  occur  in  gastric  ulcer  is  tlie  perfoni 
tion  of  the  ulcer  into  the  general  peritoneal  cavity. 

•  According  to  Peter,  Iho  normnl  surTnce-temperotiire  of  the  epif^astriuin  is  from  95i' 
to  96°  P.  (3.5.3°  to  3o.d°  C),  while  in  ewilric  utcer  (lie  lempernliire  mav  eijiiol  or  erei 
exceed  by  one  or  two  deffrees  the  aiillnry  lcmj"er»liire.  It  is  said  to  reciMer  (lie  higho 
during  altacks  of  pain  and  of  voniitinc  and  after  lieinorrhages  |  Got  da  MSpili<ui,  June  2; 
uid  30,  1S83).    See  also  Beaurieux  ( Kurni  nur  la  Pseado-guirali/ie,  tie.,  Tbtte,  Purii,  1ST9) 

^Btrliner  tlin.  tVochaivhrifi,  Dec  6,  1880. 

■  A.  Beer,  Witntr  med.  WaclirrtKliri/l,  No.  26,  1857. 

'  DoUkU  mrd.  Wo^^itweArifl,  1882,  p.  22. 
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Only  rongh  estimates  can  be  made  of  the  frequency  of  tliis  Byniptom. 
?]iese  estimate?  vary  from  2  to  25  per  cent.  From  the  data  winch  I 
lave  collected  I  infer  that  perforation  into  the  general  peritoneal  cavity 
ccnrs  in  about  6i  per  cent,  of  all  cases  of  gastric  ulcer,' 

As  regards  sex,  perforation  occurs  two  to  three  times  oftcuer  in  the 
smale  than  in  the  male.  This  increased  liability  is  referable  mainly  to 
lie  preponderance  of  the  acute  perforating  ulcer  in  young  women.' 

lu  tJte  temale  the  liability  to  jierforation  of  gastric  ulcer  is  greatest 
etween  fourteen  and  thirty  years  of  age.  In  the  male  there  seems  to  be 
o  greater  liability  to  perforation  at  one  age  than  at  another,' 

As  will  be  esplaiiied  in  considering  tne  mori>id  anatomy,  ulcers  of 
be  anterior  wall  of  the  stomach  perforate  more  frequently  than  those  in 
ther  situations. 

As  rc^rds  the  symptoms  which  may  have  preceded  perforation  three 
roups  of  cases  can  bo  distinguished  : 

In  the  first  there  has  been  no  complaint  of  gastric  disturbance.  In 
lie  midst  of  apparent  health  perforation  may  occur  and  cause  death 
■ithin  a  few  hours.  This  ia  the  idcSre  foudroyante  of  French  writers, 
t  is  met  with  more  commonly  in  ehiorotic  young  women  than  in  any 
ther  class. 

In  the  second  group  of  cases,  which  are  more  frequent,  gastric  s)'mp- 
>ras  have  been  present  for  a  longer  or  shorter  time,  but  have  been  so 
mbigvous  that  the  diagnosis  of  gastric  ulcer  is  not  clear  until  perforation 
ceurs.  Then,  unfortunately,  the  diagnosis  is  of  little  more  than  retro- 
pective  interest. 

In  the  tiiird  group  of  cases  perforation  takes  place  in  the  course  of 
astric  ulcer,  the  existence  of  wliich  has  been  made  evident  by  character- 
itic  symptoms,  such  as  localized  pain  and  profuse  hemorrhage, 

■  Miqael  {Sehmidf»  Jahrb.j  Bd.  126,  p.  65,  1364}  reck<iiis  the  freqiiencT  at  perforation 
;  2  per  cent  BrinloD'H  estimale  nf  13}  per  cent.  U  Ihc  one  generally  accepted.  He 
lund  69  cases  of  perforation  in  257  Oficn  ulcers  collected  from  various  sources.  lie 
Mlbles  the  number  of  open  ulcers,  as  he  connidera  cicatri?^  ulcers  twice  as  fre<iuent  as 
le  open.  The  statiitia  of  some  of  the  authors  lo  whom  he  refers  ehould  not  be  nsed  in 
lis  computation,  cither  because  they  do  not  j;ive  accurately  llie  number  of  cases  of  per- 
iration,  or  because  they  include  under  perfomtion  all  ciaes  of  ulcer  which  have  pene- 
aled  all  of  the  coats  of  the  stomach,  vhereas  of  course  only  perforation  into  the  general 
iriumeal  cavity  should  be  here  included.  Valuable  and  laborious  as  are  Brinton's 
searches,  his  statistics  upon  this  point,  as  upon  many  others,  are  inaccurate. 

In  249  fatal  cases  of  open  ulcer  taken  from  the  statistics  of  Jaksch.  Ditlrich,  Willigk, 


uiT  (Prager  Virrlelialir,,  vtils.  :icv.  and  icix.),  Eppinger,  Starcko,  Chambers,  Moore. 
id  Lehert  (lot.  eit.),  I  find  50  coses  of  perforation  into  the  peritoneal  cavity.  This 
lakes  the  percentage  of  perforations  6^  if  the  open  idcers  be  multiplied  by  3,  the  num- 
>r  of  cicatrized  ulcers  beint;  taken  as  three  times  that  of  open  ulcers  (p.  482).  This 
Lethod  of  compui-ition,  which  is  adoi'ted  by  Brinlon,  is  defective  on  account  of  the  uncer- 
linly  Eui  to  tlie  proper  proportion  between  ciralriied  and  oiien  ulcers. 

Leberl  ohecrved  9  casea  of  perforation  with  fatal  peritonitis  in  his  253ctims  studied  clin- 
aJlj.  He  places  the  frequency  of  perforation  with  peritonitis  at  3  to  5  per  cent.,  which 
(rreirponds  to  Engel's  estimate  of  6^  percent.  (Pfoger  ViertdjahrKhnft,  1853,  il.). 

'  The  liability  to  jierforation  in  females  seems  to  be  not  only  absolutely,  but  also  rela- 
ve1y,  to  the  number  of  ulcers  greater  than  in  males,  although,  on  the  contrary,  BrintOD 
olds  that  the  excess  of  perforations  in  females  is  not  greater  than  that  of  ulcers.  Ber- 
io!d  found  perforation  in  3.]  per  cent,  of  the  cases  of  gastric  ulcer  in  males,  and  in  9.7 
er  cent,  of  the  esses  in  females  (rrp.  dl.,  p.  28). 

'  Of  139  cases  of  perforated  ulcer  in  lemales,  Brinton  found  that  four-fifths  occurred 
sfore  the  age  of  thirty-five.  He  calculates  llie  avemge  age  at  which  perforation  occurs 
I  the  female  as  twenty-seven,  and  in  the  male  an  furty-lwo.  He  thinks  that  the  average 
abililvto  |>erforation  in  both  sexes  decreases  as  life  Hdv:inces,  although  he  holds  that  tii« 
ability  to  ulcer  itself  constantly  increases  with  age. 
Vol.  II.— 33 
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Tbe  immediate  cause  of  perforation  of  gastric  ulcer  is  oft(;n  son 
aeeucy  which  produces  mcchaDical  tensiou  of  the  stomach,  such  i 
distension  of  the  organ  with  food  or  with  gas,  vomiting,  siniiuing  ; 
stool,  coughing,  snoeziiig,  pressure  on  tiie  epigastrium,  violent  exertio 
and  jolting  of  the  body. 

With  tlie  escape  of  the  solid,  the  fluid,  and  the  gaseous  contents  of  tl 
stomach  into  the  peritoneal  cavity  at  the  moment  of  perforation,  an  agi 
nizing  pain  is  felt,  beginning  in  the  epigastrium  and  extending  rapid! 
over  the  abdomen,  which  becomes  very  sensitive  to  pressure.  The  pa: 
soraetimes  radiates  to  the  siioulders.  Symptoms  of  collapse  often  appei 
immediately  or  they  may  develop  gradually.  The  pulse  becomes  smal 
rapid,  and  feeble.  The  face  is  pale,  anxious,  and  drawn  (fiicies  hip])' 
cratica).  The  surface  of  the  body,  particularly  of  the  extremities, 
cold  and  covered  witli  clammy  sweat.  The  internal  temperature  may  1 
subnormal,  normal,  or  elevated;  after  the  development  of  peritonitis 
is  usually,  but  not  always,  elevated.  Cousciousness  is  usually  retain* 
to  the  last,  although  the  patient  is  apathetic  Vomiting  is  soraetim 
absent — a  circumstance  which  may  be  of  value  in  diagnosis,  and  whit 
Traube  attributes  to  the  readiness  with  which  the  contents  of  the  stomac 
can  be  discharged  through  the  abnormal  o|iening  into  the  pcritone 
cavity.  There  is  usually  constipation.  The  respirations  become  mo: 
and  more  frequent  and  costal  in  type.  Thirst  is  often  urgent.  Su| 
pression  of  uriue  is  uot  an  uncommon  symptom,  although  there  may  I 
frequent  and  painful  attempts  at  micturition.  Albumen  and  casts  mE 
appear  temporarily  in  the  urine.  Retraction  of  one  testicle,  like  that  i 
renal  colic,  nas  been  observed  (Blomfield).  The  patient  usually  lies  on  li 
back  with  the  knees  drawn  up.  The  abdomen  is  often  at  first  hanl  ai 
retracted  from  spasmodic  contraction  of  the  abdominal  muscles,  but  lati 
it  usually  becomes  tymi)anitic,  sometimes  to  an  extreme  degree.  Tl 
])resence  of  tympanitic  resonance  replacing  hepatic  duluess  in  front 
usually  considered  the  most  imjmrtaut  physical  sign  of  gas  free  in  tl 
peritoneal  cavity,  but  this  sign  is  equivocal.  On  the  one  hand,  tl 
jireseuce  of  adhesions  over  the  anterior  surface  of  the  liver  may  prevei 
the  gas  from  getting  between  the  liver  and  the  diaphragm;'  anti  on  tl 
other  hand,  in  cases  of  metoorism  coils  of  intestine  may  make  their  wa 
between  the  liver  and  the  diaphi-agm,  or  tlie  liver  may  be  pushed  upwai 
and  backward,  so  that  its  anterior  surface  becomes  superior  and  tl 
hepatic  dulness  in  front  disappeai3.  Physical  examination  may  revc 
in  the  dependent  parts  of  the  peritoneal  cavity  an  accumulatiou  of  flui 
lartly  escaped  from  the  stomach  aud  partly  an  inflammatory  exudatt 
^or  humane  reasons  one  should  not  submit  the  patient  to  the  paiu  o 
movement  in  onler  to  elicit  a  guccussiou  sound  or  to  determine  change  i 
the  position  of  the  fluid  upon  changing  the  position  of  the  patient.*  Thci 
is  sometimes  relief  from  paiu  for  some  hours  before  death. 

'  Even  without  these  adhesions  liver  dulness  may  peraist  sfler  perforation  of  the  ston 
«ch,  OS  in  «  case  of  Notbnagel'B  in  which  for  tweniy-fouc  liours  after  a  Inrge  perforatk 
from  gnstric  ulcer  the  abdomen  was  retrnctcd  and  liepatlc  dulness  was  well  marked  (Gk 
mise,  Ulcim  VeatrieuU  mm  pcrilimilide  perfoniliva,  luuug.  Diss.,  Jena,  1879), 

'  In  a  cose  of  peritonitis  resultinc  from  pcrfiiratlon  of  a  latent  ulcer  of  the  duodenui 
Concito  found  in  the  acid  fluid  wiUidrawu  by  aspiration  from  the  peritoneal  cavity  Sa 
cilia  vcnlriculi  (Oi'om.  intemni.  deUt  Seieme  Med.,  1879,  No.  9). 

*  OiUer  iiyujptunui  which  have  been  thought  to  be  diagnostic  of  pnenmo- peritoneum  i 
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There  are  exceptional  easc3  of  perfc 
iportant  of  tlie  enumerated  symptom 
■aomen  on  pressure,  tympanites,  ant 
isent. 

Death  sometimes  occurs  from  etioct 
rforation.  More  frequently  life  is  p 
t  hours,  it  may  be  even  for  three  or 
uger.'  When  life  is  prolonged  more 
^ritonitis  is  usually  but  not  always  dc 
The  contents  of  the  stomach,  instead 
tritoneal  cavity,  may  be  confined  by  i 
:ritonitis  to  a  space  near  the  stomach 
ace  previously  sluit  off  from  the  gei 
I  this  way  drcumscribed  peritoneal  a 
'  the  stomach.  Diffuse  peritonitis  ma; 
'  the  inflammation  or  by  the  rupture  i 
'ritoneal  cavity.  The  cases  of  circum 
ration  of  gastric  ulcer,  with  escape 
though  more  protracted  than  those  h 
ce  is  at  once  involved,  generally  termi 
mptoms  are  often  very  obscure. 
The  most  interesting  of  these  peril 
hich  Leyden  has  given  the  name  of 
ilse  pneumothorax  of  Cossy),  the  diaj 
denized  by  G.  W.  Barlow  and  WJlks 
rciimscribed  by  adhesions,  just  bencal 
id  gaa  and  communicating  with  either 
e  encroachment  of  this  cavity  upon 
id  signs  of  pyo-pneumothorax  are 
Lve  diagnosed  during  life  this  affectioi 
istric  ulcer.  The  points  in  diagnosis 
B  the  presence  of  respiratory  murmur 
e  extension  of  tlie  respiratory  murmu 
story  of  preceding  gastric  ciisturbam 
isence  of  preceding  pulmonary  sympti 
'  dulness  with  changes  in  the  positj 
!ght  evidence  of  increased  intrapleura 


riloneum  the  retpirntory  miirniiir  cnn  he  hei 
■n,  while  In  meleorisni  it  inet  not  extend  beyi 
the  former  funphoricsounds  synchronous  with 
e  abdomen  (Lsrghi) ;  burlmrygmi  nre  henrd,  i 
ID  note  of  gas  fr«e  over  (he  liver  is  diftcrent  fr 
e  permssiou  note  is  of  t}ie  Bitmc  character  o\ 
;n  ;  the  epigastric  region  is  more  cln»lic  to  tJ: 
the  abdomen  it  more  uniform  llian  in  (tdi[ 
metimca  showing  peristaltic  movenieut,  cani 
Eteoriam  IHovitz). 

'  In  the  Dtm-iplice  Oitalngue  of  tht  HotTfii  y 
n,  p.  44S,  Boston,  ISTO,  is  described  n  cnee  of 
ilged  by  the  symptoms  and  the  post-mortem 
j-B  afler  perforation. 

'  Barlow  and  Willis,  Londim  MhI.  GntttU,  M« 
Heft  2i  CoMy,  Ardt.  gin.  dt  Mid.,  Nov.,  167! 
,  p.  103,  1881. 
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tbopix  as  a  whole,  and  of  the  intemostal  spaces),  displacement  of  th 
heart,  displacement  of  the  liver  downward,  and,  if  necessary,  the  detei 
mination  by  means  of  a  manometer  that  the  pressure  in  the  abscess  cavit; 
rises  during  inspiration  and  fiiUs  during  expiration,  the  reverse  being  tm 
in  genuine  pneumothorax.' 

Tlirough  the  medium  of  subphrenic  abscess,  or  directly  through  adhe 
sions  between  the  stomach  and  the  diaphragm,  gastric  ulcer  may  perforat 
into  one  of  the  pleural  cavities  (generally  the  left)  and  cause  empyema  o 
pneumo-pyothorax.  Adhesions  may  form  between  the  diaphragm  am 
the  pulmonary  pleura,  so  that  the  ulcer  perforates  directly  into  the  lung 
in  which  case  pulmonary  gangrene  or  pulmonary  abscess  is  usually  devel 
oped.  The  diagnosis  of  the  perforation  into  the  lung  has  been  made  b; 
recc^nizing  a  sour  odor  and  sour  reaction  of  the  expectoration,  and  b 
finding  in  the  sputum  particles  of  food  derived  from  the  stomach.  Sud 
den  death  from  suffocation  has  followed  perforation  of  the  stomach  int 
the  lung.* 

Perforation  of  gastric  ulcer  into  the  transverse  colon  has  been  foUowe 
by  the  vomiting  of  formed  feces  and  by  the  passage  of.  undigested  foo 
by  the  bowel  (Abererombte).  Enemata  may  be  vomited,  so  that,  as  sug 
gested  by  Murchison,  the  introduction  of  colored  enemata  may  aid  in  th 

Gaatro-cuta neons  flstulie  are  among  the  rare  results  of  peribratiou  o 
gastric  ulcer.  In  these  cases  food,  sometimes  only  in  liquid  form,  escape 
through  the  fistula. 

The  opening  of  gastric  ulcer  Into  the  pericardium  is  one  of  the  rai 
causes  of  pneumo-pericardlum. 

Other  varieties  of  perforation  which  are  of  pathological  rather  than  o 
clinical  interest  will  be  mentioned  under  the  morbid  anatomy  of  gastri 
ulcer. 

CouHSE. — Few  diseases  are  more  variable  in  their  course  and  duratio 
than  is  simple  gastric  ulcer.  It  is  customary  to  distinguish  between  acnt 
and  chronic  forms  of  gastric  ulcer,  but  this  is  a  distinction  which  cannc 
be  sharply  drawn.  Those  cases  are  called  acute  in  which,  with  absenc 
or  short  duration  of  antecedent  gastric  symptoms,  perforation  or  gas 
trorrhagia  suddenly  causes  death.  But  in  some  of  these  cases  the  thick 
ened  and  indurated  margins  of  the  ulcer  found  at  the  autopsy  show  ths 
tlie  disease  has  been  of  much  longer  duration  than  the  clinical  histor 
would  indicate.  Still,  there  is  reason  to  believe  that  within  the  cours 
of  a  few  days  ulcers  may  form  and  perforate  all  of  tlie  coats  of  th 
stomach. 

In  the  great  majority  of  cases  of  gastric  ulcer  the  tendeuCT  is  t 
assume  a  chronic  course,  so  that  the  often-used  term  chronic  gastnc  nice 
is  generally  applicable. 

'  Rchreiber  has  Bhown  that  Ihia  last  diacnostic  point,  which  waa  given  bv  IjejAva,  i 
not  without  exceptions,  for  the  pressure  in  the  peritoneal  cavit;  ma;  sink  during  inapin 
tioD  and  rise  dunnf;  expiration  Ins  in  the  pleural  cavity),  especial  I  j  when  the  diauhrsgr 
takes  little  or  no  part  in  respiralion  ("  Ueber  Pleural-  und  Peritonealdruck,"  JJtulidu 
Arch.  f.  kill.  Med.,  July  31,  1883). 

■  Tillmanoa  ((<k.  cil.)  hascollecled  12  cases  of  communication  between  the  slomacli  an' 
the  thoracic  cavity  from  perforation  of  gastric  ulcer ;  all  proved  fatal.  In  Sturges's  ess 
of  recovery  from  pneumothorax  suppoeed  to  be  produced  by  perforation  of  a  nstri 
ulcer  the  diagnoaia  of  the  cause  of  the  pneumothorax  was  vei;  doubtful  (fhe  Laiur 
Frt.  7,  1874). 
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The  great  diversity  of  the  symptoms  io  diSerent  cases  mokes  it  impca- 
bie  to  give  a  generally  appiicabJe  description  of  the  course  of  gastric 
leer.  It  is,  however,  useful  to  designate  the  maiu  clinical  forms  of  the 
isease.     Thus  we  may  distinguish — 

1.  Lateut  ulcers,  ^vith  entire  absence  of  symptoms,  and  revealed  as  open 
leers  or  as  cicatrices  at  the  autopsy. 

2.  Acute  perforating  ulcere.  With  or  without  a  period  of  brief  gasti'io 
isturbance  pcrforatiou  occurs  and  causes  speedy  death. 

3.  Acute  liemorrhagic  form  of  gastric  ulcer.  After  a  latent  or  a  brief 
jurae  of  the  ulcer  profuse  gastrorrhagia  occurs,  which  may  terminate 
itally  or  may  be  followed  by  the  symptoms  of  chronic  ulcer. 

4.  Gastralgic-dys peptic  form.  In  tJiis,  which  is  the  moat  commou 
)rm  of  gastric  ulcer  gastnilgia,  dyspejisia  and  vomiting  are  the  symp- 
)ms.  Sometimes  one  of  the  symptoms  predominates  greatly  over  the 
thers,  so  that  Lebert  distinguishes  sejxuTttely  a  gastralgic,  a  dyspeptic, 
ad  a  vomitive  variety.     G-.istralgia  is  the  most  frequent  symptom. 

5.  Clu-ouic  hemorrhagic  form,  Gastrorrhagia  is  a  marked  symptom, 
nd  occurs  usually  in  combination  with  the  symptoms  just  meutionetl. 

6.  Cachectic  form.  This  usually  corresponds  only  to  the  final  stage 
f  one  of  the  preceding  forms,  but  the  cachexia  may  develop  so  rapidly 
nd  become  so  marked  that  the  course  of  the  disease  closely  resembles 
lat  of  gastric  cancer. 

7.  Recurrent  form.  In  this  the  symptoms  of  gastric  ulcer  disappear, 
nd  then  follow  intervals,  often  of  considerable  duration,  in  which  there 
i  apparent  cure,  but  the  symptoms  return,  especially  after  some  indis- 
retion  in  the  mode  of  living.  This  intermittent  course  may  conthme  fur 
lany  years.  In  these  cases  it  is  probable  either  that  fresh  ulcers  form 
r  that  the  cicatrix  of  an  old  ulcer  becomes  ulcerated. 

8.  Stenotic  form.  By  the  formation  of  cicatricial  tissue  in  and  around 
je  ulcer  the  pyloric  orifice  Ix^omes  obstructed  and  the  symptoms  of 
ilatation  of  the  stomach  develop. 

DuRATXOS. — The  average  duration  of  gastric  ulcer  may  be  said  to  be 
rom  three  to  five  years,  hut  this  estimate  is  not  of  great  value,  on  account 
f  the  absence  of  any  regularity  in  the  course  aud  duration  of  the  disease, 
u  eases  of  very  protracted  duration,  such  as  forty  years  in  a  case  of 
labershon's  and  tliirty-five  in  one  of  Briutou's,  it  is  uncertain  whether 
le  symptoms  are  referable  to  the  pereistence  of  one  ulcer  or  to  the  for- 
lation  of  new  ulcers,  or  to  sequels  resulting  from  cicatrization. 

In  110  cases  (44  fiital)  analyzed  by  Lebert'  the  course  %vas  latent  until 
le  occurrence  of  perforation  or  of  profuse  hemorrhage  in  15  per  ceut., 
le  duration  was  less  than  one  year  in  18  per  cent,,  from  one  to  six  years 
1  46i  per  cent.,  from  six  to  twenty  years  iu  18  jier  cent.,  from  twenty 
1  thirty-five  years  in  2\  per  cent. 

Tebminatioss, — In  the  majority  of  cases  gastric  ulcer  terminates  in 
!covery.  The  recovery  is  often  complete.  Various  gastric  disturbances 
lay,  however,  follow  the  cicatrization  of  gastric  ulcer,  especially  if  the 
leer  was  lai^  and  of  long  duration.  These  sequential  disturbances  are 
lie  to  the  contraction  of  the  cicatrix,  to  adhesions  between  the  stomach 
id  surrounding  parts,  to  deformity  of  the  stomadi,  and  especially  to 
ilatation  of  the  stomach  by  cicatricial  stenosis  of  the  pylorus.  Hence, 
'  Op.  ciL,  p.  235, 
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;astnilgia,  dyspepsia,  and  vomiting  may  continue  after  the  nicer  h; 
lealed,  so  that  auatxtinical  cure  of  the  nicer  \a  not  alivays  recovery  io  tl 
tliDical  sense.  Reiupses  may  occur  after  recovery,  as  tliose  wlio  ha< 
)noe  iiad  gastric  nicer  are  more  prone  to  the  disease  than  ai-e  others.  Ni 
nfreqnently  the  patient  recoveni  so  &r  as  to  be  able  to  attend  to  the  acti' 
lutics  of  life,  but  to  avoid  renewed  attacltB  he  is  always  obliged  to  1 
rery  careful  as  regards  his  mode  of  living. 

How  often  gastric  ulcer  ends  in  death  it  is  impossible  to  say.  It 
lertain  that  Brinton  uoder-esti mates  the  number  of  recoveries  when  I 
»mputes  tliat  only  one-half  of  the  ulcers  cicatrize.  Lebert  reckons  tl 
nortality  from  gastric  ulcer  as  10  per  cent.,  which  appears  to  be  too  Io 
in  estimate.  Perhaps  15  per  cent,  would  be  a  qiore  correct  estimate  ( 
he  mortality. 

The  causes  of  death  are  perforation,  hemorrhage,  exhaustion,  and  con 
ilicating  diseases. 

About  6^  per  cent,  of  the  cases  of  gastric  ulcer  terminate  fatally  I 
)erforation  into  the  peritoneal  cavity.  Although  this  estimate  cau  1 
lonsidered  only  approximative,  there  is  little  doubt  but  that  the  mui 
ai^r  percentages  given  by  most  writers  are  excessive,  and  are  referab 
o  Uie  undue  frequency  with  which  cases  of  perforation  of  gastric  ulc 
lave  been  published.  Such  cases  naturally  make  a  strong  impresslc 
ipon  tlie  observer,  and  are  more  likely  to  be  published  than  tliuse  whii 
erminate  in  other  ways. 

Death  from  hemorrha^  occurs  probably  in  from  3  to  5  per  cent, ' 
he  cases  of  gastric  ulcer.'  In  many  more  cases  hemorrhage  is  an  ind 
<ect  cause  of  death  by  inducing  antemia.  Unlike  perforation,  fatal  hen 
irrhage  from  gastric  ulcer  is  more  common  in  males  thau  iu  females- 
nore  common  after  than  before  forty  years  of  age.  The  average  age 
fhich  fatal  hemorrhage  occurs  is  given  by  Brinton  as  forty-three  and 
lalf  years  both  for  males  and  females. 

In  a.  considerable  proportion  of  the  fatal  cases  exhaustion  b  the  cau 
if  death.  According  to  Lebert,  death  from  exhaustion  occurs  in  about 
)er  cent,  of  the  cases  of  gastric  ulcer.  The  causes  of  exhaustion  are  tl 
)ain,  hemorrhage,  dyspepsia,  and  vomiting  which  constitute  the  leadit 
ymptoras  of  the  disease. 

Finally,  death  may  be  due  to  some  of  the  complications  or  sequels  ( 
^tric  ulcer. 

CoMPr.iCATiONS. — Some  of  the  complications  of  gastric  ulcer  are  direc 
y  referable  to  the  ulcer,  others  are  only  remotely  related  to  it,  and  othe 
ire  merely  accidental. 

Pylephlebitis  is  among  the  most  important  of  the  complications  direct 
eferable  to  tlie  ulcer.  This  pylephlebitis  is  usually  of  the  infectioi 
rariety,  and  leads  to  abscesses  in  the  liver,  sometimes  to  abscesses  in  tl 
.pleen  and  other  organs. 

As  has  already  been  mentioned,  chronic  catarrhal  gastritis  stands  i 
ilose  relationship  to  ga.'^trio  ulcer.  Chronic  peritonitis  is  a  rare  compi 
ation  of  gastric  ulcer  (Moore,  Vierordt).  Chronic  interstitial  gastriti 
rith  contraction  of  the  stomach  and  thickening  of  its  walls,  was  assi 

'  In  270  fatal  coses  of  open  ulcer  from  llie  statisltca  of  Jaksch.  Bittrich.  Eppingl 
Itarcke,  Cliamber^_  Ilabewtion,  Moore,  and  Lebert,  I  find  27  deaths  by  hemorrhag 
Uckoning  three  cicatrjces  Io  one  ulcer,  ihis  would  give  a  percentage  of  3^. 
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dialed  with  ulcer  in  a  case  under  my  observation.  In  a  case  of  ulcer 
luder  the  care  of  Owen  Rees'  this  condition  of  the  stomach  was  associated 
jvith  chronic  deforming  peritonitis  (thickening,  induration,  and  contrac- 
iun  of  the  peritoneum)  and  ascites,  so  that  the  symptoms  during  life  and 
he  gross  appearances  after  death  resemble<l  cancerous  diseases  of  the  peri- 
oneum.  Simple  ulcer  and  cancer  may  occur  together  in  the  same  stom- 
ich,  or  cancer  may  develop  iu  au  ulcer  or  its  cicsitrix.  Gliisser  reports  a 
■ase  of  phlegmonous  gastritis  witli  gastric  ulcer.*  Extension  of  inflam- 
nation  to  the  pleura  without  perforation  of  the  diaphragm  sometimes 
)ccurs.  Fatty  degeneration  of  the  heart  may  be  the  result  of  profound 
iniemia  indnced  by  gastric  ulcer.*  Embolic  pneumonia  and  broncho- 
meumonia  are  occasional  complications.  A  moilerate  degree  of  cachectic 
Irmjsy  is  not  very  infrequent  in  the  late  stages  of  gastric  uloer. 

Other  complications,  such  as  pulmonary  tuberculosis,  valvular  dia- 
lase  of  the  heart,  general  afheronia  of  the  arteries,  cirrhosis  of  the  liver, 
lyphilis,  chronic  Briglit's  disease,  waxy  degenerations,  and  malaria,  have 
)eeu  considered  under  the  Etiology,  and  some  of  them  will  be  referred  to 
igain  in  connection  with  the  Pathology,  of  gastric  ulcer.  In  most  instances 
TJien  ulcer  is  associated  with  these  diseases  the  nicer  is  secondary. 

Sequels. — Tlie  most  im|)ortnnt  sequelre  of  gastric  ulcer  are  changes 
n  the  form  of  the  stomach  in  conseqnence  of  adhesions  and  in  consequence 
if  the  formation  and  contraction  of  cicatrices.  These  lesions  are  most 
«nveniently  described  under  the  Morbid  Anatomy.  The  symptoms  of 
he  most  impoilant  of  these  sequels — namely,  stenosis  of  the  pylonia 
vith  dilatation  of  the  stomach — will  be  described  in  another  article. 

Morbid  Anatomv. — As  rcgai-ds  number,  simple  ulcer  of  the  stomach 
s  usually  single,  but  occasionally  two  or  more  ulcers  are  present.  It  is 
lot  uncommon  to  meet  iu  the  same  stomach  open  ulcers  and  the  scars  of 
loaled  ulcers.  According  to  IJrinton,  multiple  ulcers  are  found  in  about 
)ne-f3fth  of  the  cases.  In  one  case  O'Rorke  found  six  ulcers  on  the  ante- 
■ior  wall  of  the  stomach,'  Bcrthold  mentions  a  case  in  which  thirty-four 
ilcere  were  fouud  in  the  same  stomach.* 

The  usual  position  of  simple  gastric  ulcer  is  the  posterior  wall  of  the 
\vloric  portion  of  the  stomach  ou  or  near  the  leaser  curvature.  Ulcers 
)f  the  anterior  wall  are  rare,  but  tbcy  carry  a  special  danger  from  tlieir 
bbility  to  perforate  without  protective  adhesions.  The  least  frequent 
«ats  of  ulcer  are  the  greater  curvature  and  the  fundus. 

The  fable  on  paire  504  gives  the  situation  of  793  ulcers  recorded  in 
lospital  statistics :  * 

'  Mtd.  Tima  and  Gat.,  April  24,  1869.        '  Berlin,  kiln.  Woehentehrifl,  1883,  No.  61. 

'  Shattuck,  Bo'tm  Mt^.  aiui  .Suig,  Joiim.,  June,  1880.  vol.  ciii. 

'  JVani.  of  the  Netc  York  Path.  Soc.,  vol.  i.  p.  241.  Wollmnnn  mentions  the  occurrence 
)r  over  eigbl  simple  ulcers  ia  the  same  stomach  (  Virchota  vnd  Hirteh't  Jahrab.,  ISG3,  Bd. 
i.  p.  126]. 

*  Op.  oil.,  p.  21.  It  1b  expressljr  staled  that  these  were  not  hemorrhagic  erooioni,  hut 
!eep  corrosive  ulcers. 

•  These  statistics  are  collected  from  Ihe  previoHslv-cited  wnrks  of  Kokitansky,  JakBch, 
IVranr,  Eppii>t:er.  Chambers,  Habemhon,  Slelner,  Wolimanu,  Berthold.  Starcke.  Lebert, 
ind  Moora.  They  represent  hf>&  cn»es.  8o  fnr  as  noted,  most  of  the  ulcers  on  the  poale- 
ior  wall  were  nearer  to  the  leaser  curvnCiire  than  lDth«  greater;  thfwe  on  the  lesser  curv- 
itnre  extended  more  frequently  to  the  posterior  than  to  the  nnterior  wall.  Although  not 
ipparent  from  llie  table,  most  of  the  ulcers  of  Ilie  lestter  curratiire  and  of  the  posterior 
rail  were  in  the  pyloric  region.  So  far  ns  possible,  cicatrices  were  excluded.  Pylorus 
utd  cardia  in  the  table  indicate  on  or  netir  those  parts. 
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Lesser  curvBlure 288  {36.3  per  cbdL) 

Punerior  wall 235  (29.6  "  1 

Pylorus 95(12  "  ) 

Anterior  wall 69  (  8.7  "  ) 

Cardla 50  (  6  3  "  ) 

Fundus 29  {  3.7  "  ) 

Orealer  curvftluro 27  (  3.4       "  ) 

From  this  table  it  is  apparent  that  ulcers  occu])y  tbe  lesser  curvature,  tin 
posterior  wall,  and  tlie  pyloric  region  three  and  a  half  times  more  fre 
quently  than  they  do  the  remaining  larger  sugmeiit  of  the  stomach. 

Oceasioually  two  ulcers  are  sealed  directly  opposite  to  each  other,  thi 
one  on  the  anterior,  the  other  on  t}ic  iK>steriur,  wall  of  the  stomach.  Thi 
most  plausible  explanation  of  this  is  that  the  ulcers  are  caused  by  a  simnl 
taneous  affection  of  corresponding  brandies  which  are  given  off'  symmet 
rically  from  the  same  arterial  trunk  as  it  runs  along  one  of  the  curvature 
of  the  stomach  (Virchow).' 

The  ordinary  size  of  the  ulcer  varies  from  a  half  inch  to  two  inches  ii 
diameter.  The  ulcer  may  be  very  minute,  as  in  two  cases  reported  b; 
Murchison,  in  each  of  which  a  pore-like  hole  was  found  leading  into  i 
perforated  artery  from  wliich  fatal  hemorrhage  had  occurred.'  On  thi 
other  hand,  the  nicer  may  attain  an  enormous  size,  extending  sometime 
from  the  cardiac  to  the  pyloric  orifice  aud  measuring  five  or  sis  inches  ii 
diameter.' 

The  ulcer  is  usually  round  or  oval  in  shape.  The  outline  of  the  ulce 
may  become  irregular  by  unequal  extension  in  the  periphery,  or  by  thi 
coalescence  of  two  or  more  ulcers,  or  by  partial  cicatrization.  Simpl' 
ulcers,  esi>ecially  when  seated  near  the  lesser  curvature,  have  a  tendency 
to  extend  transversely  to  the  long  axis  of  the  stomach,  thus  following  th 
course  of  the  blood-vessels.  By  this  mode  of  extension,  or  more  fre 
quently  by  the  coalescence  of  several  ulcers,  are  formed  girdle  ulcers 
which  more  or  less  completely  surround  the  circumferenoe  of  the  stom 
ach,  oftencr  in  tiie  pyloric  region  than  elsewhere. 

As  the  ulcer  extends  iu  deitth  it  often  d&stroys  each  successive  laye 
of  tlie  stomach  in  less  extent  than  the  preceding  one,  so  that  the  form  ol 
the  ulcer  is  conical  or  funiicl-3li:i])ed,  with  a  ternice-like  appearance  in  it 
sloping  edges.  The  a]>ex  of  the  truncated  cone,  which  is  directed  towan 
the  peritoneum,  is  oilen  not  directly  op]>osite  to  the  centre  of  the  base  o 
superior  surface  which  occupies  the  mucous  membrane,  so  that  one  sid 
of  the  cone  may  be  vertical  and  the  other  sloping.  In  the  half  of  tli 
stomach  nearer  the  lesser  curvature  the  cone  sloi>es  upwai-d,  and  iu  th 
lower  half  of  the  stomach  it  slopes  dowoward.  Tlio  usual  explanatioi 
of  its  conical  sliajjc  is  that  the  ulcer  exactly  corresponds  to  the  territor 
supplied  by  an  artery  with  its  hrauches.  Virchow  finds  an  explanatioi 
for  the  oblique  direction  of  the  funnel  in  the  arrangement  of  the  arterie 
of  the  stomach.  These,  coming  from  difi*erent  sources,  run  along  tin 
curvatures  of  the  stomach,  and  there  give  off  symmetrically  bmnche 
which  run  obliquely  toward  the  mucous  membrane,  so  tliat  one  of  thesi 

'A.  Beer,  "Aua  detn  pBi)i.  Anatom.  Curse  et.  Prof.  R.  Virchow,  etc,"  IFi'ctur  neu 
WoehertMhr.,  Nos.  26,  27,  1H&7. 

'  Murcliiuon,  'I'rant.  a/  the  Path.  Soe.,  vol.  ixi.  p.  162,  London,  1870. 

*  In  one  of  Cm  veil  bier's  cases  tlie  ulcer  was  6}  inches  lonn;  and  3^  inches  wide.  L>i 
deacribee  an  ulcer  mesnuring  6  inches  b;  3  inchte  (Dublin  Hotp.  Gai^  ii.  p.  61). 
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raiiulies  witli  its  distributive  twigs  (arterial  tree)  would  supply  a  part 
iflped  like  au  oblique  funnel.  Oue  of  the  cliief  Etipports  of  the  theory 
liich  refers  the  origin  of  Biniple  gastric  ulcer  to  an  arrest  of  the  circula- 
3D  is  this  correspondeuce  in  shape  uf  the  ulcer  to  the  area  of  distribution 
'  the  brunches  of  the  artcrie.?  supplying  tiie  stomach. 

All  ulcers  do  not  present  the  conical  form  and  terraced  edges  wliich 
ive  been  described.  These  ap{>earaDces  are  liir  from  constant  in  fresli 
ccrs,  and  they  are  usually  absent  in  those  of  long  duration. 

The  most  characteristic  anatomical  feature  of  simple  ulcer  of  the  stora- 
;h  is  the  appearance  of  the  edges  and  of  the  floor  of  the  ulcer.  The 
Iges  of  recently-formed  ulcers  {acute  ulcers)  are  clean-cut,  smooth,  and 
»t  swollen.  To  use  Kokitausky's  well-known  comparisou,  the  hole  in 
le  mucous  coat  looks  as  if  it  had  been  punched  out  by  au  instrument. 
he  floor  of  the  ulcer  may  be  smooth  and  firm  or  soft  and  pulpy.  The 
x)r  and  edges  of  fresh  ulcers  are  often  infiltrated  with  blood,  but  they 
ay  be  of  a  pale-grayish  color.     Usually  no  granulations  and  no  pus  are 

be  seen  ou  the  surface  of  the  ulcer.'  In  ulcers  of  longer  duration  the 
argins  become  thickened,  iudurated,  and  abrupt;  the  floor  acquires  a 
;nse  fibrous  structure. 

The  floor  of  the  ulcer  may  be  the  submucous,  tJie  muscular,  or  the 
rous  coat,  or,  if  the  whole  thickness  of  the  stomach  be  perforated,  it 
ay  be  some  adjacent  oi^n  to  which  the  stomach  has  become  adherent, 
is  organ  being  usually  the  pancreas  or  the  left  lobe  of  the  liver  or 
iigh boring  lymphatic  glands. 

The  microscopic  examination  of  recently- formed  ulcers  shows  that  the 
5sue  immediately  surrounding  the  ulcer  is  composed  of  granular  mate- 
al,  disintf^rated  red  blood-corpuscles,  pale  and  swollen  fragments  of 
mnective-tissuc  fibres,  and  cells  unaffected  by  nuclear-stainiug  dyes, 
he  red  blood-corpuscles  are  sometimes  broken  into  fmgments  of  various 
sea  in  alwut  the  same  way  as  by  the  action  of  heat.  The  gastric  tubules 
■e  separated  from  each  other  and  compressed  by  infiltrated  blood,  and 
lotaiu  cells  which  do  not  stain.  Arouud  this  mat^io  of  molecular  dis< 
tcgration,  which  has  evidently  been  produced  by  the  action  of  the  gas- 
ic  juice,  there  is  often,  although  not  constantly,  a  zone  of  infiltration 
ith  small  round  cells,  probably  emigrated  white  blood -corpuscles. 
hese  cells  are  most  abuuciant  near  the  muscularis  mucosce  and  in  the 
ibmucosa.  Estravasated  red  blood-corpuscles  extend  a  variable  distance 
ouud  the  ulcer,  farthest  as  a  rule  in  the  submucous  coat.  Many  of  the 
ood-vcssels  iu  the  imme<liate  neighborhood  of  the  ulcer  appear  normal ; 
iiers,  jjarticularly  the  arterioles  and  the  capillaries,  may  be  filled  with 
valine  thrombi.  CIum]>s  of  hyaline  material  may  also  be  seen  in  the 
eshes  of  the  tissue  around  the  ulcer.  Fine  tatty  granules  may  be  seen 
I  the  tissue  near  the  ulcer.  The  interstices  of  the  loose  submucous  tis- 
le  and  the  lymphatic  vessels  are  often  filled  with  fibriilated  fibrin  and 
attered  blood-corpuscles  fur  a  considerable  distance  around  the  ulcer. 

In  the  nmi^ins  of  old  gastric  ulcers  there  is  also  a  zone  of  molecular 
^ronis.     Tlie  induration  and  tlie  thickening  of  the  edges  of  these  ulcers 

'  In  ntre  innUini'es  graniilalioni  mav  be  present,  as  in  r  case  of  W.  MQIIer'B,  in  vrbicli 
eir  nreeence  rundereii  difficult  the  diagnosis  of  Biiii]ile  ulcer  from  carcinoma  iJetuo'tehe 
•iiKkri/i,  v.,  1870).  The  mieroRcope  ma;  also  be  required  to  distinguinh  the  irregularlj 
ickeoed  margins  of  old  ulcers  Irom  gcirrhous  caDoer. 
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are  caused  by  a  new  growth  of  Rbrillatcd  connective  tissue,  which  blent 
together  all  of  the  coats  invaded  by  the  ulcer.  This  oew  tissue  is  usuall 
rich  in  lymphoid  oells,  which  are  often  most  abundant  in  the  lymphat 
channels.  In  tlie  fibrous  edges  and  base  of  old  ulcen  are  arteries  whit 
are  the  seat  of  an  obliterating  endarteritis,  and  which  may  be  complete! 
obliterated  by  this  process.  An  interstitial  neuritis  may  affect  the  nen'' 
trunks  involved  in  the  fibrous  growth.  Blood-pigmeDt  may  be  presei 
as  an  evidence  of  an  old  hemorrhagic  infiltration. 

Cicatrization  is  accomplished  by  the  development  of  fibrous  tissue  i 
the  floor  and  borders  of  the  ulcer.  By  the  contraction  of  this  new-fomii 
tissue  the  edges  of  the  mucous  membrane  are  united  to  the  floor  of  tl 
ulcer,  and  may  be  drawn  together  so  as  to  close  completely  the  defect  i 
the  mucous  membraue.  The  result  is  a  white  stellate  cicatrix,  which 
usually  somewhat  depressed  and  surroimded  by  puckered  mucous  men 
brane.  It  is  probable  that  small,  superficial  ulcers  may  be  closed  so  th 
the  scar  cannot  be  detected.  The  mucous  membrane  which  has  been  draw 
over  the  cicatrix  is  intimately  blended  with  the  fibrous  substratum,  and 
usually  itself  invaded  by  fibrous  tissue  which  compresses  and  di.ttorta  tl 
gastric  tubules.  Hauser*  has  shown  that  the  tubular  glands  grow  don 
into  the  cicatricial  tissue,  where  they  mav  branch  in  all  directions.  The 
new-formed  titbules  are  lined  by  clear  cj'Iindrical  or  cutical  epithelial  cell 
and  may  undergo  cystic  dilatation.  Very  irregular  cicatrices  may  resu 
from  the  healing  of  large  and  irregular  ulcers.  When  the  ulcer  is  larj 
and  deep  and  the  stomach  is  adherent  to  surrounding  parts,  the  edges  c 
the  mucous  membrane  making  the  border  of  the  ulcer  cannot  be  unite 
by  the  contraction  of  the  fibrous  tissue  in  the  floor  of  the  ulcer.  Tl 
cicatrix  of  such  ulcers  consists  of  fibrous  tissue  uncovered  by  mucoi 
membrane.  The  closure  of  the  ulcer  is  incomplete.  Such  cicatrices  ai 
liable  to  be  the  seat  of  renewed  ulceration. 

The  formation  and  contraction  of  the  cicatrix  may  cause  various  defom 
ities  of  tlie  stomacli.  The  character  of  these  deformities  depends  upon  tl 
situation,  the  size,  and  the  depth  of  the  ulcer  which  is  cicatrized,  Amon 
the  most  imjKirtaut  of  these  distortions  are  stenosis  of  the  pyloric  orific 
followed  by  dilatation  of  the  stomacli,  more  rarely  stenosis  of  the  cardii 
orifice,  with  contraction  of  the  stomach,  approximation  of  the  cardiac  an 
of  the  pyloric  orifices  by  the  hcaiing  of  ulcers  on  the  lesser  curvatnr 
and  an  hour-glass  form  of  the  stomach,  produced  by  the  cicatrizatio 
of  girdle  ulcers  or  of  a  series  of  ulcers  extending  around  the  stomacl 
Tliese  abnormalities  in  form  of  the  stomach,  particularly  the  constrictio 
of  the  orifices,  may  be  attended  by  more  serious  symptoms  thau  tl 
original  ulcer. 

As  the  ulcer  extends  in  depth  a  circumscribed  peritonitis,  resulting  i 
the  formation  of  adhesions  l>etween  the  stomach  and  surrounding  part 
is  usually  excited  before  the  serous  coat  is  perforated,  so  that  the  grave 
of  all  possible  accidents  in  the  course  of  gastric  ulcer — namely,  pcrforatio 


'  The  hiBtological  chongei  here  described  are  based  upon  Ihe  examination  of  t 
speciiaeiu  boLli  of  recent  and  of  old  gastric  ulcen  which  Lave  come  under  my 

'  Iku  fhroniidie  MagengaiAwar,  eit.,  Leipzig,  1S83.    In  the  rare  instances  of  carci 
developing  in  the  boritere  or  in  the  cicatrix  of  gastric  ulcer,  ItBiiser  believes  that  the  a 
oerutia  growth  starls  from  these  glandular  growihH,  which  in  general  have  only  the  tigni 
icaace  of  Friedlaoder'B  ■tj'pical  proliferation  of  epithelial  cells. 
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inui  the  peritoDeal  sao^ia  permanently  or  temporarily  averted.  It  lias 
beeD  estimated  that  adhesions  form  in  about  two-fifths  of  all  eases  of  gas- 
tric ulcer  (Jaksch).  On  account  of  the  usual  position  of  the  ulcer  on  the 
lesser  curvature  or  on  the  posterior  wall  of  the  stomach,  tJie  adhesions 
ire  most  frequently  with  the  pancreas  (in  about  one-half  of  all  cases  of 
adhesion) ;  next  in  frequency  with  the  left  Iol)e  of  the  liver ;  rarely  with 
other  parts,  such  as  the  lymphatic  glands,  the  diaphragm,  the  spleen,  the 
kidjiey,  the  suprarenal  capsule,  the  omentum,  the  colon,  and  other  parts 
of  the  intestine,  the  gall-bladder,  the  sternum,  and  the  anterior  abdominal 
wall.  Adhesions  cannot  readily  form  between  the  anterior  surface  of 
the  stomach  and  the  anterior  abdominal  wall,  on  account  of  the  constant 
movement  of  these  parts,  so  that  ulcers  of  the  anterior  gastric  wall  are 
those  most  liable  to  perforate  into  the  ]>eritoneal  cavity. 

It  is  difficult  to  include  in  any  description  all  of  the  various  and  com- 
plicated lesions  whicli  may  result  from  perforation  by  gastric  ulcer  of  all 
of  tlie  coats  of  tlie  stomach.  The  consequences  of'^  perforation  may  be 
mnvenicntly  classified  as  follows : 

1.  Some  solid  orcan,  usually  the  pancreas,  the  liver,  or  the  lymphatic 
glands,  may  close  the  hole  in  the  stomach. 

2.  An  intra-peritoneal  sac  shut  in  by  adtiesions  may  communicate 
through  the  ulcer  with  the  cavity  of  the  storaacli. 

3.  A  fistulous  coinnmni cation  may  form  cither  between  the  stomach 
ind  the  exterior  (external  gastric  fistula)  or  between  the  stomach  and 
jorae  hollow  viscus  (iutemal  gastric  fistula). 

4.  Tlie  ulcer  may  ]>erforato  into  the  general  peritoneal  cavity. 

These  lesions  may  be  variously  combined  with  each  other.  It  is  to  be 
noted  that  in  the  first  three  varieties  ])rotective  adhesions  are  present,  and 
that  in  the  last  these  adhesions  are  cither  absent  or  ruptured,. 

When  tlie  pancreas,  the  liver,  or  the  spleeu  form  the  floor  of  the  ulcer, 
they  may  be  protected  from  extension  of  the  ulcerative  process  by  a  new 
jrowth  of  fibrous  tissue  extending  from  the  floor  of  the  ulcer  a  variable 
lepth  into  these  oi^ns.  Sometimes,  hoivever,  the  ulcerative  process, 
lided  doubtless  by  the  corroding  action  of  the  gastric  juice,  eats  out  lar^ 
^cavatious  in  these  organs.  These  excavations  communicate  with  the 
oivity  of  the  stomach,  and  are  usually  filled  with  ichorous  pas.  The 
pancreas,  unlike  the  spleen  and  tlie  liver,  j>os6esscs  comparative  immunity 
igainst  this  invasion  by  the  ulcerative  process. 

The  situation,  the  form,  and  the  extent  of  circumscribed  peritoneal 
ibscossea  resulting  from  jierforation  of  gastric  ulcer  depend  iiiwu  the 
parts  with  which  the  stomach  has  contractwl  adhesions.  Should  an  ulcer 
ji)  the  posterior  wall  of  the  stomach  perforate  before  the  formation  of 
idhesions,  the  perforation  would  of  course  be  directly  into  the  lesser  peri- 
xmeal  cavity.  An  interesting  c.\ample  of  this  rare  occurrence  has  been 
x)mniunlcated  by  Cliiuri.'  In  this  case,  the  foramen  of  Winslow  being 
::losed  by  aditesions,  the  lesser  iieritoneal  cavity  which  communicated 
ivith  a  gastric  ulcer  was  filled  with  ichorous  pus,  and  In  this  floate<l  the 

^increas,  which  had  necrosed  in  mass  and  had  se]>aratcd  as  a  se()nestrum. 
hat  form  of  intra-perltoneal  abscess  known  as  subphrenic  pneunio-pyo- 
ihorax  has  been  already  described  under  Symptomatology.     Peritoneal 
]l)scesscs  communicating  with  the  stomach  may  open  into  various  places, 
'  WUner  nud.  Wocheiuchr.,  1878,  Ko.  13. 
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as  iDto  the  general  peritooeal  cavity,  into  tlie  pleural  cavity,  Iiito  tJi 
retro-peri ton^  tissue,  through  the  ebdomiual  or  thoracic  waJls,  etc 

Gastro-cutaueous  fistulie  are  a  rare  result  of  the  perforation  of  gastri 
ulcer.'  The  external  opening  is  most  frequently  in  the  umbilical  region 
but  it  may  be  in  the  epigastric  or  in  the  leil  liypoclioudritic  region  o 
between  the  ribs.  Fistulous  communicatidus  resulting  from  the  per 
foration  of  gastric  ulcer  have  bceu  farmed  bet\veen  the  stomach  and  on 
or  more  of  tlie  following  hollow  viscera  or  cavities :  the  colon,  the  due 
denum  and  other  parts  of  the  small  intestine,  the  gall-bladder,  tlie  com 
mou  bile-duct,  the  pancreatic  duct,  tlie  pleura,  tlie  lung,  the  left  bronchus 
the  pericardium,  and  tlie  left  ventricle.  Gastro-colic  fistula:,  iu  cuntni^ 
to  gastro-cutaneous  fistulse,  are  more  frequently  produced  by  cancer  thai 
by  ulcer  of  the  stomach.*  In  rare  instances  the  j>eritoneum  over  nicer 
of  the  lesser  curvature  has  contracted  adhesions  with  the  ])yloric  iwrtioi 
of  tlie  stomach  or  with  the  first  part  of  the  duodenum.  To  accomplisi 
this  it  is  necessary  that  a  sharp  bend  in  the  lesser  curvature  shouhl  tak' 
place.  By  extension  of  the  ulcerative  process  abuormal  commuuicatioi 
IS  established  between  the  left  and  the  right  lialf  of  the  stomach  o 
between  the  stomach  and  the  duodenum.  In  either  case  the  right  hall 
of  the  stomach  is  oflen  converted  into  a  large  blind  diverticulum,  th 
digested  food  passing  through  the  abnormal  opening.*  Gastru-duodena 
fistulee  are  more  frequently  with  the  third  than  with  the  first  part  of  thi 
duodenum.  In  one  of  Starcke's  cases  the  stomach  communicated  witl 
the  colon  and  through  tlie  medium  of  a  subphrenic  abscess  with  the  lef 

Four  cases  of  perforation  of  gastric  ulcer  into  the  pericardium,*  witl 
the  production  of  pueumo-|>ericarclium,  have  been  reported,  and  two  case 
of  perforation  into  the  left  ventricle.*  Miiller  found  lumbricoid  worm; 
in  a  pleural  cavity  which  had  been  perforated  by  gastric  ulcer.'  Dia 
phrnginatic  hernia  may  result  from  perforutiou  of  the  pleural  cavity  bj 
gastric  ulcer.*     In  one  instance  tlie  greater  part  of  the  small  intestine: 

'  Of  the  2->  casea  of  gastro.cutaneoua  futtula  collected  by  Murchison,  IS  were  liie  restil 
of  disense.  Iu  12  of  tliese  cases  llie  pmbnble  cause  was  8iin|)le  gastric  ulcer  ( MetL-Chit 
T'-an*.,  vol,  zli,  p.  11,  London,  1858).  Middnldnrpf  huvb  ibat  nmong  the  internal  caunei 
of  the  47  cases  of  exlemal  gastric  fistula  which  lie  tiUi^ilated,  simple  ulcer  of  tlie  stoniact 
played  an  important  rdle  {Witatr  med.  Wochenfe.hr..  18G0). 

'  Of  33  cases  of  gaslro.colic  fistula  collected  by  Murchison,  21  were  from  gastric  cancel 
and  9  or  10  probably  from  simple  ulc«r.  On  Ibe  oilier  band,  ^aslnvcutaneous  fislulse  an 
twice  as  frequently  the  result  of  simple  ulcer  as  of  cancer  [Edinb.  Mtd.  Joum.,  vol.  iii 
18.--7). 

'  ThierTeldcr  has  made  the  best  stud?  of  (lie  complicated  relations  existing  In  thesi 
cases  {Drubieht^  A<-eh.  /.  Uin.  M'd.,  Bd.  iv.  p.  3a,  186^). 

*  Deaincke  Xlinit,  1870,  No.  39.  Habersbon  also  reports  a  case  in  which  a  aubplirenii 
alncew  communicvted  with  the  lung,  the  stomocb,  and  the  colon,  but  he  believes  ibai  tlit 
ulceration  was  primary  in  the  colon  (Ou^*  Hotp.  Rrp.,  Ser.  3,  vol.  i,  p.  109|. 

*  Hailin,  Schmidfi  Jahib.,  cxii.  S,  37 ;  Siiiii^ger,  Praga-  meii.  K^neheiuthr..  1866 ;  Gutfc 
mann,  Btrl.  Idia.  W/xhtmehr.,  1880,  Ko.  23.  Murchiaon  mentions  a  specimen  in  the 
museum  of  King's  Collc^,  London,  of  a  simple  gastric  ulcer  opening  into  the  perlcar- 
diuin  (Edinb.  Med.  Jou^-n.,  vol.  hi.  p.  6).  fn  a  case  reported  by  Graves  a  liver  absceat 
bunt  into  (he  atomach  and  into  the  pericardium  I  Oi'n.  J.tel.,  ii.  p.  237,  Dnblin,  1848). 

*OBer,  IfieiMT  mtd.  BidUer,  1380,  Ko.  52;  Brenner,  WUner  mtd.  WocAemekr.,  1S31, 
No.  47. 

'  Hiiller,  MeniorabUUn,  xvii.,  Oct.,  1872. 

'  Keedon,  Wiener  med.  Pretit,  18<i9,  No.  42.  In  a  case  of  Gunsburg's  the  hole  in  the 
diaphragm  was  as  large  as  the  hand,  and  the  lell  pleural  cavitv  contained  tlie  upper  half 
of  the  atomacU  and  the  spleen  (Arch.  /.  phyi.  Bcilt.,  zi.  3, 1832). 
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In  two  cases  of  sudden  death  from  gastric  ulcer  Jurgeuseu  found  ga 
ID  the  veins  and  arteries  of  various  parts  of  the  body.  He  believes  tha 
this  gas,  which  certainly  was  not  the  result  of  putrefaction  after  dealt 
was  derived  from  the  stomach,  aud  that  it  entered  during  life  the  circu 
lation  through  vessels  ex|>OKC4l  in  the  borders  of  the  uiter,  thus  causin 
death.  In  oue  of  the  cases  a  profuse  liemorrhage  preceded  death,  and  i 
the  otiier  the  ulcsr  had  i>erforated  into  the  iH}ritoEeal  cavity.' 

The  source  of  heniorrliage  from  gastric  ulcer  is  from  blood-vessel 
either  in  the  stomach  itself  or  in  the  neighborhood  of  the  stomacl 
Hemorrhages  slight  or  of  moderate  severity  occur  from  the  caplllarit 
and  small  arteries  and  veins  in  the  mucous  and  submucous  coats.  Somt 
times  profuse  aud  even  tiital  hemorrhage  conies  from  arteries  or  frot 
vems  in  the  submucous  coat,  especially  wJien  these  vessels  are  dilate< 
Quickly-fatal  hemorrhages  tahe  place  from  the  lai^  vessels  between  tli 
muscular  and  the  serous  coats,  jiarticularly  fi-oni  the  maiu  trunks  on  th 
curvatures.  After  the  formation  of  adhesions,  followed  by  the  perfom 
tion  of  all  of  the  coats  of  the  stomach,  profuse  bleeding  may  prooee 
from  the  erasion  of  large  vessels  near  the  stomacli,  such  as  the  splenii 
the  hepatic,  the  jiancreatico-duodcnal  arteries,  the  portal  and  the  spleni 
veins,  and  tlie  mesenteric  vessels.  Bleeding  may  also  occur  from  vessel 
iu  the  parencliyma  of  organs  invaded  by  the  ulcer.  The  most  coninio 
source  of  fatal  hemorrhage  is  from  the  splenic  artery,  which  from  il 
position  is  peculiarly  exposed  to  invasion  by  ulcers  of  the  posterior  wa 
of  the  stomach.  The  hemorrhage  is  usually  arterial  in  origin.  It  ma 
come  from  miliary  aueurisms  of  the  gastric  arteries  or  from  varicose  veiL 
in  the  wall  of  the  stomach.  As  Cruveilhicr  has  pointed  out,  an  ulcc 
may  cicatrize  except  over  one  sj)ot  corres])onding  to  an  artery  from  whic 
fatal  hemorrhage  may  occur.  Ulcers  which  give  rise  to  lai-ge  hemoi 
rhages  are  usually  chronic  in  their  course.  Those  seated  on  the  middl 
of  the  anterior  wall,  although  peculiarly  liable  to  i>erforate,  are  com 
panitively  exempt  from  hemorrhage  on  account  of  the  small  size  of  tb 
blood- vessels  there. 

Changes  in  the  blood-vessels  of  Ihe  stomach  have  I>een  seen  in  a  coc 
siderable  uumlKT  of  cases  of  gastric  ulcer.  Instances  have  been  recorde 
of  the  association  with  gastric  ulcer  of  most  of  the  diseases  to  whic 
blood-vessels  are  subject.  An  example  in  all  respects  convincing  o 
embolism  of  the  artery  supplying  the  ulcerated  region  of  the  stomac 
has  not  l>een  published.  I'roUibly  the  best  case  belonging  here  is  oue  o 
perforating  ulcer  of  the  stomach  with  hemorrhagic  iiifillration  in  its  wall 

Presented  by  Janeway  to  the  New  York  Patholt^ical  Society  in  1871 
u  this  case  there  was  in  the  gastro-epiploic  artery  an  ante-mortem  fibriti 
ous  plug  which  was  continued  into  the  nutrient  artery  of  the  ulcci-ate 
piece  of  the  stomach.  No  source  for  an  embolus  could  be  found,  I 
one  case  Merkcl  Ibund  an  embolus  in  a  small  artery  leading  to  an  nice 
JQivensen,  Dtiitvken  Arclt.f.  Uin.  Med.,  Bd.  31,  p.  441,  1382.  Doiibtriil  oms  are  repoH« 
by  Lef^vre,  W.  Mayer,  iiiiif  Biirggraeve.  The  I'uHesC  considenitioQ  or  the  suliject  is  lo  t 
found  in  Ihe  itiBsertatinii  of  Poenngen. 

'  Jiirgen.ien  itoea  not  cnnsider  wlielher  tliis  gns  niny  not  have  made  its  wny  into  tb 
blood-vesKels  nfter  death  in  a  manner  Btmilnr  v>  iU  exlensiun  through  llie  cellular  tiasii 
or  Ihe  body  in  tliecaijesiir  emphysema  JiiHlmetilioneiJ.  In  the  case  which  he  hureporte 
in  full  interatilial  and  siibaeruus  emnlivsema  cniild  be  traced  from  (he  ulcer  ("Lull  ii 
Blute,"  DeulKhtt  Areh./.  ktin.  Mrd.,  Bd.  31,  p.  441,  1882). 

'  Trana.  of  Iht  jV.  >".  Palli.  Sot.,  vol.  ii.  p.  1. 
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'  the  duodenum.*  The  arch  of  the  aorta  was  atheromatous  and  con- 
iued  a  thrombus.  Patches  of  hemoirluigic  infiltration  c-visted  ia  the 
[>tnach. 

Id  many  cases  tliromhosis  of  tlie  arteries,  and  especially  of  the  veins 
volved  in  the  diseased  tissue  around  an  ulcer,  has  heeu  observed,  and  in 
me  the  thrombus  was  prolonged  in  the  vessels  for  a  considerable  distauee 
om  the  ulcer.  It  is  probable  tliat  in  moat  of  these  cases  the  thrombus 
as  secondary  to  the  ulcer.  Hyaline  thrombosis  of  the  ci^jillaries  near 
e  ulcer  ia  also  to  be  mentioned. 

In  a  certain,  but  not  lai^e,  nundxtr  of  cases  atheroma  with  calcification 
'  with  fatty  degeratiou  of  the  arteries  of  the  stomach  has  been  found 
sociated  with  gastric  ulcer,'  Reference  has  already  been  made  to  the 
currence  of  obliterating  endarteritis  in  the  thickened  edges  and  floor 
'  gastric  ulcer,  where  it  is  doubtless  secondary.  In  one  case  of  gastric 
cer  1  fouud  a  widespread  obliterating  endarteritis  affecting  small  and 
edium-sized  arteries  ui  many  parts  of  tiie  body,  iochiding  the  stomach.' 

In  one  case  Powell'  fouud  a  small  aneurism  of  the  coronary  artery  in 
L  ulcer  of  the  lesser  curvature  of  the  stomach,  Hauser'  found  an 
leurismal  dilatation  of  au  atheromatous  and  thrombosed  arterial  twig 

the  floor  of  a  recent  ulcer.  In  my  case  of  obliterating  endarteritis 
ist  referred  to  there  was  a  small  aneurism  in  the  floor  of  the  ulcer, 
hese  miliary  oneurisnis  in  the  floor  of  gastric  ulcers  seem  to  be  analo- 
ms  to  those  in  the  walls  of  phthisical  cavities.     Miliary  aneurisms  occur 

the  stomach  independently  of  gastric  ulcer,  and  may  give  rise  to  fatal 
ematemesis,  as  in  four  cases  reported  by  Galliard.* 

Gastric  ulcer  is  occasionally  associated  with  waxy  degeneration  of  the 
teries  of  the  stomach.^  In  most  of  these  cases  there  were  multiple 
lallow  ulcers,  Htematemesis  is  generally  absent  in  gastric  ulcer  result- 
g  from  waxy  disease  of  the  gastric  blood-vessels.  As  is  well  known, 
le  amyloid  material  itself  resists  the  action  of  the  gastric  juice. 

Finally,  varicosities  of  the  veins  of  the  stomach  nave  been  onoe  in  a 

'  WientT  mal.  Piofe,  vii.  p.  30.  1866. 

'  For  cues  in  point  see  Narmaii  Moore,  Ti-aiu.  of  (he  Palh.  Soe.  of  London,  vol,  xiiit. 

94. 

'  On  the  posterior  irall  of  llie  >tomnch,  midway  between  the  greater  and  the  lener 

rvatureand  live  incbea  to  the  ri^rhtof  thecnnliacoriBce.wasnround  ulcer  half  an  inch 

diameter,  with  amooth.  sharp  edges.  In  (lie  floor  of  the  ulcer,  which  extended  tu  the 
nscular  coat,  nas  a  small  perlbraled  aneurism  of  a  branch  of  the  coronary  arlerr.  Id 
Idition  there  were  small,  (granular  kidneys,  hypertrophied  heart  without  valvular  lesion, 
id  chronic  ioterslltial  splenitis.  Small  and  m^jum-sized  arteries  in  the  kidneys,  spleen, 
^art,  lymphatic  glands,  and  stomach  were  the  Beat  of  a  lypiml  endarteritis  ohiiieranB, 
suiting  ill  BOmc  Inslances  in  complete  closure  of  the  lumen  of  the  vessel.  The  patient, 
lio  was  attended  by  SasHdorf,  was  seized  during  the  night  with  vomiting  of  blood,  whit^h 
intlnued  at  intervals  for  Inenty-four  hours  until  his  death.  The  patient  was  a  man 
K)ut  dhy  years  of  age,  without  previous  history  of  gastric  ulcer  or  of  syphilis. 

*  JVanii.  of  Ihe  Palh,  Sot.  oj  iMivlon,  vol.  iiii, 

*  Dan  ehroniiche  MagtngtKhwST,  tie.,  p.  11,  Leipzig,  1883. 

*  L'  Union  mid.,  Feb.  2(i,  1884.  Cunia  reported  a  caae  of  fatal  hematemesiB  from  an 
leurism.  not  larger  than  a  small  pea,  sealed  in  the  cicatrix  of  an  old  ulcer  (Med.  Atinali 

Albany,  Aug.,  1880). 

'  UnuBet  (op-  cii.)  alludes  to  a  case  in  which,  with  waxy  degeneration  of  the  stomach, 
'er  one  hundred  small  ulcers  were  found  in  dilTerent  eiages  of  development,  from  hem- 
■rhagic  inlillralioDs  to  com]>leIe  ulcers,  t'ases  belonging  here  are  reported  by  Febr, 
'fbtr  die.  Ainylolde  Drgtntnilion,  Inaug.  Diss.,  Bern,  1866;  Merkel,  Wiener  inert.  PreiK, 
m;  F/linger,  Deulxhen  Areh.f.tlin.  Med.,  Bd.  29,  p.  568;  Marcliiafava,  .4»i  </<{  .^c«ut 
ltd.  di  Roma,  Ui.  p.  114;  and  Mattel,  DeuUe/ie  nud.  Zeitang,  Jn]j  b,  1883. 
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while  found  with  gastric  ulcer.  Id  a  large  number,  probably  in  I 
majority,  of  cases  of  gastric  ulcer  no  changes  have  been  found  \a  t 
blood-vessels  of  the  stomach  except  such  as  were  manifestly  secondary 
to  the  ulcer. 

That  gastric  ulcer  is  frequently  complicated  with  chronic  catarrl 
gastritis  1ms  been  repeatedly  mentioned  in  the  course  of  this  article 

Pathenoqenesis. — Without  doubt,  the  most  obscure  chapter  in  t 
history  of  gastric  ulcer  is  that  relating  to  its  origin  and  to  its  i)er9isten 
Notwithstanding  a  vast  amount  of  investigation  and  of  discussion,  um 
intity  of  opinion  upon  these  subjects  has  not  been  reached.  In  view 
this  uncertainty  it  is  desirable  m  this  article  to  do  little  more  than 
summarize  the  leading  theories  as  to  the  development  of  gastric  ulcer. 

Most  observers  are  agrefd  that  the  digestive  action  of  the  gastric  ju 
has  some  sltare  in  the  development  and  the  progress  of  the  ulcer,  but 
to  the  first  cause  of  the  ulcer  there  are  various  hypotheses. 

The  earliest  theory  refers  the  origin  of  simple  ulcer  of  the  stomach 
inflaipmation.  Since  its  advocacy  ny  Abercrombie  and  by  Cruveilh 
this  theoiy  lias  always  hud  its  adhereuts,  particularly  among  Frei 
writers.  It  is  true  that  in  stomachs  which  are  the  seat  of  simple  ul 
evidences  of  inflammation  can  often  be  found  both  in  the  neighborhc 
of  the  ulcer  and  elsewhere.  In  recent  times  the  supporters  of  the  infla 
matory  origin  of  gastric  ulcer  lay  esi)ecia]  stress  upon  the  presence  of  i 
of  innltration  with  small  round  cells  in  the  mucous  and  the  submuct 
coats.'  Bnt  it  is  difficult  to  explain  by  the  inflammatory  theory  i 
usually  solitary  occurreuce  and  the  funnel-like  shape  of  gastric  ulcer, 

The  theory  that  gastric  ulcer  is  of  neurotic  origin  has  also  been  ad' 
cate<l.  Some  refer  the  origin  to  the  secretion  of  au  excessively  acid  g 
trie  juice  imdcr  abnormal  nervous  influence  (Gunsbui^),  others  to  va 
motor  disturbances,  and  others  to  trophic  disturbances.  Wilks  a 
Moxon  compare  simple  gastric  ulcer  to  ulcers  of  the  cornea  result! 
from  paralysis  of  the  trigeminus.  The  nenrotic  theory  of  the  ori| 
of  gastric  ulcer  is  altogether  speculative  and  ha.s  never  gained  w 
acceptance.* 

The  view  which  has  met  with  the  greatest  favor  is  that  which  attr 
utes  the  origin  of  gastric  ulcer  to  impairment  or  arrest  of  the  circulat 
in  a  circumscribed  part  of  the  wall  of  the  stomach,  and  to  a  subsequ< 
solution  by  the  gastric  juice  of  the  part  thus  affected.  B-okitansky  fi 
suggested  this  view  by  assigning  hemorrhagic  necrosis  of  the  muo 
nierabrane  as  the  first  step  in  the  formation  of  the  ulcer ;  but  it  is  V 
chow  who  has  most  fully  developed  this  view  and  has  given  it  its  m 
support.  The  first  cause  of  gastric  ulcer,  according  to  Virchow,  ii 
hemorrhagic  infiltration  of  the  coats  of  the  stomacn  induced  by  lo 
disturbances  in  the  circulation.  The  part  the  nutrition  of  which  is  tl 
impaired  or  destroyed  b  dissolved  by  the  gastric  juice. 

■  Larenin,  Anh.  dt  Phyt.  norm,  tt  patli.,  ISTQ,  p.  443;  Gnlliud,  Ettaifurla  Pothag 
de  F  Ultirt  ntnptf  dt  €E»tomae.  Th^sc  de  Paris,  1S82;  Colombo,  An'oali  unVr.  di  Mtd.,  t) 

'  Tlie  first  to  attribute  gsairic  ulcer  tn  nervous  influence  wu  Siebert  ( Canpa't  K'oeJ 
tekr.J.  d.  Htiik.,  ]84'2,  No.  29,  ind  DmtKke  Klinik,  1852).  Cf.  also  Gunsbiirg,  Art. 
phy».  Beilk  li.,  1852;  Wilka  and  Moxon,  LttL  on  Path.  Anal.,  2d  ed.,  Philada.,  If 
p.  336.  (.hibnrne  in  1645  attributed  gaattic  ulcer  lo  the  secretion  of  an  abnormallj  i 
juice  by  a  circular  group  of  the  gattrie  glands  (Cuilin  Jmirn.  of  Mtd.  Sei.,  »ol.  xi 
p.  357). 
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The  afTectioDs  of  the  gastric  blood-vessels  to  wliich  importance  has 
eeii  attached  are  (a)  embolism  and  thrombosis ;  (6)  diseases  of  the  coats 
f  the  vessels,  as  atheroma,  obliterating  endarteritis,  fatty  degeneration, 
Tiyloid  degeneration,  and  aneurismal  and  varicose  dilatations;  (c)  eom- 
i-ession  of  the  veins  by  spasm  of  the  muscular  coats  of  tiie  stomach  in 
nmiting  and  in  gastralgia;  (d)  passive  congestion  of  the  stomach  by 
jstruetion  in  the  portal  circulation. 

In  support  of  this  view  are  urged  the  following  facts:  First,  it  has 
?en  proven  by  the  esperimeiita  of  Pavy  that  parts  of  the  gastric  wall 
om  which  the  circulation  lias  been  shut  off  undergo  digestion  ;  second, 
jraorrhagic  infarctions  have  been  observed  in  the  stomach,  both  alone 
/on  Recklinghausen,  Hedenius)  and  associated  with  gastric  ulcer  (Key, 
indilcistih) ;  third,  tlie  hemorrhagic  infiltration  in  the  walls  of  reoentlv- 
irmed  ulcers  indicates  a  hemorrhagic  origin ;  fourth,  the  funnel-like 
lape  of  the  ulcer  resembles  the  funnel -shaped  area  of  distribution  of 
1  artery;  fifth,  gastric  ulcers  have  been  experimentally  produced  by 
jecting  emboli  into  the  gastric  arteries  (Pannm,  CohnheimV 

The  main  objections  to  this  view  are  the  iufrequency  with  which  the 
isumcd  changes  in  the  blood-vessels  have  been  demonstrated,  the  com- 
on  oc«urrence  of  gastric  ulcer  at  an  age  earlier  than  that  at  which 
iseases  of  the  blood-vessels  are  usually  present,  and  the  absence  of 
istric  ulcer  in  the  vast  majority  of  cases  of  heart  disease,  with  wlde- 
)read  embolism  of  different  organs  of  the  body.  To  meet  some  of 
lese  objections,  Kiebs'  presupposes  in  many  cases  a  local  spasmodic 
mtraction  of  the  gastric  arteries,  causing  temporary  interruption  of  the 
rculation  ;  Rindfleisch  and  Axel  Key,  compression  of  the  gastric  veins, 
ith  resulting  hemorrhagic  infiltration  by  spasm  of  the  muscular  coat 
r  the  stomach  iu  vomiting  and  in  gastralgic  attacks.  But  these  are  pure 
ypotheses. 

What  is  actually  known  concerning  diseases  of  the  gastric  blood-veasela 

I  uloer  of  the  stomach  has  already  been  stated  under  the  morbid  anat^ 
my.  From  this  it  may  be  inferred  that  the  origin  of  gastric  ideer  in 
iseased  conditions  of  the  blood-vessels  has  been  established  only  for  a 
>mparatively  small  group  of  cases. 

Bottcher's'  view  that  gastric  ulcer  is -of  mycotic  origin,  being  produced 
y  micrococci,  has  thus  far  met  with  no  confirmation. 

There  are  those  who  hold  an  eclectic  view  concerning  the  origin  of 
istric  ulcer.  They  believe  that  ulcer  of  the  stomach  may  be  produced 
y  a  variety  of  causes,  such  as  inflammation,  circulatory  disturbances, 
ritatiug  substances  introduced  into  the  stomach,  traumatism,  etc.  The 
ccultanties  of  the  ulcer  are  due  not  to  any  specific  cause,  but  to  the 
)lvent  action  of  the  gastric  juice,  which  keeps  clean  the  floor  and  the 
des  of  the  ulcer.     These  clean  edges  and  noor,  which  are  incident  to 

II  ulcers  of  the  stomach,  justify  no  conclusion  as  to  the  cause  of  the 
iccr.     Engel*  over  thirty  years  ago  held  that  gastric  ulcer  might  orig- 

'  Fkvj,  PhiloMph.  Tnau.,  1763,  p.  161 ;  V.  Becklinghauscn,  VinAovfi  Arfhiv,  Bd.  30, 
368;  Aie!   Key,  Virchoa  find  J/irw4'«  Jahfb.,  1870,   Bd.  ii.  p,   1S5:    KindfleiBch, 
tlirb.  d.  polk.  Gatrbtlfhre,  Gte  Aufl.,  Leipzig,  1S78;  Panitm,  Virekotifa  Archiv,  Bd.  25, 
4ttl ;  Cohnheim,  Vorla.  iber  allgnn.  Falh..  Bd.  ii.  p.  53,  Berlm,  ISSO. 
'  Ilandb.  d.  pall,.  Anal.,  Bd.  i.  p.  ]35,  Berlin,  1869. 

•  Dorpnier  mtd.  Zeiltchr..  Bd.  v.  p.  148,  187-4. 

•  Phigtr  ViiTlrljaAriehr^  1853,  if. 
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ate  ID  various  ways — that  there  was  Dotliiog  Bpecific  about  it  Brint< 
as  also  of  similar  opinion. 

Gastric  ulcers  have  been  produced  expenmentally  in  auimala  in 
iriety  of  ways,  but  these  experiments  have  not  materially  elucidati 
le  pathenogenesis  of  ulcer  in  mau.  Scbiff  by  lesions  of  various  par 
'  the  brain,  and  later  Ebstein  by  lesions  of  many  parts  of  the  oentr 
id  peripheral  nervous  system  by  injections  of  strychnine — in  fat 
jparently  by  any  means  which  greatly  increased  the  blood-preasure- 
-oduced  in  the  stomachs  of  animals  eochymoses  and  ulcers.  Mnller  I 
ration  of  the  portal  vein,  Pavy  by  ligation  of  arteries  supplying  tl 
omach,  likewise  produced  hemorrhages  and  ulcers.  The  resufts  < 
avy  could  not  be  confirmed  by  Roth  and  others.  Panum,  and  afte 
ard  Cohnheim,  produced  gastric  ulcers  by  introducing  multiple  emb< 
to  the  gastric  arteries.     Dacttwyler  under  Quincke's  direction  cause 

dogs  with  gastric  fistula,  ulcers  of  the  stomach  by  various  mechanic! 
lemical,  and  thermic  irritants  applied  to  the  inner  surface  of  tl 
omach.  Aufrecht  obser\'ed  hemorrhages  and  ulcers  in  the  stomac 
"  rabbits  after  subcutaneous  injections  of  cantharidin.' 

The  most  interesting  of  these  experiments  are  those  of  Cohnheim  ai 
'  Daettwyler,  who  demonstrate<l  that  in  one  essential  point  all»of  the 
[perimental  ulcers  differ  from  simple  gastric  ulcer  in  man — namely, 
le  readiness  with  which  they  heal.  To  this  ready  healing  the  gasti 
lice,  much  as  it  has  been  accuse<l  of  causing  the  spread  of  gastric  ulce 

man,  seems  to  have  offered  no  obstacle.  We  know  that  similar  loss 
'  substance  in  the  human  stomach  lical  equally  well.'  Hence  it  h 
»n  mainteined  throughout  this  article  that  it  is  unjustifiable  to  r^;a 
I  of  the  scars  found  iu  the  human  stomach  as  the  result  of  simple  uTo 

It  appears  from  these  experiments,  as  well  as  from  observations  on  ma 
lat  it  is  more  diiGcult  to  explain  why  ulcers  in  the  stomach  do  not  he 
lan  it  is  to  understand  how  they  may  be  produced.  From  this  poi 
'  view  the  observation  of  Daettwyler  is  of  interest,  that  in  dogs  whii 
id  been  rendered  aneemic  by  repeated  abstraction  of  blood  not  only  d 
ighter  irritants  suffice  to  produce  ulcers  of  the  stomach,  but  the  ulcc 
»led  much  more  slowly.  Practically,  it  is  important  to  learn  what  a 
le  obstacles  to  the  repair  of  gastric  ulcers,  but  our  positive  knowled: 
'  these  is  slight.  It  is  probable  that  such  obstacles  are  to  be  found 
institutional  causes,  such  as  ansemia  and  chlorosis,  in  abnormal  states  < 
le  blood-vessels  around  the  ulcer,  in  catarrhal  affections  of  the  stomac 

irritating  articles  of  food,  in  improper  modes  of  living,  and  in  iDcreas 
;idity  of  the  gastric  juice. 

Diagnosis. — In    many  cases  the  diagnosis  of  gastric  ulcer  can 
ade  with  reasonable  certainty ;  in  other  cases  the  diagnosis  amour 
ily  to  a  suspicion  more  or  less  strong,  and  in  still  other  cases  the  dia 
jsis  is  impossible. 

'Schiff,  De  w  motorta  bataa  enerphati, 

harm.,  1874,  p.  183;  Miiiler,  Dan  cunonnc  ucwimr  im  inuycii,  etc.,  |>.  n-t,  i:.rii 

60;  Pavy,  Oujf'i  Hotp.  Rrp.,  vol.  liii.,  1807;  Roth,  r/reimo'*  Arekir,  Bd.  46,  p.  31 

C9;  I'anum,  toe.  eU.,-  Cohtiheim,  m.  cit.;  Dfteltwyler,  Quincke,  litattcht  mtd.  Wodi, 

Ir    18S2,  p.  79;  Aufrecht,  Onl,-M/.  d.  mrd.  IVm.,  1882,  No.  31. 

'  Portions  of  the  mncout  membnine  of  the  itomach,  Bometimes  with  some  of  the  w 

pcoiu  cont,  h>ve  been  In  severa]  instances  removed  with  the  atom>ch-|>uinp,  but  tb 

r  no  bad  eSecta  have  followed. 
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The  diagnostic  symptoms  are  epigastric  pain,  vomiting,  and  gastric 
hemorrhage.  The  characteristics  of  the  pain  which  aid  in  the  diagnosis 
arc  its  fixation  in  one  spot  in  tlie  epigastric  region,  its  onset  soon  after 
esiting,  its  dependence  upon  the  quantity  and  the  quality  of  the  food, 
its  relief  upon  the  complete  expulsion  of  the  contents  of  tlie  stomach, 
its  alleviation  by  changes  in  posture,  and  its  increase  by  pressure.  That 
the  pain  of  gastric  ulcer  has  not  always  these  characteristics  has  been 
mentioned  under  the  Symptomatology.  Vomiting  without  hamatemesis 
is  the  least  characteristic  of  these  symptoms.  It  aids  in  the  diagnosis 
when  it  occurs  after  eating  at  the  acme  of  a  gastralgic  attack  and  is  fol- 
lowed by  the  relief  of  pain.  Hsematemesis  is  the  most  valuable  symp- 
tom in  diagnosis.  The  more  profuse  the  hemorrhage  and  the  yoimger 
the  individual  in  whom  it  occurs,  the  greater  is  the  probability  of  gastric 
ulcer.  It  should  not  be  forgotten  that  the  blood  is  sometimes  discharged 
solely  by  the  stools. 

The  simultaneous  occurrence  of  all  these  symptoms  renders  the  diag- 
nosis of  gastric  ulcer  easy.*  In  all  cases  in  which  gastrorrhagia  is  absent 
the  diagnosis  is  uncertain ;  but  gastric  ulcer  should  be  susj^ectcd  when- 
ever the  ingestion  of  food  is  followed  persistently  by  severe  epigastric 
pain  and  other  causes  of  the  pain  have  not  been  positively  deter- 
mined. When  the  course  of  the  ulcer  is  latent  and  when  the  symptoms 
are  only  those  of  dyspepsia,  the  diagnosis  is  of  course  impossible.  In 
cases  previously  obscure  a  diagnosis  in  extremis  is  sometimes  made  pos- 
sible by  the  occurrence  of  perforation  of  the  stomach. 

In  making  a  differential  diagnosis  of  gastric  ulcer,  as  well  as  of  any 
disease,  reliance  should  be  placed  more  upon  the  whole  complexion  of  the 
case  than  upon  any  fancied  pathognomonic  symptoms. 

The  diseases  which  are  most  difficult  to  distinguish  from  gastric  ulcer 
are  nervous  affections  of  the  stomach.  Like  gastric  ulcer,  most  of  these 
are  more  common  in  women  than  in  men,  and  especially  in  chlorotic 
women  with  disordered  menstruation  and  with  hysterical  manifestations. 
These  nervous  affections  are  manifold  and  their  leading  characteristics  are 
not  yet  well  defined.  The  most  important  of  these  affections  are  nervous 
dyspepsia,  nervous  vomiting,  nervous  gastralgia,  and  gastric  crises. 

The  leading  s}Tnptoms  of  nervous  dyspepsia,  as  described  by  Leube,' 
are  the  onlinary  symptoms  of  dyspepsia  without  evidence  of  anatomical 
alteration  of  the  stomach,  and  with  the  proof  by  washing  out  the  stomach 
that  the  process  of  digestion  is  not  delayed.  Nervous  dyspepsia  is  often 
associatea  with  other  nervous  affections,  and  is  caused  especially  by  influ- 
ences which  depress  the  nervous  system.  Epigastric  pain,  and  especially 
tenderness  on  pressure  over  the  stomach,  are  not  common  symptoms  in 
nervous  dyspepsia.  Only  those  rare  cases  of  gastric  ulcer  in  which  hem- 
orrhage from  the  stomach  is  absent  and  epigastric  pain  is  not  prominent 

^  That  even  under  the  moet  favorable  circumstances  absolute  certainty  in  the  diagnosis 
of  gastric  ulcer  is  not  reached  is  illustrated  by  a  case  reported  with  great  precision  and 
fulness  by  Banti :  A  female  servant,  twenty-one  years  old,  had  every  symptom  of  gastric 
ulcer,  including  repeated  hrematemesis  and  the  characteristic  epigastric  pain.  She  was 
nourished  by  enemata.  She  died  from  an  ulcerative  proctitis  four  days  after  the  last 
hemorrhage  from  the  stomach.  Only  a  slight  catarrhal  inflammation  of  the  stomach  was 
found  at  the  autopsy,  without  trace  of  ulcer,  cicatrix,  or  ecchymosis  ("  Di  un  Caso  d'Ema- 
temesi/'  La  Sperimentale,  Feb.,  1880,  p.  168).  It  would  seem  as  if  there  must  have  been 
•o  ulcer  whicn  had  healed  so  completely  as  to  leave  no  recognizable  scar. 

>  DetUehea  Arch,/,  klin.  Med.,  Dec  18/1878. 
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are  likely  to  be  confotmded  with  nervous  dysjiepsia.  Id  such  caw 
although  the  diagaosia  of  nervous  dyspepsia  is  by  far  the  most  probab! 
tlie  patieut  may  be  {XinfiDed  to  bed  and  put  upoD  the  strict  n^imen  f 
gastric  ulcer.  If  in  the  course  of  ten  days  or  two  weeks  essential  r«li< 
IS  not  obtained,  ulcer  may  be  excluded,  and  the  proper  treatment  f 
nervous  dyspepsia  with  tonics  and  electricity  may  be  adopted  (Leube). 

In  nervous  vomiting,  which  occurs  most  frequently  in  hysterit 
women,  other  nervous  manifestations  are  present ;  there  are  usually  1( 
epigastric  pain  and  tenderness  than  in  nicer ;  the  nutrition  is  better  pi 
served ;  the  vomiting  is  less  dej)endeiit  upon  the  ingestion  of  food  ai 
more  dependent  on  mental  states ;  and  there  are  longer  intervals  of  reli 
than  in  ulcer.  Still,  it  may  be  necessary  to  resort  to  the  thorapeutit 
diagnosis  as  in  the  preceding  instance. 

In  this  connection  attention  may  be  called  to  the  importance  of  scare 
ing  for  reflex  causes  of  vomiting,  such  as  beginning  phthisis,  ovarian 
uterine  disease,  cerebral  disease,  and  pregnancy  ;  also  to  certain  cases  i 
chronic  Bright's  disease  in  which  gastric  disturbances  are  the  ma 
symptoms. 

Of  all  the  nervous  affections  of  the  stomach,  nervous  gastralgia  is  t 
one  which  presents  the  gi-eatest  similarity  to  gastric  ulcer.  Its  diagnoi 
from  gastric  ulcer  is  oflen  extremely  difficult,  and  may  be  impossib 
The  points  of  difference  given  in  the  following  table  may  aid  in  t 
diagnosis : 


Nertoos  Gastralgia. 

1.  Pain  is  often  independent  of  the  in- 

gestion of  food,  and  may  even  be 
relieved  by  taking  food. 

2.  Pain  is  often  relieved  by  firm  pres- 
8.  Paiu  ia  rarely  relieved  by  vomiting. 

4.  Fixed  point  of  tenderness  and  of  sub- 

jective pain  not  generally  present. 

5.  Relief  in  usually  complete  between 

the  parojcysow. 

6.  Nutrition  frequently  well  preserved. 

7.  Usually  associated  witii  otlier  nervoas 

atfeclions,  such  as  hysteria,  neural- 
gia in  other  places,  ovarian  tcnder- 

8.  Bcnufitod  less  by  regulation  of  diet 

than  by  electricity  and  tonic  treat- 

II  Not  followed  by  dilatation  of  stom- 


Ulcer  of  the  Stouach. 

1.  Pain  ismostly  dependent  upon  tat:i 

food,  and  its  intensity  varies  wi 
the  quality  and  the  quantity  of  t 

2.  Pain  is  increased  by  pressure. 

8.  Pain  after  a  meal  is  usually  reliev 
by  vomiting. 

4.  These  are  often  present. 

5.  Some  pain  often  continues  hetwe 

6.  Nutrition  usually  affected. 

7.  Neuropathic    States    less    constant 

present. 


8.  Benefited  not  by  electricity,  but 
regulation  of  diet. 


.  Dilatation  of  stomach    may  sup* 


According  to  Peter,'  the  surface  temperature  of  the  epigastrium  is  el 
v:ited  in  gastric  ulcer,  but  not  in  nervous  gastralgia. 

Probably  not  a  single  one  of  the  points  mentioned  in  the  table  is  wit' 
out  exception.  Nervous  gastralgia  may  be  associated  with  gastric  ul« 
and  if  the  ulcer  is  otherwise  latent  the  diagnosis  is  manifestly  impossibi 
A  <li^no9ia  of  purely  functional  gastralgia  has  been  repeatedly  ove 
thrown  by  tlie  occurreuce  of  profuse  hiematemesis.  There  is  no  sympto 
>  Oat.  da  H6p.,  June,  1883. 
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upon  which  it  is  more  UDsatisfactory  to  base  a  diagnosis  than  upon  pain. 
There  is  much  diffcTence  among  physicians  as  regards  the  frequency  with 
which  they  diagnose  gastric  ulcer  in  the  class  of  cases  here  descril)ed.  It 
is  probable  that  the  error  is  oftenest  a  too  frequent  diagnosis  of  gastric 
ulcer  than  the  reverse.  Nevertheless,  when  there  "is  doubt  it  is  well  to 
submit  the  patient  for  a  time  to  the  proper  treatment  for  gastric  ulcer. 

In  several  instances  gastric  crises  have  been  mistaken  for  gastric  ulcer. 
These  gastric  or  gastralgic  crises,  as  they  are  called  by  Charcot,  by  whom 
they  have  been  best  described/  are  most  frequently  associated  with  loco- 
motor ataxia,  but  they  may  occur  in  connection  with  other  diseases  of  the 
s])inal  cord  (subacute  myelitis,  general  spinal  paralysis,  and  disseminated 
sclerosis),  and  an  analogous  affection  has  been  described  by  Leyden*  as 
an  independent  disease  under  the  name  of  periodical  vomiting  with  severe 
gastralgic  attacks.  Grastric  crises  have  been  most  carefully  studied  as  a 
symptom  in  the  prodromic  stage  of  locomotor  ataxia.  The  distinguish- 
ing features  of  these  crises  are  the  sudden  onset  and  the  atrocious  severity 
of  the  gastric  pain  ;  the  simultaneous  occurrence  of  almost  incessant  vom- 
iting ;  the  habitual  continuance  of  the  paroxysms,  aJmost  without  remis- 
sion, for  two  or  three  days ;  the  normal  performance  of  the  gastric  func- 
tions in  the  intervals  between  the  paroxysms,  which  may  be  months 
apart ;  the  frequent  association  with  other  prodromic  symptoms  of  loco- 
motor ataxia,  such  as  ocular  disorders  and  fulgurating  pains  in  the 
extremities ;  and  the  development  after  a  time  of  ataxia.  Leyden  has 
ol>served  during  the  attacks  retraction  of  tlie  abdomen  without  tension  of 
the  abdominal  walls,  obstinate  constipation,  scanty,  dark-colored  urine, 
even  anuria  for  twenty-four  hours,  and  increased  frequency  of  the  pulse 
(also  noted  by  Charcot).  Vulpian*  mentions  a  case  in  which  there  was 
vomiting  of  dark-colored  blood,  and  in  which  naturally  the  diagnosis 
of  gastric  ulcer  had  been  made.  In  the  autopsies  of  Leyden  and  of  Char- 
cot no  lesions  of  the  stomach  have  been  found. 

The  differential  diagnosis  of  gastric  ulcer  from  gastric  cancer  will  be 
considered  in  the  article  on  Gastric  Cancer. 

It  has  already  been  said  that  a  part  of  the  symptoms  of  gastric  ulcer 
are  due  to  an  associated  chronic  catarrhal  gastritis.  Usually  other  symp- 
toms are  present  which  render  possible  the  diagnosis  of  the  ulcer.  There 
is  asually  some  apparent  external  or  internal  cause  of  chronic  catarrhal 
gastritis,  whereas  the  etiology  of  ulcer  is  obscure ;  in  chronic  gastritis 
gastralgic  pardxysms  and  the  peculiar  fixed  epigastric  pain  of  gastric 
ulcer  are  usually  absent ;  in  chronic  gastritis  proiiise  hsematemesis  is  a  rare 
occurrence ;  and  in  gastritis  the  relief  obtained  by  rest  and  proper  reg- 
ulation of  the  diet,  although  manifest,  is  usually  less  immediate  and 
striking  than  in  most  cases  of  gastric  ulcer. 

The  passa^  of  gall-stones  is  usually  sufficiently  distinguished  from 
gastric  ulcer  oy  the  sudden  onset  and  the  sudden  termination  of  the  pain, 
by  the  situation  of  the  pain  to  the  right  of  the  median  line,  by  the  com- 
plete relief  in  the  intervals  between  the  attacks,  by  the  occurrence  of 
jaundice,  by  tlie  recognition  sometimes  of  enlargement  of  the  liver  and 
of  the  gall-bladder,  and  by  the  detection  of  gall-stones  in  the  feces. 

*  L«f.  nor  len  Maladt'es  du  Sytit,  nerveiut^  t.  ii.  p.  32,  Paris,  1877. 

*  XeiUiekr,/.  klin.  Med,,  iv.  p.  605,  1882. 

*  MaUulies  du  SytL  nenreux,  p.  273,  Paris,  1879. 
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There  ih  uot  much  danger  of  confoundhig  abdominal  aneurism  a: 
lead  oolic  with  gastric  ulcer,  and  the  points  in  their  difierential  diagno 
are  sufficiently  apj>arent  to  require  no  deiicription  here.  The  diagno 
of  duodenal  ulcer  from  gastric  ulcer  will  be  discussed  elsewhere.  T 
different  causes  of  gastric  hemon'hagc,  a  knowledge  of  which  is  esseut 
to  the  dii^osis  of  gastric  nicer,  will  be  considered  in  the  article 
Hemorrhage  from  the  Stomach, 

pROQSoais. — Aithougli  a  dwided  majority  of  simple  ulcers  of  t 
stomach  cicatrize,  nevertheless,  in  view  of  the  frequently  insidious  coui 
of  the  disease,  the  sudden  perforations,  the  grave  hemorrhages,  the  i 
lapses,  aud  the  sequels  of  the  disease,  the  prognosis  must  be  proaounc 
serious. 

The  earlier  the  ulcer  comes  under  treatment  the  better  the  prwnos 
Old  ulcers  with  thiclcened  indurate<l  margins  containing  altered  bloc 
vessels  naturally  heal  with  greater  difficulty  than  recently-formed  ulce 

Profuse  hemorrhage  adds  to  the  gravity  of  the  diagnosis.  It  usual 
indicates  tliat  the  ulcer  has  penetrated  to  the  serous  coat  of  the  stomac 
A  hemorrhage  may  exert  a  favorable  influence,  in  so  far  as  to  couvir 
tlie  patient  of  the  necessity  of  submitting  to  the  repose  aud  the  str 
dietetic  r^imen  which  the  pliysiciau  prescribes. 

The  severity  of  the  pain  is  of  little  value  as  a  prognostic  sign,  Voi 
iting  and  dysiiepsia,  if  uncontrolled  by  rt^ulatiou  of  the  diet,  lead  t< 
cachectic  state  which  often  ends  in  death. 

Little  basis  as  there  is  to  hope  for  recovery  after  perforation  into  t 
general  peritoneal  cavity,  there  nevertheless  have  been  a  very  few  cases 
which  there  is  reason  to  believe  that  recovery  has  actually  takea  pit 
after  this  occurrence.' 

In  estimating  the  prognosis  one  should  bear  in  mind  the  poesibili 
of  relapses;  of  a  continuance  of  gastric  disorders,  particularly  of  gj 
tralgia,  after  cicatrization ;   of  the  formaticm   of  cicatricial  stenosis 

t  Tlie  most  conTincinc  case  of  recovery  nfler  perforntiOD  of  gnstric  ulcer  is  ooe  repor 
by  Hughes,  Ray,  and  liillon  in  Ouiff  Ump.  Rep.,  1846,  p.  332.  A  servanl-girl  wna  ii 
denly  seized  wilii  all  of  the  symptoms  of  perfuralion.  Fortunately,  she  had  eaten  nollii 
for  lour  hours  before  the  attack,  and  then  only  gruel.  Slie  was  placed  at  once  under  i 
influence  of  opium,  was  Icept  in  the  recumbent  posture,  and  was  fed  by  the  rectum,  f 
was  discharged  apparently  cured  after  fifty-lwo  days.  Two  months  afterward  ahe  i 
■gain  suddenly  sei^  with  tlie  same  symptoms,  and  she  died  in  fourteen  houis.  Shor 
before  the  sectinJ  perforation  she  had  eaten  cherries,  sirawWrries,  and  gooselierries,  whi 
were  found  in  the  peritoneal  cavity.  The  autopsy  showed,  in  addition  to  a  recent  peri 
nilis,  evidences  of  an  old  peritoniiia.  There  were  adhesions  of  the  coila  of  the  inieslii 
with  each  other  and  between  the  stomach  anil  adjacent  viscera.  In  the  stomach  wi 
foiinil  a  cicatrix  and  two  open  ulcera,  one  of  which  fiad  perforated. 

Otlier  cases  in  which  recovery  followed  after  all  of  the  symptoms  of  perforation 
gastric  ulcer  were  present,  but  in  wliich  no  subaei|uent  autormy  proved  the  correctness 
the  diagnosis,  have  been  re]>nrled  bv  Redwood  {Ln-neet,  May  7,  ISTO)  i  Ross  {ibid.,  Ji 
21,  ISTll;  Tioley  (iW.,  Aiiril  15,  1871} ;  Mancini  [LaSperimerUalK,  JST6,  pp.  651,  CK 
and  Q.  Johnson  {BriL  MtiL  Johttk,  March  26,  I8T0). 

Frazer's  two  cases,  refioried  In  the  DtMin  Ho^.  Oia.,  April  15, 1861,  are  not  conv 
cing.  The  cane  reported  by  Aufrecht  {Htrt.  kl.  Wochmuiehr.,  1870,  No.  21)  and  the  c 
by  Slarcke  {Dealtkt  KUnik,  1870.  No.  39),  which  are  somelimex  quoted  as  examples 
recovery,  were  canes  of  circiim scribed  peritonitis  following  perforation. 

In  an  inlereHting  case  from  Nolhniigel's  clinic  reported  by  Liideriti,  the  patient  liv 
sixteen  days  after  wrforation  into  the  [icritonenl  cavity,  followed  by  all  of  the  syrapto 
of  diffuse  perforative  peritonitis.  Deulh  resulted  from  pneumonia  secondary  to  the  pe 
loiiitis.  At  the  autopsy  were  found  adhesions  over  the  whole  peritoneal  surface  a 
streiika  of  thickened  pus  between  the  coils  of  inteotine.  The  perfiiretion  in  the  atoms 
WH  closed  by  the  left  lobe  of  the  liver  {Brrl.  H.  WotUntckr.,  18T9,  No.  33). 
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the  orifices  of  the  stomach;  and  of  the  development  of  dilatation  of 
the  stomach. 

Ailer  the  worst  has  been  said  concerning  the  unfavorable  issues  of 
gastric  ulcer,  it  yet  remains  true  that  the  essential  tendency  of  the  ulcer 
when  placed  under  favorable  conditions  is  toward  recovery,  and  that  in 
many  cases  the  treatment  of  the  disease  affords  most  excellent  results, 
and  is  therefore  a  thankful  undertaking  for  the  physician. 

Treatment. — In  the  absence  of  any  agent  which  exerts  a  direct  cura- 
tive influence  upon  gastric  ulcer  the  main  indication  for  treatment  is  the 
removal  of  all  sources  of  irritation  from  the  ulcer,  so  that  the  process  of 
repair  may  be  impeded  as  little  as  possible. 

Theoretically,  this  is  best  accomplished  by  giving  to  the  stomach  com- 
plete rest  and  by  nourishing  the  patient  by  rectal  alimentation.  Practi- 
cally, this  method  of  administering  food  is  attended  with  many  difficulties, 
and,  moreover,  the  nutrition  of  tne  patient  eventually  suffers  by  persist- 
ence in  its  employment.  In  most  cases  the  patient  can  be  more  satisfac- 
torily nourished  by  the  stomach,  and  by  proper  selection  of  the  diet, 
without  causing  injurious  irritation  of  the  ulcer. 

At  the  beginning  of  the  course  of  treatment  it  is  often  well  to  withhold 
for  two  or  three  days  all  food  from  the  stomach  and  to  resort  to  exclusive 
rectal  feeding.  In  some  cases  with  uncontrollable  vomiting  and  after- 
hemorrhage  from  the  stomach  it  is  necessary  to  feed  the  patient  exclusively 
by  the  rectum. 

The  substances  best  adapted  for  nutritive  enemata  are  artificially- 
digested  foods,  such  as  Leube's  pancreatic  meat-emulsion,  his  beef-solu- 
tion, and  peptonized  milk-gruel  as  recommended  by  Roberts.^  Beef-tea 
and  e^s,  which  are  often  used  for  this  puqjose,  are  not  to  be  recom- 
mended, as  the  former  has  very  little  nutritive  value,  and  egg  albumen 
is  absorbed  in  but  slight  amount  from  the  rectum.  Expressed  beef-juice 
may  also  be  used  for  rectal  alimentation.  The  peptones,  although  phys- 
iologically best  adapted  for  nutritive  enemata,  often  irritate  the  mucous 
membrane  of  the  rectum,  so  that  they  cannot  be  retained.  It  has  been 
proven  that  it  is  impossible  to  completely  nourish  a  human  being  by  the 
rectum.*  Rectal  alimentation  can  sometimes  be  advantageously  combined 
with  feeding  by  the  mouth. 

There  is  universal  agreement  that  the  dietetic  treatment  of  gastric  ulcer 
is  of  much  greater  importance  than  the  medicinal  treatment.     There  is 

^  LeuWs  pancreatic  meat-emulsion  is  prepared  by  adding  to  4-8  ounces  of  scraped  and 
finely-chopped  beef  1-2}  ounces  of  fresh  iinely-chopped  oxen's  or  pig's  pancreas  freed 
from  fat.  To  the  mixture  is  added  a  little  lukewarm  water  until  tlie  consistence  afler 
stirring  i^  that  of  thick  gruel.  The  syringe  used  to  inject  this  mixture  should  have  a 
wide  opening  in  the  nozzle ;  Leube  has  constructed  one  for  the  purpose  (Leube,  DetUsches 
Arch,/,  klin,  Med,,  Bd.  x.  p.  11). 

The  milk-gruel  is  prepared  by  adding  a  thick,  well-boiled  gruel  made  from  wheaten 
flour,  arrowroot,  or  some  other  farinaceous  article  to  an  equal  quantity  of  milk.  Just 
before  administration  a  dessertspoonful  of  liquor  pancreaticus  (Benger)  or  5  grains  of 
extractum  pancreatis  (Fairchild  Bros.),  with  20  grains  of  bicarbonate  of  soda,  are  added 
to  the  enema.  This  may  be  combined  with  peptonized  beef-tea  made  according  to  Koberts's 
formula  (Roberts,  On  (he  DigeMire  Fei-vientn^  p.  74,  London,  1881). 

Preparatory  to  beginning  the  treatment  the  bowels  should  be  emptied  by  a  clyster,  and 
this  should  be  occasionally  repeated.  About  three  to  six  ounces  of  the  tepid  nutritive 
fluid  should  be  slowly  injected  into  the  rectum.  The  injections  may  be  reputed  at  inter- 
vals of  from  three  to  six  hours.  If  necessary,  a  few  drops  of  laudanum  may  be  occasion- 
ally added  to  the  enema. 

'  Voit  u.  Bauer,  I^Uaehriftf,  Biologies  Bd.  v. 
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hardly  another  disease  iu  which  the  beneficial  effects  of  proper  repilatic 
of  the  diet  are  so  apparent  as  in  gastric  ulcer.  Those  articles  of  food  aj 
most  suitable  which  call  into  actiun  least  vigorously  the  secretion  o 
gastric  juice  and  the  peristaltic  movements  of  tlie  stomach,  which  do  ni 
cause  abnormal  fermentations,  wliich  do  not  remain  a  long  time  in  tl: 
stomach,  and  which  do  not  mechanically  irritate  the  surface  of  the  ulce 
These  requirements  are  met  only  by  a  fluid  diet,  and  are  met  most  aati 
lactorily  by  milk  and  by  Leube's  beef-solution. 

The  efficacy  of  a  milk  diet  in  tins  disease  has  been  attested  by  Ion 
and  manifold  experience.  By  its  adoptiou  in  many  cases  the  pain  an 
the  vomiting  are  relieved,  aud  finally  disappear,  and  the  ulcer  heals.  I 
general,  fresh  milk  is  well  borne.  If  not,  skimmed  milk  may  be  en 
ployed.  If  the  digestion  of  the  milk  causes  acidity,  then  a  small  quai 
tity  of  bicarbonate  of  soda  or  some  lime-water  (one-fourth  to  one-half  i 
bulk)  may  be  added  to  tlie  milk.  Large  quantities  should  not  be  take 
at  once.  Four  ounces  of  milk  taken  every  two  hours  are  generally  we 
borne.  Sometimes  not  more  than  a  tablespoonful  can  be  taken  at  a  tilt 
without  causing  vomiting,  aud  then  of  course  the  milk  should  be  give 
at  shorter  intervals.  It  is  desirable  that  the  patieut  should  receive  at  lea: 
a  quart,  and  if  possible  two  quarts,  during  the  twenty-four  hours.  Tt 
milk  should  be  slightly  warmed,  hut  in  some  cases  cold  milk  may  t 
better  retained.  In  some  instances  buttermilk  agrees  with  the  patiei 
better  than  sweet  milk.  Although  many  suppose  that  they  have  som 
idiosyncrasy  as  r^rds  the  digestion  of  milk,  this  idiosyncrasy  is  moi 
frequently  imaginary  than  real.  Stilt,  there  are  cases  ia  which  milk  cac 
not  be  retained,  even  in  small  quantity. 

For  such  cases  peptonized  milk  often  proves  serviceable.'  The  art 
ficial  digestion  of  milk  as  well  as  of  other  articles  of  food  is  a  metlio 
generally  applicable  to  the  treatment  of  gastric  uloer.  The  main  objec 
tion  to  peptonized  milk  b  the  aversion  to  it  that  many  patients  acquii 
on  account  of  its  bitter  taste.  The  peptonization  should  not  be  carrie 
beyond  a  slightly  bitter  taste.  The  disagreeable  taste  may  be  improve 
by  the  addition  of  a  little  Vichy  or  sotia-water.  Peptonized  milk  ha 
proved  to  be  most  valuable  in  the  treatment  of  gastric  ulcer. 

Leube's  beef-solution'  b  a  nutritious,  unirritating,  and  easily-digesto 
article  of  diet.     It  can  often  be  taken  when  milk  is  not  easily  or  com 

'  Milk  may  be  peptonized  by  addint;  to  a,  pint  of  fresh  milk,  warmed  lo  a  tempenitiii 

of  100"  F.,  5  en.  of  extract  pancreatin  (Fuircliild  Bro«.  and  FosEerl  and  '20  gn.  of  bicarl 
■odii  diasoived  in  4  ounces  of  lepid  wnler.  The  mixture  is  atlowed  to  digest  for  about  a 
hour  at  a.  tempemture  of  100'  F.,  which  mar  be  conveniently  done  by  placing  the  mil 
in  a  bowl  in  a  pan  of  wnter  malnlnined  at  this  tempeniliire.  It  is  then  boiled,  scniinei 
and  placed  on  ice,  or  when  the  milk  ia  to  be  taken  immcdintelv  it  is  better  not  to  boil  i 
in  order  that  the  partial  digeHtinn  may  continue  for  a  while  under  tlie  influenw  of  tb 
pancreatic  ferment  in  the  stomach.  TJie  milk  williout  boilint;  may  be  kept  on  ice  willi 
out  further  digestion ;  and  this  procedure  has  tlie  ndvaniage  that  the  pancreatic  ferment: 
although  inactive  at  a  tomperature  near  that  of  ice,  are  not  destroyed.  The  decree  o 
digestion  aimed  at  is  indicated  liy  the  production  of  a  slightly,  but  not  nnpleaxantly,  bitte 
taste.  When  the  digestion  is  carried  to  completion,  milk  lias  a  very  bitter  and  dis-igrec 
able  flavor.     Peptonized  milk  gruel,  mentioned  on  pa^e  519,  may  also  be  employed. 

'  By  menns  of  a  high  teinperutura  and  of  liydrochloric  acid  the  meat  enclosed  in  *i 
air-tight  veaiel  is  converted  into  a  fine  emiilsioii  and  is  partly  digeiled.  Its  soft  consisl 
ence,  highly  nutritious  quality,  and  easy  digestibility  render  this  prepuralion  of  the  greal 
-..  ~-iu,,_    The  beef-BOlution  is  preimred  in  New  York  Butisractorily  by  Metlenheimei 
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pletely  digested,  or  when  milk  becomes  tiresome  and  disagreeable  to  the 
patient.  It  is  relied  upon  mainly  by  Leube  in  his  very  successiul  treat- 
ment of  gastric  ulcer.  A  pot  of  the  beef-solution  (corresponding  to  a 
half  pound  of  beef)  is  to  be  taken  during  the  twenty-four  hours.  A 
tablespoonful  or  more  may  be  given  at  a  time  in  unsalted  or  but  slightly 
salted  bouillon,  to  which,  if  desired,  a  little  of  Liebig's  beef-extract  may 
be  added  to  improve  the  taste.  The  bouillon  should  be  absolutely  free 
from  fat.  Unfortunately,  not  a  few  patients  acquire  such  a  distaste  for 
the  beef-solution  that  they  cannot  be  persuaded  to  continue  its  use  for 
any  considerable  length  of  time. 

Freshly-expressed  beef-juice  is  also  a  fairly  nutritious  food,  which  can 
sometimes  be  employed  with  advantage.  The  juice  is  rendered  more 
mlatable  if  it  is  pressed  from  scraped  or  finely-chopped  beef  which  has 
been  slightly  broiled  with  a  little  fresh  butter  and  salt.  The  meat  should, 
however,  remain  very  rare,  and  the  fat  should  be  carefully  removed  from 
the  juice. 

To  the  articles  of  diet  which  have  been  mentioned  can  sometimes  be 
added  raw  or  soft-boiled  egg  in  small  quantity,  and  as  an  addition  to  the 
milk  crumbled  biscuit  or  wheaten  bread  which  may  be  toasted,  or  pos- 
sibly powdered  rice  or  arrowroot  or  some  of  the  infant  farinaceous  foods, 
such  as  Nestle's.  Milk  thickened  with  powdered  cracker  does  not  coag- 
ulate in  large  masses  in  the  stomach,  and  is  therefore  sometimes  better 
borne  than  ordinary  milk. 

For  the  first  two  or  three  weeks  at  least  the  patient  should  be  confined 
strictly  to  the  bill  of  fare  here  given.  Nothing  should  be  left  to  the  dis- 
cretion of  the  patient  or  of  his  friends.  The  treatment  should  be  meth- 
odic. It  is  not  enough  to  direct  the  patient  simply  to  take  easily-digested 
food,  but  precise  directions  should  be  given  as  to  what  kind  of  food  is  to 
be  taken,  how  much  is  to  be  taken  at  a  time,  how  often  it  is  to  be  taken, 
and  how  it  is  to  be  prepared. 

In  all  cases  of  any  severity  the  patient  should  be  treated  in  bed  in  the 
recumbent  posture,  and  warm  fomentations  should  be  kept  over  the  region 
of  the  stomach.     Mental  and  physical  fatigue  should  be  avoided. 

Usually,  at  the  end  of  two  or  three  weeks  of  this  diet  the  patient's  con- 
dition is  sufficiently  improved  to  allow  greater  variety  in  his  food.  Meat- 
broths  may  be  given,  feoiled  white  meat  of  a  young  fowl  can  now  usually 
be  taken,  and  agreeable  dishes  can  be  prepared  with  milk,  beaten  eggs, 
and  farinaceous  substances,  such  as  arrowroot,  rice,  corn-starch,  tapioca, 
and  sago.  Boiled  sweetbread  is  also  admissible.  Boiled  calf's  brain  and 
calf's  feet  are  allowed  by  Leube  at  this  stage  of  the  treatment. 

To  these  articles  can  soon  be  added  a  very  rare  beefsteak  made  from 
the  soft  mass  scraped  by  a  blunt  instrument  from  a  tenderloin  of  beef,  so 
that  all  coarse  and  tough  fibres  are  left  behind.  This  may  be  superficially 
broiled  with  a  little  fresh  butter.  Boiled  white  fish,  particularly  cod,  may 
also  be  tried. 

It  is  especially  important  to  avoid  all  coai'se,  mechanically-irritating 
food,  such  as  brown  bread,  wheaten  grits,  oatmeal,  etc. ;  also  fatty  sub- 
stances, pastry,  acids,  highly-seasoned  food,  vegetables,  fruit,  and  all 
kinds  of  spirituous  liquor.  The  juice  of  oranges  and  of  lemons  can  usually 
lie  taken.     The  food  should  not  be  taken  very  hot  or  very  cold. 

For  at  least  two  or  three  months  the  patient  should  be  confined  to  the 
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easily-digested  articles  of  diet  mentioDcd.    These  afford  sufficient  variet 
and  no  license  should  be  given  to  exceed  the  dietary  prescribed  by  t 

Ehysiciaa.  Transgression  in  this  respect  is  liable  to  be  severely  pimishi 
y  return  of  the  symptoms.  When  there  is  reason  to  believe  that  t 
uloer  is  cicatrized,  the  patient  may  gradually  resume  ids  usual  diet,  b 
often  fur  a  long  time,  and  perhaps  for  life,  he  may  be  compelled  to  gua 
his  diet  very  carefully,  lest  there  should  be  a  return  of  the  disease.  Snou 
tliere  be  symptoms  of  a  relapse,  the  patient  should  resume  at  once  tl 
easily -digested  diet  described  above. 

Medicinal  treatment  of  gastric  ulcer,  although  less  efhcacious  than  tl 
dietetic  treatment,  is  not  to  be  discarded.  Since  4tH  advocacy  by  Ziemssi 
tbe  administratiou  of  Carlsbad  salts  or  of  similarly  composed  salts  belou 
to  the  systematic  treatment  of  gastric  ulcer.  The  objects  intended  to  I 
accomplislied  by  the  use  of  tlicse  salts  are  the  dally  evacuation  of  the  co 
tents  of  tlie  stomach  info  the  intestine  by  gentle  stimulation  of  the  gasti 
peristaltic  movements,  the  neutralization  of  the  acid  of  the  stomacli,  ai 
tlie  preventiou  of  acid  fermentations  in  the  stomach.  Of  these  o^ec 
the  most  important  is  the  prevention  of  stagnation  oi^  the  contents  of  tl 
stomach.  The  cliief  ingredients  of  tlie  Carlsbad  waters  are  sulpliate  ( 
sodium,  carbonate  of  sodium,  aud  cldoridc  of  sodium.  The  most  impor 
ant  of  these  ingredients  is  sulpliate  of  sodium  ^Glauber's  salts),  which  I 
exciting  peristalsis  propels  the  gastric  coutents  into  the  intestine,  and  thi 
relieves  the  stomach  of  its  burden,  prevents  fermcutation,  and  remov 
from  the  surfiice  of  the  ulcer  an  imjwrtant  soui-ce  of  irritation.  The  ca 
bonate  of  sodium  neuti-alizus  the  acids  of  the  stomach,  but  the  main  vali 
of  this  ingredient  and  of  the  chloride  of  sodium  is  that  in  some  way  th( 
correct  the  action  of  the  Glauber's  salts,  so  that  the  latter  may  be  takt 
in  smaller  gnautity  aud  without  the  nsual  unpleasant  effects  of  pu 
Glauber's  salts.'  The  artificial  Carlsbad  salts  are  to  be  preferred  to  tl 
natural  or  the  artificial  Carlsbad  water.  The  natural  Carlsbad  salts  ar 
nmcli  of  those  sold  as  artificial  Carlsbad  sails  consist  almost  wholly  of  su 
pliate  of  sodium.  It  is  therefore  best  to  prescribe  in  proper  proportit 
the  leading  ingredients  of  tliese  salts.  A  suitable  combination  is  sulpha 
of  sodium  five  ounces,  bicarbonate  of  sodium  two  ounces,  and  chloric 
of  sodium  one  ounce  (Leichtenstem ').  The  relative  proportion  of  tl 
ingredients  may  of  course  be  varied  somewhat  to  suit  iudividual  case 
The  salts  are  to  be  taken  daily  before  breakfast  dissolved  in  a  conside 
able  quantity  of  warm  water.  One  or  two  heaping  teaspoonfuls  of  tl 
salts  are  dissolved  in  one-half  to  one  pint  of  water  warmed  to  a  tempe 

'  Water  from  (he  Sprudel  spring  contains  in  16  ounces  18.2  grains  of  sulphate  of  •odiui 
14.0  grains  of  bicarbonate  of  sodinm,  anil  7.9  gmins  of  chloride  of  sodium,  and  11.8  cut 
indies  of  carbonic  acid.  Its  nntiirat  tctnperaliire  is  158°  F.  The  other  CarUbail  sprin 
have  l)ie  tame  Gxed  compoailion  and  vnry  only  in  temperature  and  amount  of  CO.. 

'  The  second  edition  of  the  German  PhnrmacniHeia  contains  a  formula  for  makins  an 
fidal  Carlsbad  salts,  so  that  tlie  ingredients  are  in  about  the  same  proportion  sa  in  tl 
natural  vater.  The  formula  is  ss  follows:  Dried  eulphiite  of  sodium  44  parts,  sulpha 
of  potassium  2  parts,  chloride  of  smliiim  IS  parts,  hicarbonate  of  sodium  36  parts.  The 
should  be  mixed  so  as  to  make  a  white  dry  powder,  Tlie  Carlsbad  water  is  imitated  I 
diawlving  6  grammes  of  this  salt  in  1  liter  of  water  {Pharmiuopaia  Oermaniea,  edit 
altera,  Berlin,  1S82,  p.  232)_. 

According  to  a  prescription  very  commonly  used  in  Germanv,  tbe  Carlsbad  salts  a 
made  by  talcing  sulphate  of  sodium  50  parts,  bicarbonate  of  sodium  R  parts,  chloride  < 
sodium  3  porta.  Doae.  a  leosuoonful  dimolved  in  one  or  two  tumblers  of  warm  wat 
(Ewold  u.  LUdecke,  Handb.  d.  AUg.  u.  spec.  ArtMivanyrdtuaigiUhTe,  Berlia,  1883,  p.  4t>l>; 
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ature  of  95®  F.  One-fourth  of  this  is  to  be  drunk  at  a  time  at  intervals 
of  ten  minutes.  Breakfast  is  taken  half  an  hour  after  the  last  draught. 
After  breakfast  there  should  follow  one  or  two  loose  movements  of  the 
bowels.  If  this  is  not  the  case,  the  next  day  the  quantity  of  the  salts  is 
to  be  increased,  or  if  more  movements  are  produced  the  quantity  is  to  be 
diminished  until  the  desired  result  is  obtained.  In  case  the  salts  do  not 
operate,  an  enema  may  be  used.  Usually,  to  obtain  the  same  effect,  the 
quantity  of  salts  may  be  gradually  diminished  to  a  teaspoonful. 

The  Carlsbad  salts  are  directed  especially  against  the  chronic  gastric 
catarrh  which  complicates  the  majority  of  cases  of  ulcer  of  the  stomach. 
It  is  well  known  that  the  most  effective  metliod  of  treating  this  morbid 
condition  is  the  washing  out  of  the  stomach  by  means  of  the  stomach- 
tube.  The  propriety  of  adopting  this  procedure  in  gastric  ulcer  comes, 
therefore,  under  consideration.  Although  the  use  of  the  stomach-tube  in 
gastric  ulcer  is  discarded  by  Leube  and  by  See  on  account  of  its  possible 
danger,  nevertheless  this  instrument  has  been  employed  with  great  benefit 
in  many  instances  of  this  disease  by  Schliep,  Debore,  and  others.^  No 
instance  of  j)erforation  of  an  ulcer  by  means  of  tlie  stomach-tube  has 
been  reported,  and  in  general  no  evil  effects  have  resulted ;  but  Duguet 
cites  a  case  of  fatal  hemorrhage  following  washing  out  of  the  stomach.* 
In  view  of  the  great  benefit  to  be  secureci  by  wasliing  out  the  stomach, 
and  of  the  comparatively  slight  danger  which  attends  the  process,  it  seems 
justifiable  to  adopt  this  procedure  cautiously  and  occasionally  in  cases  of 
gastric  ulcer  with  severe  gastric  catarrh.  Of  course  only  the  soft  rubber 
tube  should  be  used,  and  the  siphon  process  should  be  adopted.*  The 
stomach  may  be  washed  out  with  pure  warm  water  or  with  water  con- 
taining a  little  bicarbonate  of  sodium  (one-half  drachm  to  a  quart  of 
water).  The  occasional  cleansing  of  the  stomach  in  this  way  can  hardly 
fail  to  promote  the  healing  of  the  ulcer.  Recent  or  threatened  hemor- 
rhage from  the  stomach  would  contraiudicate  the  use  of  the  stomach- 
tube. 

Beyond  the  measures  indicated  there  is  little  more  to  do  in  the  way  of 
treatment  directed  toward  the  reiwiir  of  the  ulcer.  Not  much,  if  any- 
thing, is  to  be  expected  from  the  employment  of  drugs  which  have  been 
claimed  to  exert  a  specific  curative  action  on  the  ulcer.  Of  these  dnigs 
those  which  have  been  held  in  the  greatest  repute  are  bismuth  and  nitrate 
of  silver.  Trousseau  *  devised  a  somewhat  complicated  plan  for  admin- 
istering bismuth  and  nitrate  of  silver  in  succession  for  several  months  in 
the  treatment  of  gastric  ulcer.  There  are  few  who  any  longer  cherish 
any  faith  in  these  drugs  as  curative  of  gastric  ulcer.  The  same  may  be 
said  of  other  drugs  which  have  been  thought  to  have  similar  specific 
virtue  in  the  treatment  of  gastric  ulcer,  such  as  acetate  of  lead,  arsenic, 
chloral  hydrate,  iodoform,  etc. 

*  Schliep,  DeutJfeh,  Arch,  J,  Win,  Mtd.,  Bd.  13;  Debore,  L' Union  mid.,  Dec.  30,  1882; 
Bianchi,  Uat.  degli  Ottpitali,  March  26,  1884. 

'  Oat.  des  II&p,,  Apr.  29,  1884.  In  a  case  of  gastric  ulcer  of  Comillon  severe  hemor- 
rhage followed  washing  out  the  stomach  (Le  Proff.  miii.f  Apr.  28,  1883). 

'  Soft  rubber  stomach-tubes  are  made  bv  Tiemann  &  Co.  in  New  York,  and  are  sold 
by  most  medical  instrument-makers.  A  description  of  the  appropriate  tube  and  of  the 
method  of  its  use  is  given  by  W.  B.  Piatt  C^The  Mechanical  Treatment  of  Diseases  of 
the  Sti)mach,''  Maryland  Medical  Journal,  March  8,  1884). 

*  CUnique  midicale^  t.  iii.  p.  95,  Paris,  1865. 
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It  remains  to  consider  therapeutic  measures  which  may  be  Deccssary  tc 
combat  individual  symptoms  of  gastric  ulcer. 

The  paiu  of  gastric  ulcer  is  generally  relieved  in  a  few  days  by  Btrici 
adherence  to  the  dietetic  regimen  wliicli  lias  been  laid  down.  When  this 
ia  not  the  case,  it  may  be  best  to  withhold  all  food  from  the  stomach  and 
to  nourish  by  the  rectum.  But  this  cannot  be  continued  long  without 
weakening  the  patient,  and  somutiraea  the  paiu  persiata  in  spite  of  th( 
rest  afforded  the  stomach.     Undoubtedly,  tne  most  effective  means  of 

?|uietiug  the  pain  of  gastric  ulcer  is  the  administration  of  opium  in  somf 
orm.  Opium  shoulu  not,  however,  be  resorted  to  ivithout  full  considera- 
tion of  the  possible  consequences.  When  the  use  of  this  dru^  is  ou(x 
b^un,  the  patient  is  liable  to  become  dependent  upon  it,  and  may  Ik 
inclined,  consciously  or  unconsciously,  to  exaggerate  the  pain  in  order  tc 
obtain  the  narcotic  When  prescribing  opium  in  this  disease  the  phy- 
sician should  have  in  mind  the  danger  of  establishing  the  opium  habit 
Moreover,  o|iium  retards  digestion,  and  is  anything  out  an  aid  to  th( 
proper  dietetic  regimen,  which  is  all-important.  If  it  is  decided  to  givt 
opium,  it  does  not  matter  much  in  what  form  it  is  adntinistcrcd,  but  tlit 
dose  sliould  be  as  small  as  will  answer  the  purpose.  Hyi>odcrmic  injec- 
tions of  moqihine  over  the  region  of  the  stomach  may  be  recommeniied, 
Codeia  oflen  produces  less  disturbance  than  opium  or  morphine.  A  use- 
ful powder  for  the  relief  of  pain  is  one  containing  8  or  10  grains  of  sub- 
nitrate  of  bismuth,  ^  grain  of  sulphate  of  mor|)hia,  and  \  grain  of 
extract  of  belladonna.  Much  of  tlie  beneficial  effect  attributed  to  bis- 
muth is  in  reality  due  to  its  customary  combination  with  a  small  quantity 
of  morphine.  Before  resorting  to  opium  in  cases  of  severe  pain  it  wit 
be  well  to  try  some  of  the  other  means  for  relieving  the  pain  of  ga8tri( 
ulcer,  although  they  are  le.s8  effective.  Gerliardt  thinks  that  astringent! 
are  better  than  narcotics  to  relieve  the  pain  of  ulcer,  and  he  recommend; 
for  the  pur|M)se  three  or  four  drops  of  solution  of  chloride  of  iron  dilutei 
with  a  wineglassful  of  water,  to  be  taken  several  times  daily.  Althougl 
this  recommendation  ia  from  high  authority  and  is  often  quoted,  sufBcien 
confirmatory  evidence  of  its  value  is  lacking.  Other  medicines  recom 
mended  are  hyoscyamus,  belladonna,  choral  hydrate,  chloric  ether,  hydro 
cyanicacid,  bismuth,  nitrate  of  silver,  and  compound  kino  powder.  Some- 
times warm  fomentations,  at  other  times  a  liglit  ice-lcig  over  tlie  epigas- 
trium, afford  raarke<l  relief  of  the  pain.  Counter-irritation  over  thi 
r^ion  of  the  stomach  has  also  given  relief.  This  may  be  effected  with  : 
mustard  plaster  or  by  croton  oil.  I  have  known  the  establishment  of  i 
small  nitrio-acid  issue  in  the  pit  of  the  stomach  to  relieve  the  pain,  bii 
such  severe  measures  of  counter-irritation  are  generally  unnecessary- 
The  application  of  a  few  leeches  over  the  epigastrium  has  been  higlil} 
recommended,  but  this  should  be  done  without  much  loss  of  blood.  Tin 
effect  of  position  of  the  body  upon  the  relief  of  pain  should  be  detor 
mined.  When  tlie  ]>ain  is  due  to  flatulence  or  to  acid  fermentation  in  tin 
stomach,  the  treatment  should  be  directed  lo  those  states. 

The  most  effective  means  of  controlling  the  vomiting  in  gastric  ulcer  an 
the  regulation  of  the  diet  and,  if  necessary,  the  resort  to  rectal  alimenta- 
tion. Absolute  rest  should  be  enjoined.  Whenever  small  quantities  of 
milk,  peptonized  or  in  any  other  form,  cannot  be  retained,  then  exclusivi 
rectal  feeding  may  be  tried  for  a  while.    There  have  been  cases  of  gastri( 
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ulcer  when  both  the  stomach  and  the  rectum  have  been  intolerant  of  food. 
In  such  desperate  cases  the  attempt  may  be  made  to  introduce  food  into 
the  stomach  by  means  of  the  stomach-tube,  for  it  is  a  singular  fact  that 
food  introduced  in  this  way  is  sometimes  retained  when  everything  taken 
by  the  mouth  is  vomited.^  The  cautious  washing  out  of  the  stomach  by 
the  stomach-tube  may  prove  beneficial.  In  these  cases  the  attempt  has 
also  been  made  to  nourish  by  subcutaneous  injections  of  food.  In  a  case 
of  gastric  ulcer  where  no  food  could  be  retained  either  by  the  stomach  or 
by  the  rectum  Whittaker'  injected  subcutaneously  milk,  beef-extract,  and 
warmed  cod-liver  oil.  The  oil  was  best  borne.  The  injections  were  con- 
tinued for  four  days  without  food  by  the  mouth  or  rectum.  The  patient 
recovered.  At  the  best,  hypodermic  alimentation  can  afford  but  slight 
nourishment,  and  is  to  be  regarded  only  as  a  last  refuge.  If  there  is 
danger  of  death  by  exhaustion,  transfusion  may  be  resorted  to. 

Of  remedies  to  check  vomiting,  first  in  importance  are  ice  swallowed 
in  small  fragments  and  morphine  administered  hypodermically.  Effer- 
vescent drinks,  such  as  Vichy,  soda-water,  and  iced  champagne,  may 
bring  relief.  Other  remedies  which  have  been  recommended  are  bis- 
muth, hydrocyanic  acid,  oxalate  of  cerium,  creasote,  iodine,  bromide  of 
potash,  calomel  in  small  doses,  and  ingluvin.  But  in  general  it  is  best 
to  forego  the  use  of  dinigs  and  to  rely  upon  proper  regulation  of  the  diet, 
such  as  iced  milk  taken  in  teaspoonful  doses,  and  upon  repose  for  the 
stomach. 

Hemorrhage  from  the  stomach  is  best  treated  by  absolute  rest,  the 
administration  of  bits  of  ice  by  the  mouth,  and  the  application  of  a  flat, 
not  too  heavy,  ice-bag  over  the  stomach.  The  patient  should  lie  as  quietly 
as  possible  in  the  supine  position,  with  light  coverings  and  in  a  cool  at- 
mosphere. He  should  be  cautioned  to  make  no  exertion.  His  apprehen- 
sions should  be  quieted  so  far  as  possible.  All  food  should  be  withheld 
from  the  stomach,  and  for  four  or  five  days  after  the  cessation  of  profuse 
hemorrhage  aliment  should  be  given  only  by  the  rectum.  There  is  no 
proof  that  styptics  administered  by  the  mouth  have  any  control  over  the 
hemorrhage,  and  as  they  are  liable  to  excite  vomiting  they  may  do  harm. 
Ergotin,  dissolved  in  water  (1  part  to  10),  may  be  injected  hypodermically 
in  grain  doses  several  times  repeated  if  necessary.     If  internal  styptics 

*  Dehore,  7/  Union  mfdieale,  Dec.  30, 1882,  and  Oca.  des  H6p.,  April  29,  1884.  For  this 
reason  Debore  makes  extensive  use  of  tlie  stomach-tube  in  general  in  feeding  patients 
afiected  with  gastric  ulcer.  He  objects  to  an  exchisive  milk  diet  on  account  of  the  quan> 
tity  of  fluid  necessary  to  nourish  the  patient,  which  he  says  amounts  to  three  to  four 
quarts  of  milk  daily.  To  avoid  these  inconveniences,  he  gives  three  times  daily  gviss 
of  meat-powder  and  ziiss  of  bicarbonate  of  sodium  (or  ecjual  parts  of  cfilcined  magnesia 
and  bicarb,  sod.),  well  stirred  into  milk.  This  is  to  be  introduced  by  the  stomach-tube 
on  acconnt  of  its  disagreeable  taste.  lie  believes  that  tlie  addition  of  the  large  quantity 
of  alkali  prevents  digestion  from  beginning  until  the  food  has  reached  the  intestine.  He 
also  gives  daily  a  quart  of  milk  containing  grs.  xv  of  saccharate  of  lime.  Debore's 
method  of  prepariiig  the  meat-powder  is  described  in  U  Union  midienUj  July  29,  1882,  p. 
160.  He  also  uses  a  milk-powaer  {ibid.,  Dec  30,  1882 ;  see  also  Le  Frogrbs  mid.,  July  12 
1884). 

«  J.  T.  Whittaker.  "Hypodermic  Alimentation,"  The  Oinic,  Jan.  22,  1876. 

Bemutz  practised  successfully  in  two  cases  the  hypodermic  injection  of  fresh  dog's 
blood  ( Oat.  d&t  H6p.,  1882,  Ko.  64). 

Knieg  ( Wiener  med.  Wochentchr.,  1875,  No.  34)  injected  15  cc  of  olive  oil  twice  a  day 
subcutaneously  without  causing  abscesses. 

Menzel  and  Poroo  were  the  first  to  employ  hvpodermic  alimentation  {ihid.^  1869, 
No.  31). 
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are.  to  be  used,  perhaps  the  best  are  alum-whey  and  a  conibiuation  o 
gallic  acid  10  grains  and  dilute  sulphuric  acid  10  drops  dilute  wit 
water.  Fox  praises  acetate  of  lead,  and  others  ergot,  tannin,  and  Mot 
sell's  solution.  If  there  is  vomiting  or  much  restlessness,  inorphii 
should  be  given  hypodermically.  If  tlie  bleeding  is  profuse,  elasl 
ligatures  may  be  ap^ilied  for  a  short  time  around  the  upper  part  of  or 
or  more  extremities,  so  as  to  shut  out  temporarily  from  the  circulatio 
the  blood  contained  in  the  extremity.  If  synoo[)e  threatens,  ammoni 
or  a  little  ether  may  be  inhaled,  or  ether  may  be  given  hypodemiicallj 
Brandy,  if  administered,  should  be  given  either  by  the  rectum  or  hyp< 
derraically.  Caution  should  be  exercised  not  to  excite  too  vigorously  tj 
force  of  the  circulation,  as  the  diminished  force  of  the  heart  is  an  impor 
ant  ageut  in  checking  hemorrhage.  When  life  is  threatened  in  consi 
qnence  of  the  loss  of  blood,  then  recourse  may  be  had  to  transfusion,  bt 
experience  has  shown  that  this  act  is  liable  to  cause  renewed  hemorrhac 
iu  consequence  of  the  elevation  of  the  blood-pressure  which  follows  i 
Transfusion  is  therefore  indicated  more  for  the  acute  aniemia  after  tl 
hemorrh:^  has  ceased  and  is  not  likely  to  be  renewed.  It  should  not  I 
employed  immediately  after  profuse  litematemesis,  unless  it  is  probab' 
that  otherwise  the  patient  will  die  from  the  loss  of  blood,  and  men  it 
well  to  transfuse  only  a  small  quantity,' 

Schilling  recommends,  when  the  bleeding  is  so  profuse  that  the  patient 
life  is  threatened,  to  tampon  the  stomach  by  means  of  a  rubber  halloo 
attached  to  the  end  of  a  soft-rubber  stomach-tube.'  The  external  6urfa( 
of  the  balloon  is  slightly  oiled.  It  is  introduced  into  the  stomach  in 
collapsed  state,  and  after  its  introduction  it  is  moderately  distended  wit 
air.  When  the  balloon  is  to  be  withdrawn  the  air  should  be  allowe 
slowly  to  escape.  Schilling  tried  this  procedure  in  one  case  of  hemoi 
rhage  from  gastric  ulcer,  allowing  the  inflated  bag  to  remain  in  tl 
stomach  twelve  minutes.  The  hemorrhage  ceased  and  was  not  renewet 
Experience  only  can  determine  whether  this  device,  to  which  there  ai 
manifest  objections,  will  prove  a  valuable  addition  to  our  meagre  meai 
of  controlling  hemorrhage  from  the  stomach. 

'  Michel  Ininsruseii  sitcoeaafully  in  a  case  of  extreme  amemia  follnwmg  sastrorriiag 
(Bei-L  lUm.  WochetiKliT.,  1S70,  No.  49|.  In  a  case  of  profuse  and  repeated  litem atemea 
which  followed  wiabing  out  the  Momach  Micliaelis  infiisad  ioto  the  veins  350  ec.  c 
Bolulion  of  common  aalL  Reaction  gradiinllv  followed,  and  the  patient  recovered.  Tli 
cn»e,  which  was  one  of  probable  nicer,  ilhi»tru(es  the  advantages  of  iDfnsing  a  amall  qmi 
ihy  (ibid.,  June  23,  13S4).  The  dangers  ore  illuslrated  by  a  case  reported  by  V.  Hncke 
wlio  infused  1500  cc.  of  salt  solution  in  a  patient  in  a  atnte  of  extreme  collajne  resultin 
from  hemojrrhage  front  gastric  ulcer.  The  patient  rallied,  bat  he  died  three  hours  tttt 
the  infusion  from  renewed  hemorrhage  (Wiener  ned.  U'oehervicfir.,  ISS.^  No.  37{.  I 
Lfgroux's  case  of  gastric  ulcer  renevra  hemorrhage  and  death  followed  the  tranafunio 
of  onlj  80  grammes  of  blood  {Areh.  jfti.  df.  MM.,  Nov.,  1880|.  In  a  case  quoted  b 
RouBsel,  Leroy  transfused  130  grammes  of  blood  in  a  girl  Iwenlv  years  old  who  lay  at  t!i 
point  of  death  from  repeated  hemorrhages  from  a.  gastric  ulcer.  In  the  following  nig) 
occurred  renewed  hemorrhage  and  death  (Oiii.  du  H6p.,  Sept.  22,  1SS3).  According  I 
the  eiperimenls  of  Schwarti  and  V.  Ott,  the  tranafusion,  or  rather  infusion,  of  physiolof 
ical  salt  solution  is  as  useful  as  that  of  lilood,  and  it  is  simpler  and  unattended  with  son: 
of  the  dangers  of  bloud-transfusion.  The  formula  is  chloride  of  sodium  6  parts,  dislille 
water  lOUO. 

•  F.  Schilling,  Aerttl,  I-aliiUge«At.,  Jan.  8,  1884.    Schreiber,  in  order  to  determine  th 

Cition  of  the  stomach,  was  the  first  to  introduce  and  inflate  in  this  organ  a  rubber  ba 
a  [Deutteht*  Arch.  f.  klia,  Med.,  June  5,  1877),     Uhler  recommends  in  case  of  profiu 

trie  hemorrhage  to  pi 1  l--  i —  ^ —  -■.  -  -. 1  --j  mi  ■-.  _7.i    if.-t.  .  ... 

)mid  Med.  Joum.,  Aug.  3 
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Tlie  boldest  suggestion  ever  made  for  stopping  gastric  hemorrhage  is 
that  of  Rydygier,  who  advocates  in  case  hemorrhage  from  an  ulcer 
threatens  to  be  fatal  to  cut  down  upon  the  stomach,  search  for  the 
bleeding  ulcer,  and  then  resect  it.^  Notwithstanding  the  great  advances 
made  in  gastric  surgery  during  the  last  few  years,  Rydygier's  suggestion 
seems  extravagant  and  unwarrantable. 

The  most  effectual  treatment  of  the  dyspepsia  which  is  present  in  many 
cases  of  gastric  ulcer  is  adherence  to  the  dietetic  rules  wJiich  have  been 
laid  down,  aided  by  the  administration  of  Carlsbad  salts  and  perhaps 
in  extreme  cases  the  occasional  and  cautious  use  of  the  stomach-tube. 
If  eructations  of  gas  and  heartburn  are  troublesome,  antacids  may  be 
employed,  but  they  should  be  given  in  small  doses  and  not  frequently, 
as  the  ultimate  effect  of  alkalies  is  to  increase  the  acid  secretion  of  the 
stomach  and  to  impair  digestion.  The  best  alkali  to  use  is  bicarbonate 
of  sodium,  of  which  a  few  grains  may  be  taken  dry  upon  the  tongue  or 
dissolved  in  a  little  water. 

If  perforation  into  the  peritoneal  cavity  occur,  then  opium  or  hypoder- 
mic injections  of  morphine  should  be  given  in  large  doses,  as  in  peritoni- 
tis. Bran  poultices  sprinkled  with  laudanum  or  other  warm  fomentations 
should  be  applied  over  the  abdomen,  although  in  Germany  ice-bags  are 
preferred.  Food  should  be  administered  only  by  the  rectum.  The 
chances  of  recovery  are  extremely  slight,  but  the  patient's  sufferings  are 
thus  relieved.  In  view  of  the  almost  certainly  fatal  prognosis  of  j^erfor- 
ation  of  gastric  ulcer  into  the  general  peritoneal  cavity,  and  in  view  of 
the  success  attending  various  operations  requiring  laparotomy,  it  would 
seem  justifiable  in  these  cases,  after  arousing,  if  possible,  the  patient  from 
collapse  by  the  administration  of  stimulants  per  rectum  or  hy}K)dermically, 
to  open  the  peritoneal  cavity  and  cleanse  it  with  some  tepid  antiseptic 
solution,  and  then  to  treat  the  perforation  in  the  stomach  and  the  case 
generally  according  to  established  surgical  methods.^  This  would  be  the 
more  indicated  if  it  is  known  that  the  contents  of  the  stomach  at  the  time 
of  perforation  are  not  of  a  bland  nature. 

It  is  important  to  maintain  and  to  improve  the  patient's  nutrition,  which 
often  becomes  greatly  impaired  from  tne  effects  of  the  ulcer.  This  indi- 
cation is  not  altogether  compatible  with  the  all-important  one  of  reducing 
to  a  minimum  tne  digestive  work  of  the  stomach.  Nevertheless,  some 
of  the  easily-digested  articles  of  food  which  have  been  mentioned  are 
highly  nutritious.  By  means  of  these  and  by  good  hygienic  management 
the  physician  should  endeavor,  without  violating  the  dietetic  laws  which 
have  been  laid  down,  to  increase,  so  far  as  possible,  the  strength  of  his 

fatient.     Starvation  treatment  in  itself  is  never  indicated  in  gastric  ulcer, 
nunction  of  the  body  with  oil  is  useful  in  cases  of  gastric  ulcer,  as  recom- 
mended by  Pepper.* 

*  Berl  klin,  WocheMchr,^  Jan.  16,  1882. 

'  Mikulicz  has  successfully  treated  bv  laparotomy  a  case  of  purulent  peritonitis  result- 
ing from  perforation  of  the  intestine  with  extravasation  of  the  intestinal  contents.  lie 
says  that  the  operation  is  not  contraindlcated  by  existing  peritonitis  if  the  patient  is  not 
already  in  a  state  of  collapse  or  sepsis.  The  perforation  is  closed  by  sutures  after  fresh- 
ening the  edges  of  tlie  opening  (abstract  in  the  Medical  Newsj  Philada.,  Sept.  6,  1884). 
Both  Kuh  and  Rydygier  recommend  opening  the  abdomen  after  perforation  of  gastric 
ulcer.  The  borders  of  the  ulcer  are  to  be  resected  and  the  opening  closed  by  sutures 
(  yolkmann*9  SammL  klin.  Vorirage,  No.  220,  p.  12).- 

'  North  Carolina  Medical  Journal^  1880,  yoi.  y.  p.  6. 
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xperiments,  meDtiooed  on  p^  514,  it  is 
teract  the  aotemia  of  gastric  ulcer.  IroD, 
nouth,  disturbs  the  stomach  and  is  decidedly 
tive  stage  of  gastric  uloer.  During  cotiva- 
paratiuQS  of  iron  should  be  given,  and  these 
a  relapse.  When  tiie  indication  to  remove 
eclally  when  the  chlorolic  form  of  ansemia 
e  hypodermic  method  of  administering  iron, 
ot  yet  been  raade  thoroughly  satisfactory. 
gastric  ulcer  would  an  efficient  and  unirri- 
'  hypodermic  odmiuistration  prove  a  great 
le  best  preparation  for  hypoaerraic  use  ia 
>ue-  to  two-grain  doses  in  a  10  per  cent. 

used  must  be  clear  and  not  over  a  month 
shortly  before  using  should  be  washed  with 

are  best  borne  wheo  made  iuto  the  long 

the  nates,  as  recommended  by  Lewin  for 
ite,  A  slight  burning  [lain  is  felt  for  ten 
This  is  the  method  employed  by  Quincke 
it  inflammatory  reaction.'  It  is  well  to 
bund  by  experiment  on  animals  that  large 
eonsly  cause  nephritis.  Other  preparations 
immeoded  for  hypodermic  use  are  ferrura 
pyrophosphoricuni  cum  natr.  citrico  (Neuss), 
01  ammon.  citr.  (Hugueniu),  ferrum  pepto- 

(Rosenthal).*  "Wiien  it  becomes  safe  to 
!i,  then  the  blander  preparations  should  be 
)hate,  lactate,  effervescing  eitrnte,  femim 
s  the  following  prescription:  Ferr,  redact, 
alatin  q.  s. ;  make  90  pills :  at  first  one,  and 

these  pills  may  be  taken  three  times  a  day. 
^ills  are  about  as  sott  as  butter, 
ilcer  may  require  treatment.  Cicatrization 
hvays  cure  in  the  clinical  sense.  As  the 
-mation  and  contraction  of  cicatricial  tissue 
le  functions  of  the  stomach  may  follow  the 
most  important  of  these  sequels  is  stenosis 
,  particularly  of  the  pyloric  orifice.  Very 
/lorus  may  l»e  pnxbiced  before  the  ulcer  is 
2e  Instances  a  stenosing  ulcer  of  the  pylorus 
id.*     The  most  important  of  these  sequels 

'ed.,  Bd.  II.  p.  27  i  Glaenecke,  Arch-J.  exptr.  Path,  ik 

1.1(1. 

.  liii.  p.  290 ;  Ne.m  ZtltKhrJfl  /.  Wi'n.  JIM.,  Bd.  3, 

khutii.  AeriU,  1876,  Ko.  U ;  Roeenthal,  Wimer  mtd. 


<  an  elliptical  InciBion  an  old  indurated  ulcer  o(  Ilia 
lominnl  walli.  The  patient  died  three  yeara  after- 
379. p. Til ).  Lauenslein  resected  the  pvlnniB  nnaiic- 
tea  on  nicer  of  the  pylunu  with  fibroj'tl  induration 
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of  gastric  uloer  will  be  treated  of  hereafter.  Here  it  need  onlv  be  said 
that  during  convalescence  from  gastric  ulcer  attention  to  diet  is  all-import- 
ant. For  a  long  time  the  diet  should  be  restricted  to  easily-digested 
food.  The  first  symptoms  of  relapse  are  to  be  met  by  prompt  return  to 
bland  diet,  or,  if  necessarj',  to  rectal  alimentation. 


Addendum. 

Ulcers  of  the  stomach  which  do  not  belong  to  the  category  of  simple 
ulcer  are  for  the  most  part  of  pathological  rather  than  of  clinical  interest. 

Although  miliary  tubercles  in  the  walls  of  the  stomach  are  more  fre- 
quent than  is  generally  supposed,  genuine  tuberculous  ulcers  of  the 
stomach  are  not  common.  The  most  important  criterion  of  these  ulcers 
id  the  presence  of  tuberculous  lymphatic  glands  in  the  neighborhood, 
and  of  miliary  tubercles  upon  the  peritoneum  corresponding  to  the  ulcer. 
Sometimes  miliary  tubercles  can  be  discovered  in  the  floor  and  sides  of 
the  ulcer.  Tuberculous  gastric  ulcers,  when  they  occur,  are  usually  asso- 
ciated with  tuberculous  ulceration  of  the  intestine.  In  an  undoubted 
case  of  tuberculous  ulcer  of  the  stomach  reported  by  Litten,  however, 
this  was  the  only  ulcer  to  be  found  in  the  digestive  tract.^  Tuberculous 
gastric  ulcers  generally  produce  no  symptoms,  but  they  have  been  known 
to  cause  perforation  of  the  stomach  and  hrematemesis.  Many  cases  which 
have  been  recorded  as  tuberculous  ulcers  of  the  stomach  were  in  reality 
simple  ulcers.  Cheesy  tubercles  as  large  as  a  pea,  both  ulcerated  and 
non-ulcerated,  have  been  found  in  the  stomach,  but  they  are  very  rare. 

Typhoid  ulcers  may  also  occur  in  the  stomach,  but  they  are  infrequent. 
Both  perforation  of  the  stomach  and  gastrorrhagia  have  been  caused  by 
tj-phoid  ulcers,  which,  as  a  rule,  however,  produce  no  symptoms  distinctly 
referable  to  the  ulcer. 

Syphilitic  ulcers  and  syphilitic  cicatrices  of  the  stomach  have  been 
described,  without  suflScient  proof  as  to  their  being  syphilitic  in  origin. 

Necrotic  ulcers,  probably  mycotic  in  origin,  may  be  found  in  the 
stomach  in  cases  of  splenic  fever,  erysipelas,  pyeemia,  etc. 

Ulceration  occurring  in  toxic,  in  diphtheritic,  and  in  phlegmonous 
gastritis  need  not  be  discussed  here. 

Follicular  and  catarrhal  ulcers  of  the  stomach  have  been  described,  but 
without  sufficient  ground  for  separating  them  from  hemorrhagic  erosion 
on  the  one  hand  and  simple  ulcer  on  the  other. 

Hemorrhagic  erosions  of  the  stomach,  to  which  formerly  so  much 
importance  was  attached,  are  now  believed  to  be  without  clinical  signif- 
icance. They  are  found  very  frequently,  and  often  very  abundantly,  after 
death  from  a  great  variety  of  causes. 

around  it  {ibid,y  1882,  No.  9).    These  four  cases  (three  siiccessfnl)  are  all  which  I  have 
found  recortled  of  resection  of  gastric  ulcer.     In  my  opinion  the  resection  of  gastric  ulcers 
which  resist  all  other  methods  of  treatment,  and  especially  those  which  cause  progressive 
stricture  of  the  pylorus,  is  a  justifiable  operation. 
*  Litten,  Virchouf^  Archiv,  Bd.  67,  p.  615. 
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Bt  W.  H.  WELCH,  M.  D. 


Definition. — Caucer  of  the  stomach  is  characterized  aDatomically 
tlie  formation  iii  this  oi^n  of  a  uew  growth,  com]H>se(l  of  a  connect!' 
tissue  stroma  so  arranged  as  to  enclose  alveoli  or  spaces  conlfliniiig  a 
resembling  epithelial  cells.  The  growth  extends  hy  invading  the  tissi 
surrounding  it,  and  frequently  gives  rise  to  secondary  cancerous  depos 
in  otiier  organs  of  the  body.  The  forms  of  cancer  which  occur  priniar 
ill  the  stomach  are  sciiThous,  medullary,  colloid,  and  c}-lindrical  cpithel 
cancer.  The  disease  develops  usually  in  advanced  life.  Rarely  late 
occasioually  without  symptoms  pointing  to  tlie  stomach  as  the  sesit  of  d 
ease,  gastric  cancer  is  usually  attended  by  the  following  symptoms :  I 
of  appetite,  iudigcstion,  vomiting  with  or  without  admixture  with  bio 
pain,  a  tumor  in  or  near  the  epigastric  region,  progressive  loss  of  fl» 
and  strength,  an<]  the  development  of  the  so-called  cancerous  caches 
The  disease  is  not  curable.  After  its  recognition  it  rarely  lasts  Ion; 
than  from  twelve  to  fifteen  months. 

Svsoxii'MS. — Carcinoma  ventriculi ;  Maliguaut  disease  of  the  stoma 
Of  the  many  synonyms  for  the  special  forms  of  cancer,  the  most  co 
mon  are — for  scirrhous,  hard,  fibrous ;  for  mwluUarj-,  encephaloid,  sn 
fungoid;  for  colloid,  gelatinous,  mucoid,  alveolar;  and  for  cylindri 
epithelial,  cylindrical-ccHed  or  cylindrical  or  columnar  epithelioma,  cyl 
drical-colled  cancroid,  destructive  adenoma. 

History. — Cancer  of  the  stomacli  was  known  to  the  ancients  only 
certain  disturbances  of  the  gastric  functions  which  it  produces.  1 
disease  itself  was  not  clearly  appreciated  until  its  recognition  by  po 
mortem  examinations,  M'hidi  began  to  be  ma<1e  with  some  frequei 
after  the  revival  of  medicine  in  tlie  sixteenth  century.  During  tlie  st 
euteentli  and  eighteenth  centuries  several  instances  of  gastric  cancer  i 
recorded,  the  best  described  being  those  obser\-ed  and  collected  by  Mi 
gagni  (1761).  During  this  period  scirrhus  was  regarded  as  the  type 
cancerous  disease.  It  was  a  common  custom  to  call  only  the  ulceral 
scirrhous  tumors  cancerous. 

With  the  awakened  interest  in  patholi^ical  anatomy  which  mark 

the  bep'-'ning  of  the  present  century,  the  gross  anatomicnl  cliaracters 

cancer  and  the  main  forms  of  the  disease  came  to  be  more  clearly  reoc 

nizcd.     After  the  description  of  enccphaloid  cancer  by  Laenncc'  in  181 

*  Ulel.  da  Sciatee*  mid.,  t.  i.  and  t.  zii.,  Paris,  1S12-15. 
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and  the  first  clear  recoguition  of  colloid  cancer  by  Otto*  in  1816,  these 
two  forms  of  cancer  took  rank  witli  scirrhus  as  constituting  the  varieties 
of  cancer  of  tlie  stomach  as  well  as  of  cancer  elsewhere.  All  that  it 
was  possible  to  accomplish  in  the  descri])tion  of  cancer  of  the  stomach 
frnm  a  purely  gross  anatomical  point  of  view  reached  its  culmination  in 
the  great  pathological  works  of  Cruveilhier  (1829-35)  and  of  Carswell 
(1838),  both  of  whom  admirably  delineated  several  specimens  of  gastric 
cancer. 

During  this  period  of  active  anatomical  research  the  symptomatology 
of  gastric  cancer  was  not  neglected.  The  article  on  cancer  by  Bayle  and 
Cayol  in  the  Dictionnaire  dea  Sciences  mSdicaleSy  published  in  1812,  shows 
how  well  the  clinical  history  of  gastric  cancer  was  understood  at  that 
period. 

Cylindrical-celled  epithelioma  of  the  stomach  could  not  be  recognized 
as  a  separate  form  of  tumor  until  the  application  of  the  microscope  to 
the  study  and  classification  of  tumors — an  era  introduced  by  Miiller  in 
1838.'  Cylindrical-celled  epithelioma  of  the  stomach  was  first  recog- 
nized by  Reinhardt  in  1851,  was  subsequently  described  by  Bidder  and 
by  Virchow,  and  received  a  full  and  accurate  description  from  Forster 
in  1858.* 

Until  the  publication  by  Waldeyer*  in  1867  of  his  memorable  article 
on  the  development  of  cancers,  it  was  generally  accepted  that  gastric 
cancer  originated  in  the  submucous  coat  of  the  stomach,  and  that  the 
cells  in  the  cancerous  alveoli  were  derived  from  connective-tissue  cells. 
Waldeyer  attempted  to  establish  for  the  stomach  his  doctrine  that  all 
cancers  are  of  epithelial  origin.  In  all  varieties  of  gastric  cancer  he 
believed  that  he  could  demonstrate  the  origin  of  the  cancer-cells  from 
epithelial  cells  of  the  gastric  tubules — ^a  mode  of  origin  which  had 
previously  been  advocated  for  cylindrical  epithelioma  by  Comil*  (1864). 
waldeyePs  view  has  met  with  marked  favor  since  its  publication,  but 
there  are  eminent  pathologists  who  have  not  given  adherence  to  it  in  the 
exclusive  form  advocated  by  its  author. 

It  is  somewhat  remarkable  that  although  in  the  early  part  of  the  pres- 
ent century  several  monograj>lis  on  gastric  cancer  appeared,®  all  the  more 
recent  contributions  to  the  subject  are  to  be  found  in  theses,  scattered 
journal  articles,  and  text-books.  Of  the  more  recent  careful  and  exten- 
sive articles  on  cancer  of  the  stomach,  those  of  Lebert  and  of  Brinton 
are  perhaps  most  worthy  of  mention.^ 

Etiology. — The  data  for  estimating  the  frequency  of  gastric  cancer 
are  the  clinical  statistics  of  hospitals,  series  of  reconled  autopsies,  and 
mortuary  registration  reports. 

Statistics  with  reference  to  this  point  based  exclusively  upon  the  clin- 
ical material  of  hospitals  have  only  relative  value,  as  they  do  not  repre- 

*  Otto,  Seitene  Beobachlunyen,  etc.^  1816. 

*  Ueber  den  feineren  Ban,  ete.,  der  krankh.  Oeschwiihtej  Berlin,  1838. 

•Reinhardt,  Anntden  d.  Otanti,  ii.  1,  1851;  Bidder,  MiWer^a  Arehiv,  1852,  p.  178; 
Virchow,  Ocu.  mid,  de  Paris,  April  7,  1855;  Forster,  Virchovfa  Archiv,  Bd.  14,  p.  91, 
1858. 

*  Virchou^s  ArchiVf  Bd.  41. 

^Jow-n.  de  FAnaL  et  de  la  PhyH.y  1864. 

*  Chardel,  Benech,  Daniel,  Qermain,  Prus,  Sharpey,  Barras,  etc. 

'  Lehert,  Die  KrankfieUen  des  MagenSf  Tubingen,  1878 ;  Brinton,  BriL  and  For,  Med,- 
Chir,  Rev.,  1857. 
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sent  io  proper  proportion  both  eexes,  all  ages,  all  classes  in  Win,  and  a] 
diseases,  titatistica  based  upon  autopsies  surpass  all  others  in  certaint; 
of  <liagnosi»,  but  they  possess  in  even  greater  degree  the  defects  ui^ 
against  hospital  statistics.  Not  all  the  fatal  cases  in  hospitals  are  exam 
ined  post-mortem,  and  gastric  cancer  is  among  the  diseases  most  likely  t 
receive  such  examination.  Heuce  estimates  of  frequency  based  exclu 
eively  upon  autoixsies  are  liable  to  be  excessive.  Estimates  from  moi 
ttiary  rt^istration  reports,  and  therefore  fi'ora  the  diagnoses  given  ii 
death-certificates,  rest  manifestly  upon  a  very  untrustworthy  l)asis  a 
regards  diaenosis,  but  iu  other  respects  they  represent  the  ideal  point  Oi 
view,  incluaiug,  as  these  reports  do,  all  causes  of  death  among  all  classe 
of  persons.  It  is  evident  that  in  all  methotls  of  estimating  the  frequenc; 
of  gastric  cancer  inhere  important  sources  of  error.  In  general,  th 
larger  the  number  of  cases  upon  which  the  estimates  rest  the  less  prom 
inent  are  the  errors.  Such  estimates  as  we  possess  are  to  be  wgarde 
only  as  approximate,  and  subject  to  revision. 

From  mortuary  statistics  Tanchou  estimates  the  frequency  of  gastri 
cancer  as  compared  with  tliat  of  all  causes  of  death  at  0.6  per  cent 
Virchow,  at  1.9  percent.;  Wyss,  at  2  percent.;  and  D'Espinc,  at  2i 
per  cent.' 

In  8468  autopsies,  chiefly  from  English  hospitals,  Brinton'  founi 
gastric  cancer  reconled  iu  1  per  cent,  of  the  cases.  Gusscnbauer  an< 
Von  Winiwarter'  found  gastric  cancer  recorded  in  \\  per  cent  of  thi 
61,287  autoiKjies  in  the  Pathologiail  Anatomical  Institute  of  the  Vienn 
University,  From  an  analysis  of  11,175  autopsies  in  Prague,  I  fim 
gastric  cancer  iu  3J  per  cent,  of  the  cases.* 

I  have  collected  and  analyzed  with  reference  to  this  point  the  statistic 
of  death  from  all  causes  iu  the  city  of  New  York  for  the  fifteen  year 
fmm  1868  to  1882,  inclusive.'  I  find  that  of  tlie  444,564  deaths  dnrinj 
this  perio<l,  cancer  of  tiie  stomach  was  assigned  as  the  cause  in  1548  case 
and  cancer  of  the  liver  in  867  cases.  Probiibly  at  least  one-third  of  thi 
primary  cancers  of  the  liver  are  to  be  reckoned  as  gastric  cancers.  Thii 
would  make  the  ratio  of  gastric  cancer  to  all  causes  of  death  about  Qa 
per  cent  This  ratio  becomes  about  1  i>er  cent.  (0,93)  if  only  the  deathi 
from  twenty  years  of  age  upward  be  taken  :  ga.stric  cancer  hardly  evei 
occurs  under  that  age.  It  is  probably  fiiir  to  conclude  that  in  New  Yorl 
not  over  1  in  200  of  the  deaths  occurring  at  all  ages  and  from  all  cause 

■  Tanchoa,  FUxh.  mr  h  TVaiVmni  mW.  da  Tvnean  rfu  Sein,  Paris,  1844.  These  Maltt 
tin,  nliicli  nre  based  upon  an  annlyein  of  3S2,S51  deaths  in  the  department  o(  Ihe  Seine 
are  necessnrils  subject  lo  sources  of  error,  but  they  do  rol  seem  to  me  to  deserve  tlie  haral 
critlcixms  nf  Lebert  and  others. 

Virchow,  Vtrkawll.  d.  phyr-mtd.  OarUeck.  TFtiniurj,  1860,  vol,  i.  p.  49— annlysia  ol 
3.100  deaths  in  Wtirzhiir^  during  the  jears  1852-55. 

Wyas,  quoted  by  Ebetein  in  Koitmonii'i  iiamml.  kin.  VcrlrSge,  No.  87— analjaia  of  480* 
deaths  in  Zurich  from  1872-74. 

D'Eapine,  Echo  mtdieal,  1858,  toI.  ii. — mortuary  statialics  of  the  canton  of  Geneva 
considered  to  be  particularly  accurate. 

'  Loe.  cil.  *  Arch. J.  illn.  CA.rurj.,  Bd.  lii.  p.  372. 

*  Slalisti™  of  Dittrich,  Engel,  ■WilHgk,  Wrany,  and  Eppinf^r,  in  Pi-agrr  VierU^ahndtr., 
vols,  vii.,  viii.,  ix.,  x.,  xii.,  xiv.,  xxvii.,  1.,  iciv.,  xcti.,  and  cziv.  Orunfeld  found  in 
1150  autopsies  in  Ihe  general  hoapitnl  fur  aged  persons  in  Copenhagen  102  cancers  of  the 
stom.ich,  or  S  per  cent.  {Sekmldl'ii  Jahrb..  Bd.  198,  p.  141). 

'  These  statistics  are  obtained  from  (lie  records  of  the  Board  of  Health  of  the  city  of 
New  Yorlc.     These  records  are  kept  with  great  care  and  system. 
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is  dne  to  cancer  of  the  stomach,  and  that  about  1  in  100  of  the  deaths 
from  twenty  years  of  age  upward  is  due  to  this  cause. 

The  organs  most  frequently  affected  with  primary  cancer  are  the  uterus 
and  stomach.  In  order  to  determine  the  relative  frequency  of  cancer  \\\ 
these  situations,  I  have  compiled  the  following  table  of  statistics  from 
various  sources:^ 

Prinuuy  Caooeis.  Stomach.  Ut«ruA. 

11,131  in  Yienna 10   per  cent. 31   per  cent 

7,150  in  New  York 25.7  "  "  ......  24.2  "  '* 

9,118  in  Piiris  (THnchou) 25.2  "  " 32.8  "  " 

1,378  in  Paris  (Salle) 31.9  "  " 32      "  " 

587  in  Berlin 35.8  «  « 25      «  " 

183  in  Wurzburg 34.9  "  " 19      '*  " 

1,046  in  Prague 37.6  **  « 33.3  "  " 

889  in  Geneva.   ..••....  45  "  « 15.6  "  ** 


31,482  total 21.4  per  cent 29.5  per  cent 

From  this  table  it  appears  tlmt  in  some  collections  of  cases  the  uterus 
is  the  most  frequent  seat  of  primary  cancer,  while  in  other  collections  the 
stomach  takes  the  first  rank.  If  the  sum-total  of  all  the  cases  be  taken, 
the  conclusion  would  l)e  that  about  one-fifth  of  all  primary  cancers  aixs 
^ted  in  the  stomach,  and  somewhat  less  than  one-third  in  tlie  uterus. 
Even  if  allowance  be  made  for  the  ap[)areutly  too  low  ]^rcentaj2:e  of 
cases  of  gastric  cancer  in  the  large  Vienna  statistics,*  I  should  still  be 
inclined  to  place  the  uterus  first  in  the  list  of  organs  most  frequently 
affected  with  primaiy  cancer,  and  to  estimate  the  frecjuency  of  gastric 
cancer  compared  with  that  of  primary  cancer  elsewhere  as  not  over  25 
jxjr  cent. 

The  liability  to  gastric  cimcer  seems  to  be  the  same  in  both  sexes.  Of 
2214  cases  of  gastric  cancer  which  I  have  collected  from  hospital  statis- 
tics, and  which  were  nearly  all  confirmed  by  autopsy,  1233  were  in  males 
and  981  in  females.*  This  makes  the  ratio  of  males  to  females  about  5 
to  4.  This  difference  is  so  slight  that  no  importance  can  be  attached  to 
it,  especially  in  view  of  the  fact  that  in  most  hospitals  the  males  are  in 
excess  of  the  females. 

'  Vienna  cases:  Gnrlt,  Arch.  /.  hlin,  Chir.y  Bd.  xxv.  p.  421 — statistical  analysis  of 
16,637  tumors  observed  in  the  three  large  .hospitals  of  Vienna  from  1855  to  1878.  New 
York  cases:  see  preceding  foot-note.  Paris  cases:  Tanchou,  op.  eU,f  and  Salle,  rXiologit 
dt  la  Qireino8ej  Th&ie,  Paris,  1877,  ii.  145  H  feq. — fatal  cases  in  Paris  hospitals,  1861-63. 
Berlin  cases:  I^nge,  Ueber  den  Sfagenkrebs,  Inaug.  l)iss.,  Berlin,  1877 — post-mortem 
material.  Wurzburg  cases:  Virchow,  loc  cit.,  and  Virchovfs  Archiv,  Bd.  27  p.  430. 
I'rngue  cases:  reference  given  above— post-mortem  material.  Geneva  cases:  IXEspine, 
loc.  n'/. 

'  That  this  percentage  is  too  low  is  apparent  from  the  fact  that  the  number  of  cases  of 
gastric  cancer  is  only  twice  that  of  primary  cancer  of  liver  in  Gurlt's  statistics. 

*  My  statistics  regarding  sex  are  obtained  from  Prater  Vierteljahrschr.^  vols,  xvii.,  1., 
xciv.»  xcix.,  cxiv. ;  Lange,  op.  cit;  Katzenellenbogen,  Beitr.  zur  SiatiMik  d.  Mayenear^ 
eiitoms,  Jena,  1878;  Leudet,  Bull,  de  rAead.y  t.  29,  p.  564;  Gussenbauer  and  V.  Wini- 
warter, loc.  cit.;  Lebert,  op.  ciL;  Habershon,  JH^enges  of  Abdomen,  Philada.,  1879;  and 
Ann.  d.  StAdl.  Ally.  Krankenh.  zu  Miinchen^  IU\.  i.  and  ii. 

If  to  these  accurate  statistics  be  added  collections  of  cases  from  heterogeneous  sources, 
including  mortuary  statistics  (Brinton,  Louis,  lyEspine,  Virchow,  Gurlt,  Welch),  there 
results  a  total  of  54*26  cases,  witli  2843  males  and  2583  females,  the  two  sexes  l)eing  more 
evenly  represented  than  in  the  more  exact  statistics  given  in  the  text.  In  tliis  collection 
of  canes  Gussenbauer  and  V.  Winiwarter's  cases  only  up  to  the  year  1855  are  included,  as 
the  subsequent  ones  are  doubtless  in  great  part  included  in  Gurlt's  statistics.  According 
to  Brinton,  gastric  cancer  is  twice  as  frequent  in  males  as  in  females. 
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From  tliis  analy^s  wg  may  conclude  tliat  thrce-fonrtlis  of  all  gastric  caii' 
ccrs  occur  between  forty  and  seventy  years  of  age,  Tlie  absolutely  largcsi 
niimber  is  found  between  fifty  and  sixty  years,  but,  taking  into  consid- 
eration the  number  of  thaw  living,  the  liability  to  gastric  cancer  is  ai 
great  between  sixty  and  seventy  years  of  age.  Nevertheless,  the  numbei 
of  cases  between  thirty  and  forty  years  is  considerable,  and  the  occurrenc* 
of  gastric  cancer  even  between  twenty  aud  thirty  is  not  so  exceptional  a; 
is  often  represented,  and  is  by  no  means  to  be  ignored.  The  liability  t( 
gastric  cancer  seems  to  lessen  afler  seventy  years  of  age,  but  here  tin 
nnmbcr  of  cases  and  the  number  of  those  living  are  so  small  that  it  ii 
hazanlons  to  draw  positive  conclusions. 

Cancer  of  the  stomach  in  cliildhood  is  among  the  rarest  of  diseases 
Steiner  and  Neureutter'  failed  to  find  a  single  gastric  cancer  in  20(K 
autopsies  on  children,  CiiUingworth*  has  reported  with  microscopiiai 
examination  a.  case  of  cyhudrical-celled  epithelioma  in  a  mule  infant  dyin^ 
at  the  age  of  five  weeks ;  it  is  probable  tliat  the  tumor  was  congenital 
It  is  not  certain  whether  Wilkinson's*  often-quoted  case  of  congenita 
scirrhus  of  the  pylonis  in  an  infant  five  weeks  old  was  a  cancer  or  ar 
instance  of  simple  hypertrophy.  Xanlich'  cites  a  case  of  colloid  cancel 
affecting  the  stomach,  together  with  nearly  all  the  abdominal  organs,  in  i 
child  a  year  and  a  half  old,  but  whether  the  growth  in  the  stomach  wa; 
primary  or  secon<lary  is  not  mentioned.  The  case  which  Widerhofer 
has  re[)orted  as  one  of  cancer  of  the  stomach  seoondaiy  to  cancer  of  tin 
retro-poritonea!  glands  In  an  infant  Bixteen  days  old  seems  from  tin 
description  to  be  sarcoma.  Scheffer'  has  report«l  a  case  of  lar^  ulceratet 
encephaloid  cancer  of  the  fundus,  involving  the  spleen,  in  a  boy  fourteei 
years  old.  ■Jackson*  has  reported  an  interesting  case  of  cneephaloid  can- 
cer in  a  boy  fifteen  years  old  iu  whom  no  evidence  of  disease  existed  u| 

'  The  Bovirces  of  tlie  statialics  for  ftije  are— Dillrich  (1601,  Praner  VifTldjahnehr.,  toI 
Tvii.;  tyEtipiaelllT),  lie.  cit.;  Vircliow  (63).  Virclwv/i  Archiv,  B<i.  27,  p.  429;  Leude 
(691,  lof.  tit.;  LanRe  (147).  op.  cit.;  KntMiiellenlmeen  (601,  op.  ei(.;  GiiBsenbaiier  ant 
Von  Winiwarler  (493  cases  up  U>  18.551,  ioc.  ril. ;  Lebert  (314),  op.  eil. ;  Halierslioo  176) 
o/).ei'l./Gurlt(4.J6),  locdL;  '/"rn™.  jV.  Y.  Palk  Snc.,  vol  Hi\) ;  and  TVnn*.  Lmdon  Path 
Soe.,  voIb.  i.-xxxlv.  (43).  The  reitulw  cornsapond  closely  to  those  of  Ihe  sinnller  Etatutio 
of  BrintOD  and  of  LeherL 

•  Prager  VierldjahTtdiT.,  vol.  lixiix.  p.  77. 

'  BntUh  Med.  Joiim.,  Aii(t.  2.'i,  1877.  p.  2-53. 

•  London  and  Edinburgk  Motilh.  Jonm.  a/  Jftd.,  1841,  toI.  i.  p.  23. 
'  Prnger  med.  WocAmncAr.,  1864,  No.  34. 

•  Jnlirb.f.  KiTuUrheilk.  All.  Reihe.  Bd.  ii.  Ilell  4,  p.  194. 
'  Jahrb.J.  Kinderheilk.,  iv.  p.  425,  1880. 

'  J.  B.  S.  Jackeon,  ExttuJ*  from  the  Rearrdt  aj  the  Boston  Socielg  /or  Medical  Impntt 
Mm^  vol.  T,  Appendix,  p,  109,  Boeton,  1867. 
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to  ten  weeks  before  death.  These  cases,  which  are  all  that  I  have  been 
able  to  find  in  children,  are  to  be  regarded  as  pathological  curiosities.* 

Such  statistics  as  we  possess  would  make  it  appear  tliat  gastric  cancer, 
as  well  as  cancer  in  general,  is  somewhat  less  common  in  the  United 
States  than  in  the  greater  part  of  Europe.*  These  statistics,  however, 
are  too  inaccurate,  and  the  problems  involved  in  their  interpretation  are 
too  complex,  to  justify  us  in  drawing  any  positive  conclusions  as  to  this 
point.     It  is  certain  tliat  cancer  is  not  a  rare  disease  in  the  United  States. 

It  is  said  on  good  authority  that  in  Egypt  and  Turkey  gastric  cancer 
and  other  forms  of  cancer  are  infrequent.'  A  similar  infrequency  has 
been  claimed  for  South  America,  the  Indies,  and  in  general  for  tropical 
and  subtropical  countries ;  but  all  of  these  statement©  as  to  the  geograph- 
ical distribution  of  cancer  are  to  be  accepted  with  great  reserve,  as  they 
do  not  rest  upon  sufficient  statistical  information. 

I  have  analyzed  the  frequency  of  gastric  cancer  among  negroes  upon  a 
basis  of  7518  deaths  among  this  race  in  New  York,  and  I  find  the  pro- 
portion of  deaths  from  this  cause  about  one-third  less  than  among  w-hite 
persons.*  It  has  been  stated  that  cancer  is  an  extremely  rare  disease 
among  n^roes  in  Africa.*  The  admixture  with  white  blood  makes  it 
difficult  to  determine  to  what  degree  pure  negroes  in  this  country  arc 
subject  to  cancer. 

The  question  as  to  what  r6le  is  played  by  heredity  in  the  causation  of 
gastric  cancer  belongs  to  the  etiological  study  of  cancer  in  general.  Prob- 
ably in  about  14  per  cent,  of  the  cases  of  cancer  it  can  be  determined  that 
other  members  of  the  family  are  or  have  been  afiFected  with  the  disease.^ 

*  Mftthien  (Du  Cancer  pricoce  de  PExtomoTf  Paris,  1884)  has  recently  analyzed,  chiefly 
from  a  clinical  point  of  view,  27  cases  of  gastric  cancer  occurring  under  thirty-four  yearn 
of  age.  Of  these,  3  were  under  twenty  and  14  were  between  twenty  and  thirty  yeani.  He 
also  emphasizes  the  error  of  cctnsidering  cancer  of  the  stomach  as  exclusively  a  disease  of 
advanced  life. 

'  Of  1000  deaths  in  New  York  in  1882,  19.3  were  from  cancer.  The  statistics  on  this 
point  from  some  of  the  large  European  cities  are — Geneva,  53  deaths  from  cancer  per 
mille;  Frankfort,  47.6;  Copenhagen,  33.2;  Christiania,  29;  London,  28.7 ;  Paris,  27 ; 
Edinburgh,  25.4;  Berlin,  22.4;  St.  Petersburg,  15;  Amsterdam,  12.  These  statistics  are 
obtained  from  the  Forty-fourth  Annual  Report  of  the  flef/istrar  General  (for  1881),  London, 
1883 ;  from  Preussisehe  Stalistikj  He(t  Ixiii.,  Berlin,  1882 ;  and  from  TrailS  de  la  CUmatO' 
logie  mSiiicaUf  Paris,  1877-80,  by  Lombard,  in  whose  excellent  work  will  be  found  much 
information  on  this  snbject. 

To  judge  from  statistics  in  this  country  and  in  England,  the  death-rate  from  cancer  is 
undergoing  a  ritj>id  annual  increase.  Whereas  in  New  York  in  18G8  this  death-rate  was 
only  12.6  per  nulle,  in  1882  it  was  19.3.  In  England  and  Wales  in  18o8  the  deaths  from 
cancer  per  1,000,000  persons  living  were  329,  and  in  1881  they  were  520.  It  seems  prob- 
able, as  suggested  in  the  above  report  of  the  Begistrar-General,  that  this  apparently 
increasing  large  death-rate  is  due  to  increased  accuracy  in  diagnosis.  It  may  be  also  that 
decrease  m  infant  mortality  and  prolongation  of  life  by  improved  sanitary  regulations 
may  account  in  part  for  this  increase.  From  this  point  of  view  Dunn  makes  the  para- 
doxical statement  that  the  cancer-rate  of  a  country  may  be  accepted  as  an  index  of  its 
healthfulnetB  {JiriL  Med,  Jonm.,  1883,  i.). 

*  Hirsch,  Handb.  d.  Higtoriaeh-geographiache  Paiholn^ie,  Bd.  ii.  p.  379,  Erlangen,  1862-64. 

*  According  to  the  Ninth  Census  Report  of  the  United  States,  in  the  census  year  1870 
the  deaths  from  cancer  among  white  persons  were  13.7  per  mille,  and  among  colored 
persons  only  d.7  per  mille ;  but  it  is  well  known  that  the  registration  returns  upon  which 
the  vital  statistics  in  these  reports  are  based  are  very  incomplete  and  unsatisfactory. 

^  Bordier,  La  Geographie  mSdieaUj  Paris,  1884,  p.  464.  Livingstone  speaks  of  the  infre- 
quency of  cancer  among  the  negroes  in  Africa. 

'  This  statement  is  based  ui)on  the  collection  of  1744  cases  of  cancer  analyzed  with  ref- 
erence to  this  question.  Of  tnese,  a  family  history  of  cancer  was  determined  in  248  csinva. 
The  cases  are  obtained  from  statistics  of  Paget  and  Baker,  Sibley,  Moore,  Cooke,  Lebert, 
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tomweeks  befim  iUib    Ji^s:  ^  «Msri  s  -'     ***"  ""^^  constitution — as  ofteo 
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are  of  a  speculative  nature,  and  will 
with  the  pathenogeuesis  of  gastrii; 

itioguish  the  following  groups  of  cases 

cancer  of  tlie  stomach  has  produced 
ath.  Many  st'coudary  cancers  of  the 
also  belong  cases  in  which  a  cancer 
h  when  deatli  has  resulted  frum  other 
cancer,  slightly  ulcerated,  as  large  as 
ior  wall  and  lesser  curvature  of  the 
Y  killed  while  in  apjiareut  health  and 
c  disturbance.  These  cases,  in  which 
estatiun  of  the  disease,  are  without 
mix,  ouiB  uj  iiiuiiine  how  fallacious  it  is  to  estimate  the 
jie  cancerous  growth   from   the   first  appearance  of   the 

ascs  in  which  gastric  symptoms  are  absent  or  iusignjficant, 

iptotns  of  general  marasmus  or  of  progressive  anceniia  or  of 

I'opsy  are  prominent.     Cases  of  this  class  are  frequently  mis- 

pemittious  anemia,  and  occasionally  for  Bright's  disease,  heart 

r  phthisis.     It  is  diHicult  to  explain  in  these  cases  the  tolerance 

omadi  for  the  cancerous  growth,  but  this  tolerance  is  most  fre- 

mauifested  wheu  the  tumor  does  not  invade  the  oriiices  of  the 

-ird:  Cases  in  which  the  symptoms  of  the  primary  gastric  cancer 

.nsignificant,  but  the  symptoms  of  secondary  cancer,  jmrticularly  of 

.■er  of  the  liver  or  of  the  [writoneum,  prodominate.     Iu  some,  but 

L  in  all,  of  these  cases  the  primary  growth  is  small  or  has  spared  the 

■^  ■  ifices  of  the  stJimadi. 

Fonrtli :  Cases  iu  which  the  symptoms  point  to  some  disease  of  the 
-  stomach,  or  at  least  to  some  al>doramal  disease;  but  the  absence  of  cha- 
'  racteristic  symjrtoms  renders  the  diagnosis  of  gastric  cancer  impossible  or 
■  '    odIv  conjectural. 

Fifth  :  Typical  cases  iu  which  symptoms  sufficiently  characteristic  of 


538  CANCER  OF  THE  STOMACH. 

gastric  cancer  are  present^  so  that  the  diagnosis  can  be  made  with  reason- 
able positiveness. 

It  is  not  to  be  undei-stood  that  these  groups  represent  sharply-drawn 
types  of  the  disease.  It  oflen  happens  that  the  same  case  may  present 
at  one  period  the  features  of  one  group,  and  at  another  period  those  of 
another  group.  Nor  is  it  supposed  that  every  exceptional  and  erratic 
case  of  gastric  cancer  can  be  classified  in  any  of  the  groups  which  have 
been  mentioned.^ 

A  typical  case  of  gastric  cancer  runs  a  course  about  as  follows :  A 

Serson,  usually  beyond  middle  age,  begins  to  suffer  from  disordered 
igestion.  His  ap})etite  is  impaired,  and  a  sense  of  uneasiness,  increas- 
ing in  course  of  time  to  actual  pain,  is  felt  in  the  stomach.  These 
symptoms  of  dyspepsia  are  in  no  way  peculiar,  and  probably  at  first 
occasion  little  anxiety.  It  is,  however,  soon  observed  that  the  patient  is 
losing  flesh  and  strength  more  rapidly  than  can  be  explained  by  simple 
indigestion.  He  becomes  depressed  in  spirits.  The  bowels  are  consti- 
pated. Vomiting,  which  was  usually  absent  at  first,  makes  its  appear- 
ance and  becomes  more  and  more  frequent.  After  a  while  it  may  be  that, 
witliout  any  improvement,  the  vomiting  becomes  less  frequent,  comes  on 
longer  aflxir  a  meal,  but  is  more  copious.  In  tlie  later  periods  of  the 
disease  a  substance  resembling  coffee-grounds  and  consisting  of  altered 
blood  is  often  mingled  with  the  vomit.  *  By  this  time  the  patient  has 
assumed  a  cachectic  look.  He  is  wasted,  and  his  complexion  has  the 
peculiar  pale  yellowish  tint  of  malignant  disease.  Perhaps  there,  is  a 
little  oedematous  pitting  about  the  ankles.  During  the  progress  of  the 
disease  in  the  majority  of  cases  an  irregular  hai-d  tumor  can  be  felt  in 
the  epigastrium.  While  one  or  another  of  the  symptoms  may  abate  in 
severity,  the  general  progi'ess  of  the  disease  is  relentlessly  downward. 
Within  six  months  to  two  years  of  the  onset  of  the  symptoms  the  patient 
dies  of  exhaustion. 

Too  much  stress  should  not  be  laid  upon  any  so-called  typical  course 
of  gastric  cjuicer.  This  course  is  modified  by  many  circumstances,  such 
as  the  situation  of  the  cancer,  its  size,  its  rapidity  of  growth,  the  pres- 
ence or  absence  of  ulceration,  the  existence  or  non-existence  of  secondary 
tumors,  the  presence  of  complications,  and  the  individuality  of  the  patient 
It  is  necessary,  therefore,  to  consider  in  detail  each  of  the  important  symp- 
toms of  gastric  cancer.  But  in  thus  fixing  attention  upon  individual  symp- 
toms one  must  not  lose  sight  of  the  clinical  picture  as  a  whole.  It  is  not 
any  single  symj>tom  which  is  decisive ;  it  is  rather  the  combination,  the 
mode  of  onset,  and  the  course  of  the  symptoms,  which  are  of  most  import- 
ance in  diagnosis. 

Impairment  of  the  appetite  is  the  rule  in  gastric  cancer.  Anorexia  is 
sometimes  a  marked  symptom  before  pain,  vomiting,  and  other  evidences 
of  gastric  indigestion  are  noted.  Tliere  is  often  a  s})ecial  distaste  for 
meat.  The  appetite  may  be  capricious ;  it  is  very  rarely  even  increased. 
There  are  exceptional  cases  in  which  the  appetite  is  preserved  throughout 
the  greater  part  or  even  the  whole  course  of  the  disease.     This  seems  to 

'  In  the  thesis  of  Chesnel  may  be  found  many  curious  clinical  diH^uises  which  may  be 
aijsumed  bv  cancer  of  the  stomach,  such  as  simulation  of  Bright's  disease,  heart  disease, 
phthisis,  cfironic  bronchitis,  cirrhosis  of  the  liver,  etc  (Etude  eliniqite  surle  Cancer  latent 
de  PEstomac,  Paris,  1877)..  Layman  (Med.  Annals  Albany^  1883,  p.  207)  reports  a  case  of 
gastric  cancer  in  which  extra-uterine  fcetation  was  suspected. 
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be  more  frequent  with  canoer  of  the  cardia  than  with  cancer  of  other 
parts  of  the  stomach.  Loss  of  appetite  is  a  much  more  common  symp- 
tom in  gastric  cancer  than  in  gastric  ulcer.  In  cancer^  as  well  as  in 
ulcer,  the  patient  sometimes  refrains  from  food  less  on  account  of  disrelish 
for  it  than  on  account  of  the  distress  which  it  causes  him. 

Pain  is  one  of  the  most  frequent  symptoms  of  cancer  of  the  stomach. 
If  the  pain  begins  early  in  the  disease,  and  continues,  as  it  often  does, 
witli  increasing  severity,  it  renders  gastric  cancer  one  of  the  most  distress- 
ing affections.  The  pain  is  usually  felt  in  the  epigastrium,  but  it  may  be 
more  intense  in  the  hypochondria.  It  is  sometimes  felt  in  the  interscap- 
ular region,  the  shoulders,  or  even  in  the  loins.^  With  cancer  of  the 
cardia  it  is  often  referred  to  the  point  of  the  xiphoid  cartilage  or  behind 
the  sternum.  In  general,  however,  there  is  so  little  correspondence 
between  the  site  of  the  cancer  and  the  exact  locality  of  the  pain  that  no 
weight  can  be  attached  to  the  situation  of  the  pain  in  diagnosing  the 
region  of  the  stomach  involved  in  the  growth.  Nor  does  any  import 
attach  to  the  quality  of  the  pain,  whether  it  is  described  as  burning, 
gnawing,  dull,  lancinating,  etc.  Severe  gastralgic  paroxysms  occur, 
altliough  less  frequently  than  in  gastric  ulcer. 

The  pain  is  usually  aggravated  by  ingestion  of  food,  although  it  may 
not  become  severe  until  the  process  of  digestion  is  far  advanced.  Pain, 
however,  occurs  independently  of  taking  food,  and  is  occasionally  a 
marked  symptom  when  there  are  no  evidences  of  dyspepsia.  There  can 
be  no  doubt  that  the  cancer,  as  such,  produces  pain  by  involvement  of 
the  nerves  of  the  stomach,  but  there  is  no  specific  cancerous  pain,  such  as 
has  been  described  by  Brinton  and  other  writers.  There  is  usually  ten- 
derness on  pressure  over  the  stomach,  and  this  tenderness  is  ofl^n  over 
the  tumor,  if  such  can  be  felt. 

In  general,  it  may  be  said  that  the  pain  of  gastric  cancer,  as  contrasted 
with  that  of  simple  gastric  ulcer,  is  often  less  dependent  upon  taking 
food,  less  intense,  less  circumscribed,  less  paroxysmal,  less  often  relieved 
by  vomiting ;  but  there  is  so  little  constancy  about  any  of  these  points 
that  no  reliance  is  to  be  placed  upon  any  peculiarity  of  the  pain  in  the 
diagnosis  of  gastric  cancer. 

The  observation  of  several  cases  of  gastric  cancer  without  pain  as  a 
marked  symptom  leads  me  to  emphasize  the  fact  that  absence  or  trifling 
severity  of  pain  throughout  the  greater  part  or  the  whole  of  the  disease, 
although  exceptional,  is  not  extremely  rare.  The  frequency  of  painless 
gastric  cancel's  is  given  by  Lebeit  as  25  per  cent.,  ana  by  Brinton  as  8 
jier  cent.,  of  the  whole  number.  For  many  reasons,  numerical  compu- 
tations as  to  the  frequency  of  this  and  of  other  symptoms  of  gastric 
cancer  are  of  very  limited  value.'    Absence  of  pain  is  more  common  in 

*  The  pain  in  cases  of  gastric  cancer  may  be  felt  in  parts  of  the  body  remote  from  the 
stomach.  Thus,  in  a  case  of  cancer  of  the  cardia  reported  by  Minot  the  pain  was  felt,  not 
in  the  epigastrium,  but  in  the  left  shoulder,  the  back  of  the  neck,  and  the  pharynx.  In 
several  instances  the  pain  has  been  interpreted  as  of  renal  origin.  In  a  cai^  of  gastric 
cancer  reported  by  Palmer  each  attack  of  vomiting  was  invariably  preceded  by  pain  in 
the  middle  of  the  shaft  of  the  left  humerus  (Ektr,  fr,  the  Records  of  the  Boston  Sac.  for 
Med.  Improvement,  vol.  iv.  p.  217). 

'  Grastric  cancer  cannot  be  considered  as  a  disease  with  uniform  characters.  It  is 
irratioDal  to  group  together  cancers  of  the  pylorus,  of  the  cardia,  of  the  fundus,  of  the 
curvatures,  cancers  hard  and  soft,  ulcerated  and  not  ulcerated,  infiltrating  and  circum- 
scribed, and  to  say  that  pain  or  vomiting  is  present  in  so-and-so  many  cases  of  cancer  of 
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gastric  cancers  of  old  persons  and  in  cancers  not  involving  the  orifices  of 
the  stomach  than  it  is  at  an  earlier  period  of  life  or  when  the  gastric  ori- 
fices are  obstructed. 

The  functions  of  the  stomach  are  ahnost  invariably  disordered  in  gas- 
tric cancer.  Sometimes,  esijecially  in  the  early  stages,  this  disorder  is 
only  moderate,  and  is  manifested  by  the  milder  symptoms  of  indigestion, 
such  as  uneasy  sensations  of  weight  and  fulness  after  a  meal,  nausea,  flat- 
ulent distension  of  the  stomach  relieved  by  eructation  of  gases,  and  heart- 
burn. With  the  progress  of  tlie  disease  the  uneasy  sensations  l^ecomc 
actually  painful ;  watery  fluids,  and  sometimes  oflensive  acrid  fluids  and 
gases,  are  r^urgitated ;  and  nausea  culminates  in  vomiting.  The  breath 
is  often  very  fetid.  The  eructation  of  inflammable  gases  has  been  observed 
in  a  few  cases. 

The  most  troublesome  symptoms  of  indigestion  occur  vnth  tliose  can- 
cers which  by  obstructing  the  pyloric  orifice  lead  to  dilatation  of  the 
stomach.  Cases  of  gastric  cancer  in  which  the  distressing  symjitoms  of 
dilatation  of  the  stomach  dominate  tlie  clinical  history  are  frequent. 
These  symptoms  are  in  no  way  peculiar  to  cancer  of  tlie  stomach,  but 
belong  to  dilatation  produced  by  pyloric  stenosis  from  M-hatever  cause, 
and  will  be  described  in  the  article  on  Dilatation  of  the  Stomach. 

Various  causes  combine  to  impair  the  normal  performance  of  the  gas- 
tric functions  in  cancer  of  the  stomach.  Chronic  catarrhal  gastritis  is  a 
factor  in  not  a  few  cases.  The  destruction  by  the  ainoer  of  a  certain 
amount  of  secreting  surface  can  be  adduced  as  a  sufficient  cause  only  in 
exceptional  cases  of  extensive  cancerous  infiltration.  Of  more  importance 
is  interference  with  the  lieristaltic  movements  of  the  stomach,  jjorticularly 
in  the  pyloric  region,  where  the  cancer  is  most  frequently  situated.  As 
already  mentioned,  dilatation  of  tlie  stomach  is  a  most  im|K)rtant  cause 
of  indigestion  in  many  cases.  Of  great  interest  in  this  connection  is  the 
discovery  by  Von  den  Velden^  that  as  a  rule  (to  which  tliere  are  excep- 
tions) the  gastric  juice  in  cases  of  dilatation  of  the  stomach  due  to  cancer 
contains  no  free  hydrochloric  acid,  and  that  this  gastric  juice  has  com- 
paratively feeble  digestive  ]X)wer,  as  proven  by  exixjriments.  As  this 
alteration  of  the  gastric  juice  interferes  particularly  with  the  digestion 
of  albuminous  substances,  it  is  explicable  why  many  jiatients  with  gas- 
tric ameer  have  an  especial  abhorrence  for  meat. 

During  the  progress  of  the  disease  the  dysj)eptic  symptoms  may  improve, 
but  this  improvement  is  usually  only  teinj)orary.  In  exceptional  cases 
of  gastric  cancer  dys[)eptic  symptoms,  as  well  as  other  gastric  8yin})toms, 
may  be  absent  or  not  sufficiently  marked  to  attract  attention. 

Hiccough,  sometimes  very  ti'oublcsome,  has  been  observed  not  very 
infrequently  during  the  later  periods  of  the  disease. 

There  is  nothing  noteworthy  about  the  a])pcamiice  of  the  tongue,  which 
is  often  clean  and  moist,  but  may  be  furred  or  abnormally  red  and  dry. 
In  the  cachectic  stage,  toward  the  end  of  tlie  disease,  aphthous  patches 

the  stomach.  There  is  not  a  sufficient  numl)er  of  recorded  cases  in  which  the  symptoms 
are  fully  deseribeil  with  reference  to  the  peculiarities  of  the  growth  to  enable  us' to  applj 
to  gastric  cancer  the  numerical  method  of  clinical  study  with  valuable  results.  The  great 
discrepancy  between  l^liert's  and  Brinton's  statistics  as  to  the  frequency  of  painless  can- 
cers of  the  stomacli  illustrates  the  present  inadetpiacy  of  the  numerical  method,  which  is 
misleading  in  so  far  as  it  i^ives  a  false  appearance  of  exactness. 
»  DeuUeUs  Arch,  /.  kL  Mtd.,  Bd.  23,  p.  369. 


SYMPTOMATOLOGY.  541 

often  appear  on  the  tongue  and  buccal  mucous  membrane.  An  increased 
flow  of  saliva  has  been  occasionally  observed  in  gastric  cancer  as  well  as 
in  other  diseases  of  the  stomach.  Thirst  is  present  when  there  is  profuse 
vomiting. 

Vomiting  usually  appears  after  other  symptoms  of  indigestion  have 
been  present  for  some  time.  It  may,  however,  be  one  of  the  earliest 
symptoms  of  the  disease.  At  first  of  occasional  occurrence,  it  increases 
in  frequency  until  in  some  cases  it  becomes  the  most  prominent  of  all 
symptoms.  Vomiting  may  occur  in  paroxysms  which  last  for  several 
days  or  weeks,  and  then  this  symptom  may  improve,  perhaps  to  be 
renewed  again  and  again,  with  remissions  of  comparative  comfort.  There 
arc  rare  cases  of  gastric  cancer  in  which  the  first  symptom  to  attract 
attention  is  uncontrollable  vomiting,  accompanied  often  with  pain  and 
rapid  emaciation.  Such  cases  may  nm  so  acute  a  course  that  a  fatal 
tennination  is  reached  within  one  to  two  months.*  In  these  cases,  which 
have  been  interpreted  as  acutely-developed  gastric  cancers,  it  is  probable 
that  the  cancer  has  remained  latent  for  weeks  or  months  before  it  gave 
rise  to  marked  symptoms. 

The  situation  of  the  cancer  exerts  great  influence  upon  the  frequency 
of  vomiting  and  the  time  of  its  occurrence  after  meals.  When  the  cancer 
involves  the  pyloric  orifice,  vomiting  is  rarely  absent,  and  generally  occurs 
an  hour  or  more  after  a  meal.  As  this  is  the  most  frequent  situation  of 
the  cancer,  it  has  been  accepted  as  a  general  rule  that  vomiting  occurs  at 
a  longer  intei'val  after  eating  in  cases  of  gastric  cancer  than  in  cases  of 
siro])le  ulcer.  But  even  with  pyloric  cancer  the  vomiting  may  come  on 
almost  immediately  after  taking  food,  so  that  it  is  not  safe  to  diagnose 
the  position  of  the  cancer  by  the  length  of  time  between  eating  and  the 
occurrence  of  vomiting.  As  the  cancer  in  its  growth  obstructs  more  and 
more  the  pyloric  orifice,  the  vomiting  acquires  the  peculiarities  of  that 
accompanying  dilatation  of  the  stomach.  The  vomiting  comes  on  longer 
after  a  meal — sometimes  not  until  twelve  or  twenty  hours  or  even  more 
have  elapsed.  It  may  be  that  several  days  elapse  between  the  acts  of 
vomiting,  which  then  present  a  certain  periodicity.  The  patient  then 
vomits  enormous  quantities  containing  undigested  food,  mucus,  sarcinae, 
and  gaseous  and  other  products  of  fermentation.  Sometimes,  especially 
toward  the  end  of  the  disease,  the  vomiting  ceases  altogether.  This  ces- 
sation has  been  attributed  to  reopening  of  the  pyloric  orifice  by  sloughing 
of  the  growth.  It  is  not  necessary  to  assume  such  an  occurrence,  as  a 
similar  cessation  of  vomiting  sometimes  occurs  in  dilatation  of  the  stomach 
(hie  to  persistent  stenosis  of  the  pylorus.  Cessation  of  vomiting  in  these 
cases  is  by  no  means  always  a  favorable  symptom. 

Next  to  pyloric  cancer,  it  is  cancer  involvnig  the  cardiac  orifice  which 
is  most  frequently  accompanied  by  vomiting.  Here  the  vomiting  occurs 
often  immediately  after  taking  food,  but  there  are  exceptions  to  this  rule. 

'  For  example,  Andral  relates  a  case  in  which  death  took  place  thirty-seven  days  after 
the  onset  of  the  e^-mptoms,  these  being  obstinate  vomiting,  severe  gastralgic  paroxysms, 
marasmas,  and,  about  ten  days  before  death^  profuse  black  vomit.  There  was  found  a 
fungoid  tumor  the  size  of  a  hen's  egg  projecting  into  the  cavity  of  the  stomach  near  the 
pylorus.  In  this  situation  the  walls  of  the  stomach  were  greatly  thickened  by  colloid 
growth  (Arch,  gin,  dt  Mid.,  June,  1823).  Here  may  also  be  mentioned  the  fact  that  in 
several  instances  pregnancy  has  been  complicated  with  gastric  cancer.  Here  the  uncon- 
trollable vomiting  which  often  exists  has  been  referred  to  the  pregnancy,  and  has  led  to 
the  production  of  premature  labor. 
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If  in  oonsequeuee  of  stenosis  of  the  cardiac  orifice  the  food  does  not  enter 
the  stomach,  it  is  shortly  regurgitated  unchanged  or  mingled  simply  with 
mucus.  It  is  this  regurgitation  rather  than  actual  vomiting  which  is 
most  common  and  characteristic  of  cardiac  cancer.  Even  in  cases  in 
which  the  passage  of  an  oesophageal  sound  reveals  no  obstruction  at  the 
cardiac  orifice  it  sometimes  happens  that  food,  including  even  liquids,  is 
n^rgitated  almost  immediately,  as  in  a  case  report^  by  Ebstein  in 
which  cold  water  was  returned  at  once  after  swallowing.^  In  these  cases 
Ebstein  with  great  plausibility  refers  the  r^urgitation  to  reflex  spasm  of 
the  oesophagus  induced  by  irritation  of  a  cancer  at  or  near  the  card'a 
through  contact  of  food  or  liquids,  especially  when  cold,  with  its  surface. 

When  the  cancer  is  seated  in  other  parts  of  the  stomach  and  it  does 
not  obstnict  the  orifices,  vomiting  is  more  frequently  absent  or  of  only 
rare  occurrence.  Vomiting  is  absent,  according  to  Lebert,  in  one-fiflh, 
according  to  Brinton  in  about  one-eighth,  of  the  cases  of  gastric  cancer. 
Absence  of  vomiting  is  sufficiently  frequent  in  gastric  cancer  to  guard  one 
against  excluding  the  diagnosis  of  tliis  disease  on  this  ground  alone. 

Although  in  many  cases  the  vomiting  of  gastric  cancer  can  be  explained 
on  mechanical  grounds  by  stenosis  of  the  orifices,  this  is  an  explanation 
not  applicable  to  all  cases.  Mention  has  already  been  made  of  spasm  of 
the  oesophagus  as  a  cause  of  regurgitation  of  foo<l  in  some  cases  of  canliac 
cancer.  A  similar  spasm  of  the  muscle  in  the  pyloric  region  may  explain 
the  vomiting  in  certain  cases  in  which  during  life  there  were  symj^toms 
of  pyloric  stenosis,  but  after  death  no  or  slight  stenosis  can  be  found. 
There  is  reason  also  to  believe  that  atony  of  the  muscular  coats  of  the 
stomach  may  cause  stagnation  of  the  contents  of  the  stomach  and  dilata- 
tion of  the  organ.  In  exceptional  coses  of  gastric  cancer  in  which  the 
stomach  is  so  intolerant  as  to  reject  food  almost  immediately  after  its 
entrance- a  special  irritability  of  the  nerves  of  the  stomach  must  be 
assumed.  It  is  customary  to  refer  this  form  of  vomiting  to  irritation  of 
the  ulcerated  surface  of  the  cancer  by  analogy  with  a  similar  irritability 
of  the  stomach  obser\'ed  in  some  cases  of  simple  gastric  ulcer.  But  there 
is  little  analogy  between  the  ulcerated  surface  of  a  cancer  in  which  tissues 
of  little  vitality  and  irritability  are  exposed  and  the  surface  of  a  simple 
ulcer  in  which  the  normal  or  slightly  altered  tissues  of  the  stomach  are 
laid  bare.  Finally,  in  the  existence  of  chronic  catarrhal  gastritis  is  to  be 
found  another  cause  of  vomiting  in  many  cases  of  gastric  cancer. 

The  presence  of  fragments  of  the  cancer  in  the  contents  removed  by 
washing  out  the  stomach  with  the  stomach-tube  has  been  observed  by 
Kosenbach  *  in  three  cases  of  gastric  cancer,  and  utilizetl  for  diagnostic 
purposes.  A  cancerous  structure  could  be  made  out  in  these  fragments 
by  the  aid  of  the  microsco[)e.  Hitherto,  the  presence  of  ))articles  of  the 
tumor  in  the  vomited  matter  has  been  considered  as  hardly  more  than  a 
curiosity,  and  I  have  not  been  able  to  find  a  well-authenticated  instance 
in  which  such  particles  in  the  vomit  have  been  recognized  by  microscopical 
examination.  According  to  Rosenbach,  the  fragments  of  the  tumor  in 
the  washings  from  the  stomach  can  be  recognized  by  the  naked  eye  by 
the  red,  reddish-brown,  or  black  specks  on  their  surface,  due  to  recent  or 
old  hemorrhages  which  have  aidea  in  the  detachment  of  the  fragments. 

*  "Ueber  den  Mafi^enkrebs,''  VolhnaniCn  Samnd,  klin,  Vortrdge,  No.  87,  p.  21. 

*  Deutsche  med.  Wochentchr,,  1882,  p.  452. 
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By  this  means  such  particles  are  distinguished  niacroscopically  from  bit»? 
of  food.  By  employing  soft-rubber  tul)es  and  the  syj)hon  process  there  is 
no  danger,  in  waslung  out  of  the  stomach,  of  detacliiiig  pieces  of  the  normal 
mucous  membi'ane,  which,  moreover,  can  be  distinguished  from  the  frag- 
ments of  the  tumor  by  the  aid  of  the  microscope  and  usually  by  the  nakol 
eye.  It  remains  to  be  seen  how  frequently  such  fragments  of  the  tumor 
are  to  be  found  in  the  fluids  obtained  by  washing  out  the  stomach.  It  is 
not  probable  that  they  will  be  found  so  often  as  Rosenbach  anticipates. 
According  to  the  experience  of  most  obser\'ers,  they  are  very  rarely 
present.  They  would  naturally  be  most  readily  detached  from  soft,  fun- 
goid, and  ulcerating  cancerous  growths.  In  this  connection  may  also  be 
mentioned  the  occasional  separation  of  bits  of  the  tumor  by  the  passage 
of  the  stomach-tube  in  cases  of  cancer  of  the  cardia.  The  eye  of  the 
tube  as  well  as  the  washings  from  the  stomach  should  be  careftilly  exam- 
ined for  such  particles. 

The  habitual  absence  of  free  hydrochloric  acid  in  the  gastric  fluids  in 
dilatation  of  the  stomach  due  to  carcinoma  of  this  organ  was  noted  by 
Von  der  Velden.*  He  found  in  eight  cases  of  dilatation  due  to  cancer 
of  the  pylorus  that  the  fluids  removed  by  the  stomach-pump  were  free 
from  hydrochloric  acid,  whereas  in  ten  cases  of  dilatation  due  to  other 
causes,  such  as  cicatrized  simple  ulcer  of  the  pylorus,  free  hydrochloric 
acid  was  only  temporarily  absent  from  the  gastric  juice.  Von  der  Velden 
therefore  attributes  to  the  presence  or  the  absence  of  free  hydrochloric  acid 
in  the  gastric  juice  in  these  cases  great  diagnostic  importance.  The  obser- 
vations which  have  followed  Von  der  Velden's  publication  are  not  yet  suffi- 
cient to  justify  us  in  drawing  ]X)sitive  conclusions  in  this  matter.  Recently, 
KredeP  has  reported  from  Riegel's  clinic  seventeen  cases  of  simple  dilata- 
tion in  which  free  hydrocliloric  acid  was  only  exceptionally  and  temporarily 
absent  from  the  gastric  fluids,  and  nineteen  cases  of  cancerous  dilatation  in 
which,  with  very  rare  exceptions,  free  hydrochloric  acid  was  continuous- 
ly absent.  Cases,  however,  have  been  observed  by  Ewald,  Seeman,  and 
others  in  which  free  hydrochloric  acid  has  been  found  in  stomachs  dilated 
from  gastric  cancer.  It  is  to  be  noted  that  free  hydrochloric  acid  is  absent 
from  the  stomach  in  other  conditions  than  in  gastrectasia  due  to  cancer;  of 
which  conditions  the  most  important  are  fever,  amyloid  degeneration  of  the 
stomach  (Edinger),  and  some  cases  of  gastric  catarrh.  Free  hydrochloric 
acid  is  also  usually  absent  during  the  first  twenty  minutes  to  an  hour  after 
a  meal.  We  have  not  sufficient  information  as  to  the  presence  or  absence 
of  free  hydrochloric  acid  in  cases  of  gastric  cancer  without  dilatation  of 
the  stomach.  To  Von  der  Velden's  symptom  no  pathognomonic  value  can 
be  attached,  but  it  may  prove,  in  connection  with  other  symptoms,  an  aid 
in  diagnosis.  The  presumption  is  against  gastric  cancer  if  free  hydrochloric 
acid  be  found  continuously  in  a  dilated  stomach.  Less  importance  can  be 
attached  to  the  absence  of  free  hydrochloric  acid  unless  the  observa- 
tions extend  over  several  weeks  and  fever  and  amyloid  degeneration  are 
excluded. 

The  tests  for  free  hydrochloric  acid  are  most  satisfactorily  applied  to 
the  fluids  withdrawn  by  the  stomach-pump.  After  a  sufficient  quantity 
for  examination  has  been  withdrawn  the  syphon  j)rocess  may  be  substi- 

*  DeuiHches  Arch.  /.  klin,  M^d.,  Bd.  23,  p.  369,  1879. 
^Zeittckrifl  f.  Hin.  Med.,  Bd.  6,  p.  692,  1884. 
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tuted.  Tests  may  also  be  applied  to  vomited  material,  although  here  the 
admixture  of  secretions  from  the  nose,  mouth,  and  throat  may  render  the 
results  less  conclusive.  Edinger's  method  of  swallowing  bits  of  sponge 
enclosed  in  gelatin  capsules  and  attached  to  a  string,  by  which  they  can 
be  withdrawn,  may  also  be  employed.  The  sponge  should  be  free  from 
sand,  deprived  of  alkaline  carbonates  by  hydrochloric  acid,  and  rendered 
perfectly  neutral  by  washing  in  distilled  water. 

For  clinical  purposes  the  most  convenient  tests  are  those  which  depend 
upon  certain  changes  in  color  produced  in  I'eagents  which  enable  us  to 
distinguish  inorganic  from  organic  acids.  In  the  gastric  juice  the  only 
inorganic  acid  which  comes  into  consideration  is  hydrochloric  acid,  and 
the  most  important  organic  acid  is  lactic. 

1.  Saturated  aqueous  solutions  of  tropax)lin,  marked  in  the  trade  00 
(Von  Miller,  V.  d.  Velden).  The  solution  should  be  perfectly  clear  and 
of  a  lemon-yellow  color.  This  solution  is  colored  red  by  the  addition  of 
hydrochloric  acid  even  in  very  dilute  solution  (0.01  per  cent.).  A  similar 
change  in  color  is  produced  by  lactic  acid  in  somewhat  less  dilute  solution 
(0.06  per  cent.),  but  the  red  color  produced  by  lactic  acid  disappears  upon 
shaking  with  ether,  while  that  produced  by  hydrochloric  acid  remains, 
unless  the  acid  was  present  in  very  minute  quantity.  Tropceolin  is  there- 
fore a  very  delicate  test  for  free  acid  in  general,  but  it  does  not  distinguish 
so  well  as  some  other  tests  hydrochloric  from  lactic  acid. 

2.  Aqueous  solution  of  methyl-violet  (an  aniline  dye)  in  the  strength 
of  0.025  per  cent.  (Witz,  Maly).  The  solution  should  be  of  a  violet  color, 
and  in  a  test-tube  should  allow  the  light  to  pass  readily  through  it.  The 
addition  of  hydrochloric  acid  in  dilute  solution  changes  the  violet  to  i 
blue  color,  in  stronger  solution  to  a  greenish  tint.  With  lactic  acid  iL 
stronger  solution  methyl-violet  gives  a  similar  but  less  distinct  i^eaction. 
Methyl-violet,  while  a  less  delicate  test  than  tropseolin,  is  better  adapted 
for  distinguishing  hydrochloric  from  lactic  acid. 

3.  Ferric  chloride  and  carbolic  acid  test  (Uffelmann).  Mix  3  drops  of 
liquor  ferri  chloridi  (Grerman  Pharmacopoeia,  siiecific  gravity  1482),  3 
drops  of  very  concentrated  solution  of  carbolic  acid,  and  20  ccm.  of  dis- 
tilled water.  The  addition  of  even  very  dilute  solutions  of  lactic  acid 
(0.05  per  cent.)  changes  the  amethyst-blue  color  of  this  test-fluid  to  a 
yellow  color,  with  a  shade  di  green.  Dilute  solutions  of  hydrochloric 
acid  produce  a  steel-gray,  and  stronger  solutions  a  complete  deoolorization 
of  the  fluid.  When  both  hydrochloric  and  lactic  acids  are  present  the 
eflect  of  the  lactic  acid  predominates  unless  only  a  mere  trace  of  it  is 
])resent.  This  is  therefore  a  good  test  for  lactic  acid.  It  is  necessary  to 
prepare  the  test-fluid  fresh  each  time  before  using. 

4.  It  is  well  to  test  the  digestive  power  of  the  filtered  fluid  from  the 
stomach  by  suspending  in  the  fluid  a  floccule  of  washed  fibrin  and  keep- 
ing the  fluid  at  a  temperature  of  about  100°  F.  If  free  hydrochloric 
acid  be  present  in  moderate  quantity,  in  a  short  time  the  fibrin  will  b^iu 
to  be  dissolved,  but  if  the  acidity  be  due  to  organic  acid  the  fibrin  will  be 
dissolved  very  slowly  or  not  at  all. 

In  applying  these  various  tests  the  fluids  from  the  stomach  should  be 
filtered  and  the  filtrate  used.  It  is  best  not  to  rely  upon  a  single  test, 
but  to  employ  them  in  combination.  The  fluids  may  be  mixed  in  a  test- 
tube.    The  reaction  is  sometimes  most  distinct  when  the  fluids  are  allowed 
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to  mingle  uj^on  a  white  porcelain  dish.  It  is  sometimes  of  advantage  to 
concentrate  the  mingled  fluids  by  evaporation.  The  fluid  obtained  by  the 
stomach-pump  five  or  six  hours  after  a  meal  is  the  most  suitable  for  diag- 
nostic tests.  The  presence  of  peptones  and  of  dissolved  albumen  makes 
the  tests  less  delicate  for  the  gastric  fluids  than  for  simple  aqueous  solu- 
tions of  the  acids.^ 

It  is  important  to  distinguish  between  the  slight  and  the  copious  hem- 
orrhages of  gastric  cancer. 

The  admixture  of  a  small  quantity  of  blood  with  the  vomit,  giving 
to  the  latter  the  so-called  coffee-grounds  appearance,  is  a  very  common 
occurrence  in  gastric  cancer.  Melienamesis,  as  the  vomiting  of  brown 
or  black  substance  resembling  coffee-gi'ounds  is  called,  is  estimated  to 
occur  in  about  one-half  of  tlie  cases  of  cancer  of  the  stomach.  It  is 
observeil  particularly  in  the  cachectic  stage,  in  which  it  is  not  rare  for 
some  brown  or  black  sediment  to  be  almost  constantly  present  in  the 
vomit.  The  brown  or  black  color  is  due  to  the  conversion  by  the  acids 
of  the  stomach  of  the  normal  blood-coloring  matter  into  dark-browu 
hsematin. 

The  presence  of  blood  in  the  vomited  matter  can  generally  be  recog- 
nized by  the  nakcil  eye.  By  the  aid  of  the  microscope  red  bhxKl-corpus- 
cles,  more  or  less  changed,  especially  decolorized  red  blood-coqniscles  (the 
so-called  shadows),  can  usually  be  detected.  Sometimes  only  amorphous 
masses  of  altered  blood-pigment  cjm  l)e  seen.  The  spectroscope  may  also 
be  employed,  in  which  alkaline  solutions  of  hromatin  produce  an  absorp- 
tion-band between  C  and  D,  usually  reaching  or  passing  J),  The  presence 
of  blood-coloring  matter  can  also  be  readily  detected  by  the  production  of 
hsemin  crystals.*  The  slight  hemorrhages  are  in  most  cases  the  result 
of  ulceration  of  the  cancer,  by  which  process  a  little  oozing  of  blood  from 
the  capillaries  is  produced. 

Copious  hemorrhages  from  the  stomach  are  not  common  in  gastric 
cancer.  They  occur  probably  in  not  over  12  \yQX  cent,  of  the  cases 
(Lebert).  According  to  Lebert,  they  are  more  liable  to  occur  in  males 
than  in  females.  Blood  vomited  in  large  quantity  is  either  bright  red 
or  more  or  less  darkened  in  color  according  to  the  length  of  its  sojourn 
in  the  stomach.  Following  profuse  hjematemesis,  some  dark,  tarry  blood 
is  usually  passed  by  the  stools,  constituting  the  symptom  called  melsena 
Copious  hemorrhages  from  the  stomach  hasten  the  fatal  termination  and 
may  be  its  immediate  forerunner.  Cases  of  gastric  cancer  have  been 
reported  in  which  death  has  occurred  from  gastrorrhagia  before  there 
has  been  time  for  any  blood  to  be  either  vomited  or  voided  by  stool. 
Aj8  might  naturally  be  expected,  patients  with  gastric  cancer  do  not 
usually  rally  as  readily  from  the  effects  of  gastric  hemorrhage  as  do 
most  piitients  with  simple  ulcer.  Profuse  gastric  hemorrhage,  if  it  occur, 
U4  most  common  in  the  late  stage  of  gastric  cancer,  but  I  have  known  a 

'  For  further  information  on  this  subject  consult  Von  der  Velden,  Zoc.  ciL;  Uffelmann, 
DeuUches  Arch,  f,  klin,  Med.,  Bd.  26,  p.  431 ;  Edinger,  ibid.,  Bd.  29,  p.  555;  and  Kredel, 
lot.  eit. 

*  Hecniin  crystals  may  be  produced  by  boiling  in  a  test-tube  a  little  of  the  suspected 
fluid  or  sediment  with  an  excess  of  glacial  acetic  acid  and  a  few  particles  of  common 
salt.  After  cooling,  a  drop  from  the  lower  layers  will  show  under  the  microscoi)e  the 
dark-brown  rhombic  crystals  of  hsmin  in  case  blood-coloring  matter  was  present  in  not 
too  minute  quantity. 
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case  of  cancer  of  tlie  stomach  in  which  copious  lisematemesis  was  the  first 
symptom,  with  the  exception  of  slight  dyspepsia.* 

Profuse  hseraatemesis  is  more  common  with  soft  canoera  than  witl) 
other  forms.  The  soui-ce  of  profuse  hemorrhage  is  in  some  large  vessel 
.eroded  by  the  ulcerative  process.  The  same  vessels  may  be  the  source 
of  the  bleeding  as  have  been  enumerated  in  connection  with  gastric  ulcer. 
Cancers  situated  near  the  pylorus  or  on  the  lesser  curvature  are  the  most 
likely  to  cause  severe  hemorrhage. 

While  it  is  true  that  coffee-grounds  vomiting  is  most  common  in  can- 
cer, and  profuse  hsematemesis  is  most  common  in  ulcer  of  the  stomach,  it 
is  important  to  remember  that  either  disease  may  be  attended  by  that  form 
of  hemorrhage  which  is  most  common  in  the  other. 

Dysphagia  is  one  of  the  most  important  symptoms  of  cancer  of  the  cardia. 
Dyspliagia  is  sometimes  one  of  the  first  symptoms  to  attract  attention,  hut 
it  may  not  appear  until  late  in  the  disease.  It  is  usually  accompanied  with 
jiaiuful  sensations  near  the  xiphoid  cartilage  or  l>ehind  the  sternum,  or 
sometimes  in  the  pharynx.  The  sensation  of  stoppage  of  the  food  is  usual- 
ly felt  lower  down  than  in  ordinary  cases  of  stenosis  of  the  oesophagus. 
Stenosis  of  the  cardia  can  be  appreciated  by  the  passage  of  an  Geso2)hageal 
bougie,  but  it  is  important  to  bear  in  mind  that  dysphagia  may  exist  in 
cases  of  cancer  of  the  cardia  in  which  the  oesophagejil  l>ougie  does  not 
reveal  evidence  of  stenosis.  Dysphagia  may  be  a  prominent  symptom 
in  cancer  occupying  parts  of  the  stomach  remote  from  the  cardia.*  The 
dysphagia  here  considered  is  not  likely  to  be  confounded  with  the  diffi- 
culty in  swallowing  which  is  due  to  weakness  or  to  aphthous  inflamma- 
tion of  the  throat  and  gullet,  which  often  attends  the  last  days  of  gastric 
cancer. 

From  a  diagnostic  point  of  view  the  presence  of  a  tumor  is  the  most 
important  symptom  of  gastric  cancer.  In  the  absence  of  tumor  the  diag- 
nosis of  gastric  cancer  can  rarely  be  made  with  positiveness.  A  tumor 
of  the  stomach  can  be  felt  in  about  80  per  cent,  of  the  cases  of  cancer  of 
the  stomach  (Brinton,  Lebert).  AVith  all  of  its  importance,  it  is  never- 
theless possible  to  exaggerate  the  diagnostic  value  of  this  symptom. 
It  is  by  no  means  always  easy  to  determine  whether  an  existing  tumor 
belongs  to  the  stomach  or  not,  and  even  if  there  is  proved  to  be  a  tumor 
of  the  stomach,  there  may  be  difficulty  in  deciding  whether  or  not  it  is  a 
cancer.  Many  instances  might  l)e  cited  in  which  errors  in  tliese  respects 
have  been  made  by  experienced  diagnosticians.  The  value  of  tumor  as 
a  diagnostic  symptom  is  somewhat  lessened  by  the  fact  that  it  often  does 
not  appear  until  comparatively  late  in  the  disease,  so  that  the  diagnosis 
remains  in  doubt  for  a  long  time.  It  is  to  be  remembered  also  that  tumor 
is  absent  in  no  less  than  one-fifth  of  the  oases  of  gastric  cancer. 

In  order  to  understand  in  what  situations  cancers  of  the  stomach  are 
likely  to  produce  palpable  tumors,  it  is  necessary  to  have  in  mind  certain 
points  concerning  the  situation  and  the  relations  of  this  organ. 

The  stomach  is  placed  obliquely  in  the  left  hypochondrium  and  the 
epigastric  regions  of  the  abdomen,  approaching  the  vertical  more  nearly 

^  In  a  case  of  cancer  of  the  lesser  curvature  observed  by  Laborie  fatal  hieinatemesifl 
occurred  before  there  had  been  any  distinct  symptoms  of  gastric  cancer  (Bouchut,  iVoiir. 
Eltnenis  de  la  Path.  gin.f  ed.  3,  p.  288). 

■  A  case  in  point  has  been  reported  by  J.  B.  S.  Jackson.  The  cancer  occupied  the 
pyloric  region  {American  Journ,  of  Med.  ScL,  April,  1852,  p.  304). 
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than  the  horizontal  position.  The  mesial  plane  of  the  body  passes 
through  the  jjyloric  portion  of  the  stomach,  so  tliat,  according  to 
Lusdika,  five-sixtlis  oi  the  stomach  lie  to  the  left  of  this  plaue.  The 
most  fixed  i)ait  of  the  stomach  is  the  cardiac  orifice,  which  lies  behind 
tlie  left  seventh  costal  cartilage,  near  the  sternum,  and  is  overlapped  by 
the  left  extremity  of  the  liver.  The  pyloric  orifice  lies  usually  in  the 
sagittal  plane  passing  through  tlie  riglit  margin  of  the  sternum,  and  on  a 
level  with  the  inner  extremity  of  the  right  eightli  costal  cartilage.  The 
pylorus  is  less  fixed  than  the  cardia.  When  the  stomach  is  empty  the 
pylorus  is  to  be  found  in  the  median  line  of  the  body;  when  the  stomach 
is  greatly  distended  the  pylorus  may  be  pushed  two  and  a  half  to 
three  inches  to  the  right  of  the  median  line.  The  pylorus  is  overlapjHxl 
by  a  part  of  the  liver,  usually  the  lobus  quadratus  or  the  umbilical  fissure. 
About  two-thirds  of  the  stomach  lie  in  tne  left  hypochondrium  covered  in 
by  the  ribs,  and  to  the  left  and  posteriorly  by  the  spleen.  The  highest 
])oint  of  the  stomach  is  the  toj)  of  the  fundus,  which  usually  reaches  to 
the  left  fifth  rib.  The  lowest  ])oint  of  the  stomach  is  in  the  convexity 
of  the  greater  curvature  to  the  left  of  the  mc<lian  line.  The  lower 
border  of  the  stomach  varies  in  position  more  than  any  other  part  of  the* 
organ.  In  the  median  line  this  border  is  situated  on  the  average  about 
midway  between  the  base  of  the  xi])hoid  cartilage  and  the  umbilicus, 
but  within  the  limits  of  health  it  may  extend  nearly  to  the  umbilicus. 
The  lesser  cur\'ature  in  the  greater  ))art  of  its  a)ui-se  extends  from  the 
cardia  downward  to  tlie  left  of  the  vertebral  column  and  nearly  parallel 
with  it.  The  lesser  curvature  then  crosses  to  the  right  side  on  a  level 
with  the  inner  extremity  of  the  eighth  rib,  and  in  the  median  line  lies 
al)out  two  and  a  half  fingers*  breadth  above  the  lower  margin  of  the 
stomach.  The  lesser  curvature  and  the  adjacent  \vAxi  of  the  anterior 
surface  of  the  stomach  are  covered  by  the  left  lobe  of  the  liver. 

It  follows  from  this  description  that  only  the  lower  jxirt  of  the  anterior 
surface  of  the  stomach  is  in  contact  with  the  anterior  abdominal  walls. 
This  part  in  contact  with  the  anterior  abdominal  walls  corres])onds  to  a 
part  of  tlie  body  and  of  the  pyloric  region  of  the  stomach,  and  l)elongs  to 
the  epigastric  r^ion.  The  i-emainder  of  the  stomach  is  covered  either 
by  the  liver  or  by  the  ribs,  so  that  in  the  normal  condition  it  cannot  be 
explored  by  palpation. 

It  is  now  evident  that  tumors  in  certain  parts  of  the  stomach  can  be 
readily  detected  by  palpation,  whereas  tumors  in  other  parts  of  the  organ 
can  be  detected  only  with  difficulty  or  not  at  all.  Cancer  of  the  cardia 
cannot  be  felt  by  palliation  of  the  abdomen  unless  the  tumor  extends 
down  upon  the  body  of  the  stomach.  Cancers  of  the  fundus,  the  lesser 
curvature,  and  the  jiosterior  wall  of  the  stomach  often  escape  detection  by 
mlpation,  but  if  they  are  of  larjje  size  or  if  the  stomach  becomes  displaced 
by  their  growth,  they  may  be  felt.  Cancerous  tumors  of  the  anterior  wall 
or  of  the  greater  cur\'ature  are  rare,  but  they  can  be  detected  even  when 
of  small  size,  unless  there  are  special  obstacles  to  the  physical  examination 
of  the  abdomen.  Cancerous  tumors  of*  the  pylorus  ciui  be  made  out  by 
palpation  in  the  majority  of  cases  notwithstanding  the  overlapping  of 
this  part  by  the  liver.  The  pyloric  tumor  may  be  so  large  as  to  project 
from  Ixineath  the  border  of  the  liver,  or  the  hand  may  be  pressed  l)eneath 
tliis  border  so  that  tlie  tumor  can  be  felt,  or,  what  is  most  frequently  the 
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case,  the  weight  of  the  tiimor  or  the  distension  of  the  stomach  drags  the 
pylorus  downward.  The  pylorus  may,  however,  be  so  fixed  by  adhesions 
underneath  the  liver,  or  the  liver  may  be  so  enlarged,  that  tumors  of  this 
part  cannot  be  reached  by  palpation. 

The  situation  in  which  cancerous  tumors  of  the  pyloras  can  be  felt 
varies  considerably.  The  usual  situation  is  in  the  lower  part  of  the  epi- 
gastric region,  a  little  to  the  right  of  the  median  line,  but  it  is  almost  as 
common  tor  these  tumors  to  be  felt  in  the  umbilical  region,  and  it  is  not 
rare  for  them  to  appear  to  the  left  of  the  median  line.^  Brinton  states 
that  the  tumor  is  in  the  umbilical  region  more  frequently  in  the  female 
sex  than  in  the  male,  in  consequence  of  the  compression  exercised  by 
corsets.  Occasionally  pyloric  cancers  produce  tumors  in  the  right  hypo- 
chondrium.  Exceptionally,  pyloric  tumors  have  been  felt  as  low  as  the 
iliac  crest  or  even  u\  the  hypogastric  region. 

Cancers  of  the  stomach  do  not  usually  attain  a  very  large  size.  Some- 
times they  form  visible  protuberances.  An  important  criterion  of  can- 
cerous tumors  of  the  stomach  is  their  gradual  increase  in  size  by  pro- 
gressive growth. 

The  consistence  of  cancerous  tumors  of  the  stomach  is  nearly  always 
hai*d,  as  appreciatal  by  palpation  through  the  abdominal  walls.  The 
surface  of  the  tumor  is  usually  nodulated  or  insular,  but  exceptionally 
it  is  smooth.  The  tumor  may  be  movable  or  not,  but  in  the  majority 
of  cases  it  is  rendered  immovable  by  adhesions.  Mobility  of  the  tumor, 
however,  does  not  exclude  the  presence  of  adliesions.  The  tumor  some- 
times follows  the  respiratory  movements  of  the  diaphragm,  especially 
when  it  is  adherent  to  this  structure  or  to  the  liver,  but  more  frequently 
the  tumor  is  not  affectc<l  or  but  slightly  aflFected  by  the  movements  of  the 
diaphragm.  If  the  tumor  is  not  fixed  by  adhesions,  it  may  change  its 
position  somewhat  according  to  the  varying  d^rees  of  distension  of  the 
stomach  or  in  consequence  of  pressure  of  intestine  distended  with  gas  or 
feces.  In  consequence  of  these  movements  or  of  an  overlying  distended 
colon  the  tumor  may  even  disappear  temporarily.  It  is  possible  that  the 
tumor  may  lessen  or  disappear  in  consequence  of  sloughing  of  the  growth.* 
It  is  not  rare  for  a  certain  amount  of  pulsation  to  be  communicated  to  the 
growth  by  the  subjacent  aorta.  This  pulsation  is  most  common  with 
pyloric  tumors. 

The  percussion  note  over  the  tumor  is  usually  tympanitic  dulness. 
Sometimes  there  is  very  little  alteration  over  the  tumor  of  the  normal 
tympanitic  note  belonging  to  the  stomach ;  on  the  other  hand,  exception- 
ally there  is  absolute  flatness  over  the  tumor. 

It  is  often  of  assistance  in  determining  that  a  tumor  belongs  to  the 
pylorus  to  find  dilatation  of  the  stomach.  An  abnormal  fulness  of  the 
epigastric  and  umbilical  regions  may  then  be  observed,  and  through  the 
abdominal  walls,  if  thin,  may  be  seen  the  peristaltic  movements  of  the 
stomach.  Other  signs  and  symptoms  aid  in  the  diagnasis  of  dilatation 
of  the  stomach,  and  will  be  described  in  connection  with  this  disease. 

■ 

'  According  to  Jackson  and  Tyson,  pyloric  cancers  are  felt  more  frequently  to  the  left 
than  to  the  right  of  the  median  line. 

*  Symptoms  which  have  been  considered  as  diagnostic  of  sloughing  of  stenosing  ameers 
of  the  pylorus  are  diminution  in  the  size  of  the  tumor,  alleviation  of  the  vomiting,  hem- 
orrhage, replacement  of  olwtinate  constipation  by  diarrhoeal  stools  which  often  contain 
blood,  increased  pain  after  eating,  and  rapid  progress  of  cachexia. 
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It  is  to  be  noted  tliat  what  one  takes  to  be  the  primary  tumor  of  the 
stomach  is  not  so  very  rarely  a  secondary  cancerous  mass  in  the  stomach 
or  in  adjacent  lymph-glands  or  in  the  peritoneum.  Such  nodules  may 
also  increase  thef  apjiarent  size  of  the  original  tumor.  As  has  been  pointed 
out  by  Roseubach/  spasm  of  the  muscular  coat  near  a  cancer  or  an  ulcer 
of  the  stomach  may  produce  a  false  tumor  or  enlarge  a  real  tumor. 

The  cancer,  instead  of  appearing  as  a  circumscribed  tumor,  may  infil- 
trate diffusely  the  gastric  walls,  and  so  escape  detection.  When  the 
greater  part  or  the  whole  of  the  stomach  is  the  seat  of  this  diffuse  can- 
cerous infiltration,  a  sense  of  abnormal  resistance  may  be  appreciated  by 
palpation  in  the  epigastric  region.  In  these  cases  the  stomadi  is  ofleu 
much  shrunken  in  size.  The  outlines  of  the  thickened  organ  can  some- 
times be  made  out,  but  the  physical  signs  do  not  suffice  for  the  diagnosis 
of  cancer. 

With  cancer  of  the  cardia  there  is  usually  more  or  less  atrophy  of  the 
stomach,  which  is  manifested  by  sinking  in  of  the  epigastric  region. 

Sometimes  the  tumor  eludes  discovery  on  account  of  special  obstacles 
to  the  physical  examination  of  the  abdomen,  such  as  a  thick  layer  of  fat 
in  the  abdominal  walls  or  a  large  quantity  of  ascitic  fluid.  Every  aid  in 
the  physical  examination  of  the  abdomen  should  be  resorted  to.  The 
patient  should  be  examined  while  lying  on  his  back  with  tlie  utmost  pos- 
sible relaxation  of  the  abdominal  walls.  If  necessary,  he  should  also  be 
examined  while  standing  or  in  the  knee-elbow  position.  Sometimes  a 
deep  inspiration  will  force  down  a  previously  concealed  tumor.  The 
emptying  of  a  dilated  stomach  by  means  of  a  stomach-tube  will  some- 
times bring  to  prominence  a  gastric  tumor. 

The  inflation  of  the  stomach  by  the  development  in  it  of  carbonic  acid 
gas  may  render  valuable  assistance  in  the  diagnosis  of  tumoi*s  of  this 
organ  and  of  surrounding  parts.  This  method  lias  been  recommended  by 
W.  Ph.  H.  Wagner  among  others,  and  especially  by  Rosenbach.*  From 
20  to  30  grains  of  bicarbonate  of  soda  and  from  15  to  20  grains  of  tar- 
taric acid  may  be  introduced  into  the  stomach.  The  soda,  dissolved  in 
lukewarm  water,  may  be  given  first  and  followed  by  the  acid  in  solution, 
or,  better,  the  mixed  powders  may  be  swallowed  in  the  dry  state  and  fol- 
lowed by  a  tumblerful  of  water.  Some  pei*sons  require  a  larger  quantity 
of  the  powder  in  order  to  inflate  the  stomach.  Occasionally  the  introduc- 
tion ot  the  eflervescing  powder  fails  to  produce  any  ap])reciable  distension 
of  the  stomach.  This  negative  result  may  be  due  to  the  esca])e  of  the  gas 
into  the  intestine  in  consequence  of  incontinence  of  the  pylorus — a  con- 
dition which  Ebstein'  has  observed  and  described  especially  in  connection 
M'ith  pyloric  cancer.  When  this  pyloric  insufliciency  exists  the  resulting 
tympanitic  distension  of  the  intestine  is  a  hindi-ance  to  palpation  oi 
tumors  of  the  stomach.  Failure  to  secure  distension  of  the  stomach  is 
not  always  due  to  this  cause.  It  may  be  necessary  to  make  repeated 
trials  of  the  effervescing  mixture.  It  is  well  to  have  a  stomach-tube  at 
liand  to  evacuate  the  gas  if  this  should  cause  much  distress. 

In  some  respects  simpler  and  more  easily  controlled  is  the  method  of 

>  DenitteU  med.  Woekenaehr.,  1882,  p.  22. 

*  W.  Ph.  H.  Wagner,  Ueber  die  Perctuuion  des  Magem  fyaeh  Auftreibung  mil  KohUnsdure, 
Marbun^,  1869 ;  O.  Kosjenhach,  Deufnehe  med,  Wochemehr.,  1882,  p.  22. 

*  W.  Ebfltein,  Volkmann'^t  Soanml,  klin,  Vortragt,  No.  156. 
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distending  the  stomach  by  iujecting  air  into  it  through  a  stomach-tube, 
as  reooiuraended  by  Runeberg.^  For  this  purpose  the  balloon  of  a  Rich- 
aixlsou's  spray  apparatus  may  be  attaelied  to  a  soft-rubber  stomach-tube. 
In  this  vioy  the  desired  quantity  of  air  am  be  introduced  and  at  any  time 
allowed  to  escai)e  throii'jh  tlie  tube. 

When  the  stomach  has  been  inflated  the  contours  of  tumors  of  the 
pylorus  often  become  surprisingly  distinct  in  consequence  of  the  changes 
in  the  position  and  the  shape  of  the  stomach.  When  the  tumor  is  fixed 
by  adhesions,  it  may  be  possible  to  follow  the  contours  of  the  stomach 
into  those  of  the  tumor.  False  tumors  produced  by  spasm  of  the  muscu- 
lar walls  of  the  stomach  may  be  made  to  disappear  by  this  distension  of 
the  organ.  This  procedure  enables  one  to  distinguish  between  tumors 
behind  and  thase  in  front  of  the  stomach,  as  the  former  become  indistinct 
or  disappear  when  the  stomach  is  inflated.  By  bringing  out  the  contours 
of  the  stomach  the  relations  of  the  tumor  to  surrounding  organs  may  be 
rendered  for  the  first  time  clear.  Assistance  in  diagnosis  may  also  be 
afforded  by  distension  of  the  colon  with  water  or  with  gas  or  with  air, 
per  rectum,  in  order  to  determine  the  course  of  the  colon  and  its  relations 
to  abdominal  tumors  (Mader,  Ziemssen,  Runeberg).  A  manifest  contra- 
indication to  distension  of  the  stomach  or  of  the  colon  with  gas  exists  if 
there  is  a  suspicion  that  the  coats  of  these  parts  are  so  thinned  by  ulwra- 
tion  that  they  might  rupture  from  the  distending  force  of  the  gas.  There 
have  been  no  cases  recorded  where  such  an  accident  has  hapi^cned. 

Only  in  exceptional  cases  are  the  bowels  regular  throughout  the  course 
of  gastric  cancer.  Constipation  is  the  rule,  and  not  infrequently  there  is 
obstinate  constij>ation.  This  is  to  be  expected  when  the  patient  eats  little 
and  vomits  a  great  deal,  or  when  there  is  stenosis  of  tlie  pylorus.  In 
cancer,  as  in  many  other  diseases  of  the  stomach,  the  peristaltic  move- 
ments of  the  intestine  are  inclined  to  be  sluggish. 

Occasional  diarrhoea  is  also  common  in  gastric  cancer,  being  present, 
according  to  Trij)ier,*  at  some  ]>oriiKl  or  other  in  over  one-half  the  cases. 
Constipation  often  gives  place  to  diarrhoea  during  the  last  months  or  dur- 
ing the  last  days  of  life.  In  other  ]>eriods  of  the  disease  diarrhoea  not 
infrequently  alternates  with  constipation.  In  rare  cases  diarrhoea  is  an 
early  symptom,  and  it  may  be  prasent  exceptionally  throughout  the 
gi'cater  part  of  the  disease.  The  irritation  of  undigested  food  sometimes 
explains  the  diarrhoea.  When  diarrhoea  is  ])ersistent  there  probably 
exists  catarrhal  inflammation  of  the  large  intestine,  or  in  some  mstances 
there  may  be  di[>htheritic  and  ulcerative  inflammation  of  the  colon, 
causing  dysenteric  symptoms  duriug  the  last  stages  of  cancer  of  the 
stomacli. 

Black  stools  containing  altered  blood  occur  for  some  days  after  profuse 
gastric  hemorrhage.  It  is  important  to  examine  the  stools  for  blood,  as 
bleeding  may  occur  from  cancer  of  the  stomach  without  any  vomiting  of 
blood. 

There  is  no  change  in  the  urine  characteristic  of  gastric  cancer.  Deposits 
of  urates  are  not  uncommon.  If  there  be  profuse  vomiting  or  frequent 
washing  out  of  the  stomach,  the  urine  often  becomes  alkaline  from  fixed 

'  J.,W.  Runeberg,  DetU8ehe9  Arch.f,  hi,  Med.,  TU\.  34,  p.  460,  1884. 
'  ''Etude  clininiie  sur  la  Diarrh^  dans  le  Cancer  de  rEtttomac,"  Lyon  M6d,j  1881, 
Noe.  40,  41,  42. 
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alkali.^  The  amount  of  urea  is  diminished  in  consequence  of  tlic  slight 
adivity  of  the  nutritive  processes  of  the  body,  liommelaere  attaches 
unmerited  diagnostic  importance  to  this  diminution  of  urea.  A  simi- 
lar diminution  of  urea  occurs  in  other  like  states  of  depressed  nutii- 
tion. 

Albuminuria  does  not  belong  to  the  history  of  gastric  cancer,  although 
a  small  quantity  of  albumeu  may  be  present  in  the  urine  as  in  other 
anaemic  and  cachectic  conditions.  A  larger  quantity  of  albumen  may  be 
due  to  parenchymatous  and  fatty  degeneration  of  tlie  kidney  or  to  clironic 
diffuse  nephritis,  which  are  infi'cquent  but  recognized  complications  of 
gastric  cancer.  There  is  often  an  excess  of  intlican  in  the  urine,  to  which, 
However,  no  diagnostic  significance  can  be  attached. 

The  urine  in  gastric  cancer  sometimes  contains  an  excess  of  aceton,  or 
at  least  of  some  substance  wliich  yields  aceton  upon  the  application  of 
various  tests.  This  so-called  acetonuriu  is  present  without  any  symptoms 
referable  to  it,  so  fur  as  we  know.  Allied  to  this  so-called  acetonuria  is 
that  condition  of  the  urine  in  which  it  is  colored  burgundy-red  upon  the 
addition  of  ferric  chloride  in  solution  (Gerhardt's  reaction).  It  is  not 
positively  known  what  substance  imparts  this  last  reaction  to  the  urine. 
V.  Jaksch,  who  has  studied  the  subject  industriously,  believes  that  the 
red  coloring  substance  is  diaoetic  acid,  and  he  proposes  to  call  the  con- 
dition diaceturia.  Fresh  urine,  which  shows  in  a  marked  degree  Grer- 
hardt's  reaction,  often  has  a  ]>eculiar  aromatic,  fruity  odor,  as  has  also  the 
expired  air.  Gerhanlt's  reaction  has  been  studied  mostly  in  diabetic 
urine,  but  it  occurs  sometimes  in  cases  of  gastric  cancer  and  in  a  variety 
of  diseases.  This  so-called  diaceturia  may  be  associated  with  a  peculiar 
fonn  of  coma,  but  it  is  oftencr  observed  without  any  symptoms  referable 
to  it*  (see  page  555). 

Disorders  of  nutrition  embrace  an  important  group  of  symptoms,  such 
&s  loss  of  flesh  and  strength,  impoverished  blood,  and  cachectic  color  of 
tlie  skin.  Emaciation  and  debility  ai*e  sometimes  the  first  symptoms  of 
gastric  cancer  to  attract  attention,  and  oft«n  the  first  symptoms  to  arouse 
anxiety.  More  frequently  these  symptoms  of  disordered  nutrition  first 
appear  after  dyspeptic  ailments  or  pain  have  existed  for  several  weeks  or 
months.     It  may  aid  in  the  diagnosis  of  gastric  cancer  to  weigh  the  patient 

'  Aooording  to  Quincke,  when  the  aci«l  in  the  stomach  is  not  hydrochloric  acid,  but 
organic  acid  resulting  from  fermentation,  then  vomiting  and  washing  out  the  stomach  do 
n<it  reduce  the  acidity  of  the  urine  (ZeUschrifi  f,  klin.  Med.j  Bd.  7,  Suppl.  iieft,  p.  25). 

*  The  various  tests  for  aceton  in  the  urine  are  not  altogether  satisfactorv.  They  are  to 
be  found  in  an  article  by  Von  Jaksch  in  the  ZeUwhriftf.  klin,  Med,,  Bd.  viii.  p.  115.  For 
£uglish  readers  a  good  abstract  of  an  article  by  Penzoldt  on  tliese  tests  and  on  acetonsemia 
in  general  is  to  be  found  in  The' Medical  NewM  of  Philadelphia,  Aug.  9,  1884.  p.  162,  but 
this  does  not  consider  the  corrections  and  additions  to  be  found  in  V.  Jaksch's  article  cited 
above.  Acetonuria  has  been  observed  especI:Uly  in  diabetes  mellitus,  fevers,  carcinoma, 
and  dys]>ei)8ia. 

The  sulistanoe  which  produces  Gerhardt*s  reaction  is  to  be  distinguished  from  other 
Bnbstances  wliich  may  be  present  in  the  urine  and  give  a  red  color  with  ferric  chloride — 
first,  by  the  fact  that  boihng  the  urine  in  a  test-tube  for  five  or  six  minutes  destroys  the 
first-named  substance,  or  causes  the  re<l  color  to  disappear  in  case  this  has  been  produced 
bv  ferric  chloride;  and,  secondly,  by  the  fact  that  ether  extracts  the  substance  from  acid- 
ised urine,  and  that  the  red  (X)lor  produced  in  the  ether  extract  by  ferric  chloride  (it  may 
be  necessary  to  first  neutnilixe  the  acid)  fmles  away  in  the  course  of  a  few  days  (V.  Jaksch, 
Zeit'vihrift /.  HtilhkJuUj  Bd.  iii.  p.  17).  Urines  which  respond  to  Gerhardt's  reaction  in  a 
marked  dej^e  yield  aceton  on  distillation,  but  aceton  or  an  aceton-yielding  substance  may 
be  present  m  considerable  quantity  without  response  of  the  urine  to  Gerhardt's  test 
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from  time  to  time^  as  carcinjma  is  geuerally  attended  by  progressive  loss 
of  weight 

The  patient  frequently  becomes  morose  and  depressed  in  spirits.  His 
strength  fails,  sometimes  disproportionately  to  the  loss  of  flesh.  There  is 
no  disease  in  which  emaciation  becomes  more  extreme  than  in  cases  of 
gastric  cancer. 

In  many  cases  profound  anaemia  develops,  and  sometimes  in  such  a 
degree  that  this  symptom  cannot  be  regarded  always  as  simply  co-ordinate 
with  the  other  disoixlers  of  nutrition,  but  is  to  be  r^rded  rather  as  an 
evidence  of  some  special  disturbance  of  the  blood-forming  organs.  The 
blood  may  present  the  same  changes  as  are  observed  in  pernicious  aniemia, 
such  as  extreme  reduction  in  the  number  of  red  blood-corpuscles  (to  one 
million  or  even  half  that  number  in  a  cubic  millimeter)  and  manifold 
deformed  shapes  of  the  corpuscles  (poikilocytosis).  In  extreme  cases  the 
proportion  of  haemoglobin  in  the  blood  may  be  reduced  to  50  or  60  per 
cent,  of  the  normal  quantity.^  There  is  occasionally  a  moderate  increase 
in  the  number  of  white  blood-corpuscles.  In  one  case  of  gastric  cancer  I 
observed  a  leucocytosis  in  which  there  was  one  white  to  twenty  red  blood- 
corpuscles  without  enlargement  of  the  spleen.* 

To  the  pallor  of  anaemia  is  added  often  a  faded  yellowish  tint  of  the 
skin  which  is  considered  characteristic  of  the  cancerous  cachexia.  At 
the  same  time,  the  skin  is  frequently  dry  and  harsh,  and  may  present 
brownish  s]K)t8  (chloasma  cachecticorum).  The  pallid  lips,  the  pale 
greenish-yellow  color  of  the  face,  the  furrowed  lines,  and  the  pinched 
and  despondent  expression  make  up  a  characteristic  physiognomy,  which, 
however,  is  neither  i)eculiar  to  gastric  cancer  nor  present  in  all  cases  of 
the  disease.  There  is  no  cachectic  appearance  which  is  ]mthognomonic 
of  cancer ;  and  in  this  connection  it  is  well  to  note  tliat  there  are  cases 
of  gastric  ulcer,  and  particularly  of  non-cancerous  stenosis  of  the  pylorus, 
in  which  all  of  the  symptoms  described  as  peculiar  to  the  cancerous 
cachexia  are  met  with.  Nevertheless,  the  weight  of  these  symptoms  in 
the  diagnosis  of  gastric  cancer  should  not  be  underestimated.  There  is 
no  disease  in  which  ])rofouud  cachectic  symptoms  so  frequently  and  so 
rapidly  develop  as  in  gastric  cimcer. 

The  profound  nutritive  disturbances  of  gastric  cancer  are  referable 
partly  to  the  cancer  as  such,  and  ))artly  to  the  impairment  of  the  func- 
tions of  the  stomach.  It  is  impossible  to  separate  the  effects  of  these  two 
sets  of  causes,  and  distinguish,  as  some  have  done,  a  cachexia  of  cancer 

'  The  granular  disintegrating  corpuscles  (Zerfallakorperchen  of  Biess)  may  also  be 
found  in  the  blood  in  considerable  number.  Leichtenstem  haj)  observed  that  toward  the 
end  of  life  the  relative  proportion  of  hsemoglobin  in  the  blood  may  be  increased,  some- 
times rapidly,  and  may  even  exceed  the  normal  limit  This  is  due  to  concentration  of 
the  blood  in  conbeauence  of  the  loss  of  water.  In  such  cases  the  tissues  appear  abnormally 
dry  and  the  blooa  thick  and  tarry  at  the  autopsy  (ZianwetCa  Handb,  d.  spec.  PalK.  it. 
Therap,,  Bd.  viii.  Ite  Halfle,  p.  344). 

It  seems  to  me  proper  to  distinguish  two  kinds  of  ansmia  in  ga.stric  cancer — a  simple 
aniemia,  which  is  present  in  the  majority  of  cases,  and  can  be  explained  by  the  develop- 
ment of  the  cancer  and  the  disturbance  of  the  gastric  functions  ;■  and  a  pernicious  anaemia, 
which  is  present  only  in  exceptional  cases,  and  has  the  typical  symptoms  of  progressive 
pernicious  ansemia. 

'  In  a  case  of  large  medullary  cancer  of  the  stomach  reported  by  H.  Maver  there  was 
one  white  to  fifty  red  blood-corpuscles.  The  spleen  was  not  enlarged  ( leaver,  Aerxtl. 
JnUUigenabUut,  1870,  No.  21).  A  similar  case  is  related  by  Lebert,  in  which,  however, 
the  spleen  was  enlarged  (op.  eii.,  p.  481). 
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and  a  cachexia  of  inauition.  It  is  the  combination  of  these  causes  which 
renders  the  cachexia  of  cancer  of  the  stomach  so  common,  so  rapid  in  its 
development,  and  so  profound  as  compared  with  that  of  cancer  in  other 
situations.  The  relation  of  cancer  in  general  to  cachexia  need  not  here 
be  discussed,  save  to  say  that  there  is  the  best  ground  for  believing  that 
the  cachexia  is  directly  dejwndent  upon  the  growth  and  metamorjihoses 
of  the  primary  cancer  and  its  metastases,  and  that  there  is  not  reason  to 
assume  any  dyscrasia  antedating  the  cancerous  formation. 

While  the  failure  of  the  general  health  and  the  gastric  symptoms  in 
general  develop  side  by  side,  it  is  especially  significant  of  gastric  cancer 
when  the  symptoms  of  impaired  nutrition  are  more  pronounced  than  can 
be  explained  by  the  local  gastric  disturbance.  When,  however,  as  some- 
times happens,  gastric  symptoms  are  absent  or  no  more  than  can  be 
explained  by  aniemia  and  marasmus,  then  in  the  absence  of  tumor  a  posi- 
tive diagnosis  is  imi)ossible.  Such  cases  of  gastric  cancer  during  life 
often  pass  for  essential  or  pernicious  anaemia.  Otherwise,  unexplained 
symptoms  of  ansemia  with  emaciation  and  debility,  particularly  in  elderly 
people,  sliould  lead  to  a  careful  search  for  gastric  cancer. 

Finally,  it  is  necessary  to  add  that  there  are  exceptional  cases  of  gastric 
cancer  in  which  there  is  no  emaciation,  and  in  which  the  general  health 
appears  to  be  astonishingly  well  preserved.  In  most  of  these  cases 
death  occurs  either  from  some  accident  of  the  disease  or  from  some 
complication. 

Slight  or  moderate  oedema  about  the  ankles  is  a  common  symptom  dur- 
ing the  csichectic  stage  of  gastric  cancer.  This  oedema  is  due  to  hydrse- 
mia.  This  cachectic  dropsy  in  rare  cases  becomes  excessive  and  leads  tc 
anasarca,  with  serous  emision  in  the  ])eritonea],  pleural,  and  pericardial 
sacs.  Such  cases  are  liable  to  be  mist^iken  for  heart  disease,  particularly 
as  a  lujcmic  murmur  often  coexists,  or  for  Bright's  disease.  Ascites  may 
be  the  i-esult  not  only  of  hydnemia,  but  also  of  cancerous  peritonitis  or 
of  pressure  on  the  portal  vein  by  cancer.  Many  cases  of  gastric  cancer 
associated  with  ascites  have  been  falsely  diagnosed  as  cirrhosis  of  the 
liver,  and  sometimes  the  distinction  is  extremely  difficult  or  impos- 
sible. 

During  the  greater  part  of  the  disease  the  pulse  is  usually  normal ; 
toward  the  end  it  is  not  infrequently  rapid,  small,  and  conipressible.  In 
consequence  of  weakness  and  antcniia  any  exertion  may  suffice  to  increase 
the  frecjuency  of  the  pulse,  and  may  induce  palpitation  of  the  heart  and 
syncoiHj. 

As  might  be  expected  as  the  result  of  anosmia,  hsemic  murmurs  in  the 
heart  and  blood-vessels  are  not  rare  in  gastric  ciuicer. 

Epigastric  pulsation  is  often  very  prominent  in  cases  of  gastric  cancer, 
as  it  may  l)e  in  various  other  conditions.  This  pulsation  is  sometimes  of 
a  paroxysmal  nature. 

Venous  thrombosis  is  not  a  rare  complication  in  the  last  stages  of  gas- 
tric cancer.  It  is  most  common  in  the  femoral  and  saphenous  veins,  and 
is  rapidly  followed  by  ])ainful  oidcmatous  swelling  of  ttie  aSected  extrem- 
ity. Thrombosis  of  the  subclavian  and  axillary  veins  is  much  less  fre- 
Suent.  When  it  occurs  there  are  the  same  symptoms  of  phlegmasia  alba 
olens  in  the  u])per  extremity  as  have  been  mentioned  for  the  lower. 
Lebert  has  i*ecorded  a  case  of  thrombosis  of  the  right  external  jugular 
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vein.^  The  thrombosis  is  the  result  of  marasmus,  and  therefore  may 
occur  in  other  gastric  diseases  besides  gastric  cancer,  so  tliat  this  symjv 
tom  has  not  all  the  diagnostic  importance  for  gastric  cancer  claimed  by 
Trousseau.  Being  an  evidence  of  great  weakness  of  the  circulation, 
marantic  thrombosis  in  cancer  of  the  stomach  is  of  grave  prognostic 
import. 

The  temperature  is  often  normal  throughout  the  course  of  gastric  can- 
cer. Febrile  attacks,  however,  are  not  uncommon  in  this  disease.  Ele- 
vation of  temperature  may  occur  without  any  complication  to  explain  it. 
During  the  second  half  of  the  di^sease  there  may  be  either  irregular 
febrile  attacks  or  a  more  coutiimous  fever,  which  is,  however,  usually  of 
a  light  grade,  the  temperature  not  generally  exceeding  102°.  Slight 
chills  may  be  exixjriencetl.  Lcbcrt  describes  a  light  and  a  hectic  car- 
cinomatous fevfer. 

There  may  be  subnormal  temperature  with  collapse  during  the  last 
days  of  life,  and  iu  general  ansemia  and  inactivity  of  nutritive  processes 
tend  to  produce  a  low  temi)erature. 

Dyspnoea  on  slight  exertion  may  be  present  in  gastric  cancer  as  a  result 
of  ancemia  or  of  fatty  heart.  In  a  few  cases  of  gastric  cancer  have  been 
observed  symptoms  jiointing  to  a  reflex  vagus  neurosis,  such  as  parox- 
ysms of  dyspnoea,  oppression  in  the  chest,  and  palpitation  of  the  heart, 
but  these  symptoms  ai'e  less  common  in  gastric  cancer  than  in  some  other 
diseases  of  the  stomach.  Watson*  relates  a  case  of  gastric  cancer  in 
which  increasing  dyspnoea  and  pal])itation  were  such  prominent  symp- 
toms that  he  was  led  to  diagnose  fatty  heart  with  portal  congestion  as 
the  sole  trouble.  At  the  autojjsy  the  heart  and  lungs  were  found  healthy, 
but  there  was  extensive  cancer  of  the  greater  curvature  of  the  stomacli. 
He  subsequently  ascertained  that  there  had  been  symptoms  pointing  to 
gastric  disease. 

The  various  complications  of  gastric  cancer  which  affect  the  respiratory 
or^ns  will  be  considered  hiter. 

Depression  of  spirits,  lack  of  energy,  headache,  neuralgia,  sleepless- 
ness, and  vertigo  are  functional  nervous  disturbances  which  are  often 
the  result  of  disordei'ed  digestion  from  >vhatever  cause,  and  are  therefore 
not  uncommon  in  gastric  cancer.  The  theory  that  these  symptoms  are 
due  to  the  absoq^tion  of  noxious  substances  [)roduced  in  the  stomach  and 
intastine  by  abnormal  digestive  processes  is  plausible,^  and  more  intel- 
ligible than  reference  to  some  undefined  sympathy  between  the  digestive 
organs  and  the  nervous  system. 

The  intelligenof,  is  generally  not  impaired  in  the  course  of  gastric 
cancer. 

Considerable  interest  Injlongs  to  coma  as  a  symptom  of  cancer  of  the 
stomach,  and  more  jKirticularly  to  the  occurrence  of  coma  with  the 
peculiar  charactei's  wliich  have  l)een  described  by  Kussmaul  as  distin- 
guishing diabetic  coma.^  The  most  distinctive  feature  iu  Kussmaurs 
group  of  symptoms  is  the  acconi]>animent  of  the  coma  by  a  peculiar 


>  Op,  cit.y  j».  394. 

•Sir  T.  Watson,  Leetr 


lures  on  the  Principieti  and  Practice  of  PhyaiCy  vol.  ii.  p.  471, 
rhilada.,  1872. 

*  This  theory  is  elaborated  by  Senator  ("  Ueber  Selbstinfection  diirch  abnorme  Zenet»> 
ungsvorgiinge,  etc.,"  Zeitgchrijl  /,  kiin.  Med.^  Bd.  7,  p.  235). 

^DeuUchee  Arch,  /.  klin.  Med,,  Bd.  14,  p.  1. 
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dyspnoea  in  whicli,  without  evidence  of  disease  of  the  lungs  or  air-pas- 
sageSy  the  respirations  are  strong  and  deep  and  often  attended  with  a 
groaning  sound  in  expiration.     The  breathing  is  either  normal  in  fre- 

?uency  or  oftener  moderately  increased.  The  pulse  is  usually  small  and 
requent.  The  temperature  is  not  much  elevated,  and  sometimes  is  much 
below  the  normal.  Sometimes  the  coma  is  preceded  by  a  period  of  excite- 
ment, with  restlessness,  and  perhaps  with  screaming.  Gerhardt's  reaction 
in  the  urine  may  or  may  not  be  present.  When  it  is  present  in  a  marked 
degree  there  is  often  an  aromatic,  chloroform-like  odor  to  the  breath  and 
to  the  fresh  urine.  The  jiatient  may  come  out  of  the  coma,  but  in  the 
vast  majority  of  cases  the  coma  terminates  fatally. 

It  is  now  known  tliat  this  dyspnoeic  coma  is  not  confined  to  diabetes 
mellitus,  but  that  it  occurs  also  in  gastric  cancer  and  in  various  other 
diseases.^  Its  occurrence  in  gastric  cancer  is  rare.  In  this  disease  it  does 
not  usually  ap|)ear  until  ansemia  is  far  advanced,  but  it  may  occur  in 
cases  of  cancer  in  which  the  ])atient's  general  health  and  nutrition  are 
still  foirly  good.  I  recently  made  the  post-mortem  examination  of  an 
elderly  man,  fairly  well  nourished,  who  was  found  in  the  streets  comatose 
and  brought  in  this  condition  to  Bellevue  Hospital,  where  he  died  in 
about  twelve  hours.  While  in  the  hospital  his  breathing  was  incitiased 
in  frequency,  forcible,  and  deep.  His  temiKirature  was  normal.  The 
urine  contained  a  small  ouantity  of  albumen,  but  no  sugar.  No  previous 
history  could  be  obtained.  Urremic  coma  was  suspected.  At  the  autopsy 
was  found  a  large,  soft,  ulcerated  cancer  of  the  lesser  curvature  and  pos- 
terior wall  of  the  stomach  near  the  pylorus.  The  kidneys,  brain,  heart, 
and  other  organs  were  essentially  healthy. 

We  possess  no  satisfactory  exj)lanatiou  of  this  form  of  coma.  In  dia- 
betes it  is  considercil  to  be  due  to  the  presence  in  the  blood  of  some 
intoxicating  agent.  For  a  time  this  agent  was  thought  to  be  aceton  ;  it 
is  now  believed  by  Von  Jaksch  to  be  diacetic  acid.  Much  stress  has 
been  laid  upon  the  aromatic,  fruity  odor  of  the  breath  and  of  the  fresh 
urine,  and  ui)on  the  presence  of  some  substance  in  the  urine  which 
imparts  to  it  a  burgundy-red  color  upon  the  addition  of  liquor  ferri  chlo- 
ridi  (Grerhardt's  reaction.  See  changes  in  the  urine,  page  651).  Although 
the  whole  aceton  question  is  at  present  in  a  very  confused  state,  there  is 
no  proof  that  aceton  or  its  allies  jwssesses  the  toxic  properties  assumed  by 
this  theory  ;*  and  it  is  certain  that  dyspnoeic  coma  may  occur  in  diabetes 
and  in  other  diseases  without  the  presence  of  Gerhardt's  reaction  in  the 
urine.  It  is  also  tnie  tliat  this  reaction  often  occurs  without  any  clinical 
symptoms  referable  to  it.     Riess  and  Senator  believe  that  in  non-diabetic 

'  Von  Jaksch  was  the  first  to  describe  this  form  of  coma  in  cancer  of  the  stomach 
( Wien^tnaL  WoekeMchr.,  1883,  pp.  473, 512).  He  adopted  the  term  coma  carcinomatosum, 
and  more  recently  coma  diaceticum.  L.  Riess  has  re])orted  seventeen  coses  of  this  coma 
oocnrring  in  a  variety  of  disesises,  such  as  pernicious  antpmia,  gastric  cancer,  gastric  ulcer, 
tubcrcuioRis,  which  all  had  in  common  profound  anaemia.  He  proposes  tlie  term  dysp- 
noeic coma  (ZeiUiehrift  f.  kiin,  Med,,  Bd.  7,  Suppl.  HeiY,  p.  34,  1884).  Senator  haa 
described  two  cases  of  gastric  cancer  with  this  coma.  He  uses  the  terms  dyscrasic  coma 
and  KuHsmaurs  group  of  symptoms  (t6tr/.,  Bd.  7,  p.  235).  In  the  cases  described  by 
Litten  under  Uie  name  coma  dyspepticum,  dyspnoea  was  absent,  but  Gerhardt's  reaction 
in  the  urine  was  present.  In  Litten's  cases  structural  disease  of  the  stomach  wa«  not 
snpfinaed  to  be  present.  The  patients  recovered  from  the  coma  {ibid.,  Suppl.  Hefl, 
p.  81). 

»  Frerichs,  ZeitBchriftf,  klin,  Med.,  Bd.  6,  p.  3. 
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cases  ansemia  is  the  most  imjiortaut  factor  in  the  productiou  of  this 
coma.^ 

Coma;  probably  belonging  to  tliis  same  variety,  may  occur  in  gastric 
cancer  without  tlie  peculiar  dyspnoea  which  lias  been  described.  There 
is  reason  to  believe  that  this  dyspnoea  is  not  a  necessary  symptom  of  the 
so-called  diabetic  coma. 

Chronic  Bright's  disease  terminating  with  ursemic  coma  is  an  occasional 
but  not  frequent  complication  of  gastric  cancer. 

Coma  and  other  cerebral  symptoms  may  be  produced  by  secondary 
cancerous  tumors  in  the  brain. 

Stupor  deepening  into  coma  may  develop  during  the  often-prolonged 
death-agony  of  gastric  cancer. 

The  distribution,  origin,  and  frequency  of  cancerous  growths  secondary 
to  gastric  cancer  are  most  conveniently  considered  under  Pathological 
Anatomy.  Symptoms  referable  to  certain  localizations  of  these  secondary 
cancerous  deposits,  however,  are  so  common,  and  so  interwoven  with  the 
clinical  history  of  cancer  of  the  stomach,  that  it  is  desirable  to  consider 
some  of  these  symptoms  in  the  ])reseut  connection. 

Cancer  of  the  liver  is  the  most  important  of  these  secondary  cancerous 
growths.  It  is  estimated  to  be  present  in  nearly  one-tliiixl  of  tlie  cases 
of  gastric  cancer,  but  by  no  means  in  all  these  cases  does  it  produce 
symptoms.  As  a  rule,  the  earlier  he]nitic  cancer  forms  in  the  course 
of  gastric  cancer  the  more  likely  is  it  to  be  attended  by  symptoms.  The 
most  iniiK)rtant  symptoms  of  secondary  cancer  of  the  liver  are  enlai^e- 
mcnt  of  the  liver,  ])eritoneal  exudation,  and  jKirsistent  icterus.  When 
nodular  groN^ths  can  be  felt  in  the  free  l>order  or  surface  of  the  liver,  the 
diagnosis  is  generally  easily  established.  Sometimes  the  liver  remains 
of  normal  size  or  is  even  contracted,  and  then  the  diagnosis  is  difficult  or 
impossible.  Ascites  or  exudative  peritonitis  is  present  in  about  one-half 
of  the  cases  of  cancer  of  the  liver.  Jaundice  is  less  frequently  present. 
It  is  only  persistent  jaundice  which  aids  in  tlie  diagnosis  of  hepatic 
cancer. 

The  various  combinations  of  gastric  cancer  with  secondary  heiiatic 
cancer  may  be  clinically  grouped  as  follows:      , 

1.  Symptoms  of  gastric  cancer  with  latent  hepatic  cancer. 

2.  Symptoms  of  gastric  cancer  followed  by  symptoms  of  hepatic 
cancer. 

3.  Symptoms  both  of  gastric  cancer  and  of  hepatic  cancer  present 
when  the  case  comes  under  observation. 

4.  Syra])toms  of  liei>atic  cancer  with  latent  gastric  cancer. 

5.  Symptoms  of  hepatic  cancer  followed  by  symptoms  of  gastric 
cancer. 

6.  Both  hepatic  and  gastric  cancer  latent.  Symptoms  of  anfemia  and 
marasmus,  or  of  chronic  exudative  peritonitis,  or  of  chronic  pleurisy. 

From  this  grouping  it  is  evident  that  the  existence  of  secondary 
hepatic  cancer  may  aid  in  the  diagnosis  of  cancer  of  the  stomach,  or  may 
mislead,  or  may  be  without  influence.  The  greatest  assistance  in  diag- 
nosis is  renderca  when  the  physical  signs  and  the  symptoms  of  hepatic 

^  Riess  refers  tlie  coma  to  the  amemia  as  sach,  whereas  Senator  thinks  that,  in  conse- 
quence of  tlie  depraved  nutrition  of  the  body  resulting  from  the  ansemia,  some  toxic  sub- 
stance is  developed  which  enters  the  circulation. 
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cancer  develop  some  time  after  the  appearance  of  gastric  symptoms 
which  may  previously  have  l)cen  equivocal.  Much  more  difficult  to 
diagnosticate  arc  the  cases  of  hepatic  cancer  accompanied  or  followed 
by  gastric  symptoms,  inasmuch  as  cancer  of  the  liver,  whether  primary 
or  secondary,  may  be  attended  with  marked  disturbance  of  the  gastric 
functions,  including  hsematemesis.  In  these  cases,  unless  a  tumor  of  the 
stomach  can  be  discovered,  a  positive  diagnosis  of  gastric  cancer  is 
imjxxssible.  In  view  of  the  infrequency  of  primary  cancer  of  the  liver, 
however,  there  will  be  in  many  of  these  cases  a  strong  probability  in 
favor  of  primary  cancer  of  the  stomach.  When  it  is  remembered  that 
over  one-third  of  the  cancers  of  the  liver  are  secondary  to  cancer  of  the 
stomach,  it  is  evident  that  in  cases  wliich  appear  to  be  primary  hepatic 
cancer  very  careful  attention  should  be  given  to  the  exploration  of  the 
stomach.     But  even  then  diagnostic  errors  will  often  be  unavoidable. 

Cancer  of  the  peritoneum  secondary  to  cancer  of  the  stomach  may 
produce  no  symptoms,  and  so  pass  unrecognized.  The  diagnosis  of  peri- 
toneal cancer  is  readily  made  when,  after  the  recognition  of  gastric  can* 
oer,  secondary  cancerous  nodules  in  the  peritoneum  can  be  felt  through 
the  abdominal  walls  or  through  the  vagina.  There  are  oases  of  gastric 
cancer  in  which  the  symptoms  are  all  referable  to  secondary  cancer  of 
the  peritoneum.  Cancer  of  the  peritoneum  is  usually  attended  with 
fluid  exudation  in  the  peritoneal  cavity.  The  chemical  and  the  micro- 
scopical examination  of  this  fluid  withdrawn  by  paracentesis  may  aid  in 
tJie  diagnosis  of  cancerous  peritonitis.  Whereas  in  dropsical  accumula- 
tions in  the  peritoneal  cavity  the  quantity  of  albumen  in  the  fluid  is  usually 
less  than  2 J  i>er  cent.,  in  cancerous  peritonitis  there  is  usually  from  3  to  4 
|ier  cent,  of  albumen,  the  percentage  rarely  falling  as  low  as  2J  per  cent., 
but  sometimes  being  as  high  as  from  5  to  6  per  cent.  The  percentage 
of  albumen  in  ortlinary  pentonitis  is  usually  over  4.^  Clumps  of  cancer- 
cells  are  sometimes  to  be  found  by  microscopical  examination  of  the 
fluid.  These  cells  are  large,  e])ithclioid  in  shape,  and  often  contain 
vacuoles  and  fatty  granules.  It  is  only  when  these  c^lls  are  arranged 
in  clumps  or  as  so-called  budding  cells,  and  when  they  are  present  in 
abundance,  that  they  are  diagnostic.  They  are  to  be  sought  esi>ccially  in 
fibrinous  coagula.  They  are  present  only  when  the  cancerous  alveoli 
actually  communicate  with  the  peritoneal  cavity.*  The  development  of 
cancerous  nodules  in  the  margins  of  an  opening  made  in  the  alxlominal 
walls  by  a  trocar  is  also  evidence  of  cancerous  disease  of  the  jieritoneum. 
The  same  thickening  and  retraction  of  the  mesentery  and  omentum  may 
occur  in  cancerous  as  in  tuberculous  peritonitis.  In  both  the  exudation 
is  often  hemorrhagic. 

Importance  has  been  attached  to  enlargement  of  the  supraclavicular 
lymphatic  glands  in  the  diagnosis  of  canrer  of  the  stomach,  but  there  are 
so  many  causes  of  enlargement  of  these  glands  that  not  much  significance 
can  be  attached  to  this  symptom,  which,  moreover,  is  absent  in  most 

^  Tlie  conditions  under  which  the  estimation  of  the  quantity  of  albumen  in  the  peri- 
toneal exudation  mav  prove  of  diagnostic  aid  are  fully  considered  by  Kuneberg  ( l)euUtckfs 
Arch./,  iitn.  Med,,  Bd.  34,  p.  1).  Here  also  are  given  methods  for  making  this  analysis 
for  clinical  purposes. 

'  The  literature  on  this  subject  is  as  follows :  Foulis,  Brit,  Med,  J<mm.f  July  20,  Nov.  2, 
1878;  Thornton,  ibid,,  Sept.  7,  1878;  Quincke,  J)euUehe$  Arch,  f,  klin,  Med,,  Bd.  30 
p.  680;  Ehrlich,  Chariti  AnnaUn,  vii.  p.  226 ;  firieger,  ibid,,  yiii. 
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cases.  Still,  under  oertain  circumstances  this  glandular  enlargement  may 
aid  in  the  diagnosis.  The  same  remarks  apply  to  enlargement  of  the 
inguinal  glands,  which  is  a  common  occurrence  in  case  cancer  involves 
the  peritoneum.  One  must  not  mistake  abnormal  prominence  of  the 
lymphatic  glands  in  consequence  of  emaciation  for  actual  enlargement. 

Gastric  cancer  much  less  frequently  tlian  gastric  ulcer  causes  ])crfora- 
tion  of  the  stomach.  Of  607  cases  of  gastric  caiKser  collected  by  Brintou, 
perforation  into  the  general  peritoneal  cavity  occurred  in  17  (3J  per  cent.).* 
In  two  cases  of  gastric  cancer  reported  by  Ellis  perforative  peritonitis  was 

E receded  by  symptoms  supposeil  to  be  only  those  of  ordinary  dyspepsia, 
emorrhage  and  vomiting  being  absent*  Various  fistulous  communica- 
tions like  those  described  under  gastric  ulcer  may  be  the  result  of  per- 
foration of  gastric  cancer,  but  with  the  exception  of  gastro-colic  fistula 
they  are  much  more  frequently  produced  by  ulcer  than  by  cancer.  In 
160  cases  of  gastric  cancer  collected  by  Dittrich,  gastro-colic  fistula  existed 
n  6  (3f  per  cent.).*  In  507  cases  collected  by  Brinton  this  fistula  existed 
n  11  (2.17  per  cent).  In  Lange's  210  cases  gastro-colic  fistula  existed 
n  8  (3.8  per  cent).  Of  33  cases  of  gasti*o-colic  fiistula  collected  by  Mur- 
chison,  21  were  caused  by  cancerous  ulceration.*  The  symptoms  charac- 
teristic of  fistulous  communication  between  the  stomach  and  the  colon  are 
the  vomiting  of  fecal  matter  and  the  passage  of  undigested  food  by  the 
stools.  These  symptoms  are  not  present  in  all  cases,  so  that  a  diagnosis 
is  not  always  possible.  Fecal  vomiting  is  influenced  by  the  size  of  the 
opening  between  the  stomach  and  the  colon.  With  great  obstruction  at 
the  pylorus,  fecal  vomiting,  as  might  be  ex|)ected,  is  absent  or  infrequent, 
while  the  passage  of  undigested  food  by  the  bowels  is  common.  Under 
these  circumstances  vomiting  is  sometimes  relieved  after  the  establishment 
of  the  fistula.  Aid  may  be  afforded  in  the  diagnosis  of  gastro-colic  fistula 
by  the  introduction  into  the  rectum  or  into  the  stomach  of  colored  or 
other  easily  recognizable  substances,  and  determining  their  pi'esence  in  the 
vomit  or  in  the  stools  in  consequence  of  their  escai)e  by  the  unnatural 
outlet.  V.  Ziemssen  has  determmed  in  a  case  of  gastro-colic  fistula  due 
to  cancer  the  escape  into  the  stomach  of  carbonic  acid  gas  artificially  gen- 
erated in  the  rectum,  with  failure  to  obtain  distension  of  the  colon.*  A 
number  of  instances  of  gastro-cutaneous  fistula  due  to  gastric  cancer  have 
been  recorded,  but  this  form  of  fistula  is  much  less  common  than  gastro- 
colic fistula,  and  much  less  frequently  the  result  of  cancer  than  of  ulcer 
of  the  stomach.  Subcutaneous  emphysema  may  precede  the  formation 
of  the  fistula.  Other  gastric  fistulous  communications  resulting  from 
cancer,  such  as  with  the  pleura,  the  lungs,  the  small  intestine,  are  too 
infrequent  to  merit  consideration  under  the  symptomatology  of  the 
disease. 

^  Loe.  ciL  Lange  (op.  eU.)  records  in  210  cases  of  gastric  cancer  12  perforations  into  the 
peritoneal  cavity  (5.7  per  cent). 

■  Kxir.  fr.  *he  Ree.  of  the  Boston  Soc.  for  Med.  Improvement,  vol.  iii.  p.  116,  and  vol.  iv.  p.  109. 

•  Prager  Vierteljahrftch.^  vol.  xvii.  *  Kdinb.  Med.  Jbwni.,  vol.  iii.  p.  4, 1857. 

*  Peiiti^heH  Arek.f.  kl.  Med.,  Bd.  33,  p.  237.  He  recommends  for  extreme  distension  of 
tlie  colon  in  an  adult  the  introduction,  by  means  of  a  tube  passed  up  the  rectum,  of  a 
solution  of  about  5  drachms  of  sodii  bicarb,  and  4}  drachms  of  tartaric  acid — injected  not 
all  at  once,  but  in  three  or  four  doses  at  intervals  of  a  few  minutes,  the  tube  being  cleaned 
in  the  intervals  by  the  injection  of  three  ounces  of  water,  so  as  to  avoid  generation  of  gaa 
in  the  tube.  The  generation  of  a  smaller  quantity  of  gas  would  suffice  for  the  purpose 
here  in  view. 
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As  a  rule,  patieuts  with  gastric  cancer  die  from  gradual  exhaustiou. 
In  a  condition  of  extreme  emaciation  and  feebleness  the  patient  sinks  into 
a  state  of  collapse,  accompanied  often  with  stupor,  sometimes  with  mild 
delirium.  The  death-agony  is  prolonged  frequently  from  twelve  to 
twenty-four  hours,  and  sometimes  even  longer.  On  the  other  hand,  death 
may  occur  somewhat  suddenly  in  the  last  stages  of  gastric  cancer,  and 
without  satisfactory  explanation. 

Death  from  copious  gastric  hemorrhage  does  not  occur  probably  in 
more  than  1  jier  cent,  of  the  cases  of  cancer  of  the  stomach. 

In  the  rare  cases  of  death  from  })erforation  of  the  stomach  the  patient 
is  sometimes  so  exhausted  at  the  time  of  perforation  that  the  occurrence 
of  this  accident  remains  unrecognized  in  the  absence  of  any  complaint 
of  cliaracteristic  symptoms. 

The  coma  which  sometimes  leads  to  the  fatal  termination  of  gastric 
cancer  has  already  been  sufficiently  considered. 

Finally,  death  may  be  the  result  of  certain  complications  more  or  less 
dependent  upon  the  cancer.  Of  these  the  most  important  are  suppura- 
tive peritonitis  and  pulmonary  complications,  i)articularly  oedema,  terminal 
pneumonia,  and  embolism  of  the  pulmonary  artery. 

Duration. — It  is  evidently  impossible  to  determine  the  exact  duration 
of  a  cancer  of  the  stomach.  Doubtless  in  all  cases  there  is  a  period  of 
growth  of  the  tumor  before  it  produces  symptoms,  and  the  duration  of 
this  latent  period  can  never  be  determined.  When  symptoms  appear 
they  are  often  at  first  so  mild  as  to  be  readily  overlooked,  and  so  ambig- 
uous that  even  if  recognized  they  are  not  clearly  referable  to  the  cancer. 
Gastric  symptoms  may  have  preceded,  perhaps  for  years,  the  development 
of  tlie  cancer,  so  as  to  lead  to  the  assumption  of  a  longer  duration  of  the 
cancer  than  is  really  the  case.  Estimates,  therefore,  of  the  duration  of 
gastric  cancer  can  be  only  of  limited  value. 

From  198  cases  Brinton*  estimates  the  average  duration  of  gastric 
cancer  as  about  twelve  and  a  half  months,  the  maximum  duration  as 
about  thirty-six  months,  and  the  minimum  as  one  month.  From  36 
cases  Katzenellenbogen  ^  estimates  the  average  duration  as  eighteen 
months,  the  maximum  as  five  years  and  five  months,  the  minimum  as 
one  month.  From  112  cases  Lebert^  makes  the  average  duration  fifteen 
months  and  the  maximum  four  years.  In  4  per  cent,  of  the  cases  Lebert 
found  the  duration  less  than  three  months,  in  62  per  cent,  between  six 
and  eighteen  months,  in  42  per  cent,  between  six  and  twelve  months,  in 
17  per  cent,  between  three  and  six  months,  and  in  the  same  number  of 
cases  between  eighteen  months  and  four  years. 

Estimates  of  several  years'  duration  (such  as  nine  years  in  the  case  of 
Napoleon')  are  to  be  received  with  scepticism.  In  these  cases  symptoms 
of  gastralgia  or  of  dyspepsia  or  of  gastric  ulcer  have  preceded  the  devel- 
opment of  the  cancer.  It  has  already  been  mentioned  that  cancer  may 
develop  in  a  simple  ulcer  of  the  stomach. 

Mathieu,*  from  an  analysis  of  27  cases  of  gastric  cancer  occurring  under 
thirty-four  years,  found  the  average  duration  in  early  life  to  be  only  three 
months.  In  only  2  out  of  19  cases  did  the  duration  exceed  one  year. 
Although  this  analysis  is  based  upon  too  small  a  number  of  cases,  thei'e 

*  Loc.  ciL  »  Op.  cit  '  Op.  eiL 

'  JJu  Cancer  pr6eoee  de  PEstonMe,  Paris,  1884,  p.  40. 
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seems  to  be  do  doubt  tliat  sastrie  canoer  pursues  a  more  rapid  course  in 
early  life  than  it  does  in  old  people. 

Complications. — Some  of  the  complications  of  gastric  cancer  have 
been  mentioned  under  Symptomatology.  Jaundice  may  appear  in  the 
course  of  gastric  cancer  from  a  variety  of  causes,  such  as  catarrhal  gastro- 
duodenitis,  impaction  of  gall-stones  in  the  common  bile-<luct,  and  pressure 
on  the  bile-duct  by  cancerous  growths  in  the  pancreas,  in  the  portal 
lymphatic  glands,  or  in  the  liver  itself.  Pylethrombosis,  which  is  likely 
to  be  suppurative,  is  a  rare  complication.  In  a  case  of  cancer  of  the 
anterior  wall  and  greater  curvature  of  the  stomach  reported  by  Wickham 
Legg*  the  symptoms  seem  to  have  been  mostly  referable  to  a  complicating 
suppurative  pylethrombosis.  Simple  and  cancerous  pylethromboses  also 
occur.  Other  forms  of  peritonitis  than  the  cancerous  may  complicate 
gastric  cancer,  such  as  suppurative,  sero-fibrinous,  and  chronic  prolifera- 
tive peritonitis.  Catarrhal  enteritis,  and  particularly  diphtheritic  colitis, 
are  not  infrequent  complications,  especially  in  the  later  stages  of  the  dis- 
ease. Chronic  diffuse  nephritis,  both  in  tfie  form  of  the  large  and  of  the 
small  kidney,  is  a  rare  complication  of  cancer  of  the  stomach.  Hydro- 
thorax,  sero-fibrinous  pleurisy,  and  emphysema  may  develop  either  with 
or  without  cancerous  invasion  of  the  pleura.  Pericarditis  is  much  less 
common ;  it  is  most  likely  to  occur  with  cancer  of  the  cardia.  Pyo- 
pneumothorax, abscess,  and  gangrene  of  the  lung  may  result  from  per- 
foration of  the  pleura  or  of  the  lung  by  gastric  cancer.  CExlerna  of  the 
lungs,  splenization,  and  pneumonia,  involving  usually  the  lower  lobes,  are 
common  in  the  last  days  of  gastric  cancer.  Emboli  derived  from  venous 
thrombi  are  sometimes  carried  into  the  pulmonary  artery  or  its  branches. 
Although  much  has  been  written  as  to  the  exclusion  of  tuberculosis  by 
cancer,  no  such  law  exists.  Both  old  and  fresh  tubercles  have  been 
repeatedly  observed  in  cases  of  gastric  cancer.  Reference  has  already 
bcin  made  to  the  frequent  development  of  apiithre  in  the  mouth,  pharynx, 
and  oesophagus  in  the  final  stage  of  gastric  cancer.  Fatty  degeneration 
of  the  heart  may  develop  in  gastric  cancer  as  in  other  anaemic  states. 
Phlegmasia  alba  dolens  has  already  been  mentioned.  It  is  not  probable 
that  insanity  is  to  be  regarded  as  more  than  an  accndental  complication  of 
gistric  cancer ;  still,  it  has  lieen  noticed  in  sevenil  cases — for  instance,  of 
JDittrich's  160  cases,  6  patients  were  insane,  2  with  violent  mania.  Amy- 
loid degeneration  has  been  present  in  some  cases.  Purpura  haemorrhagica 
has  been  present  in  a  few  instances  in  the  later  stages  (cachectic  purpura). 
Chronic  catarrhal  gastritis  and  dilatation  of  the  stomach  arc  less  com- 
plications than  a  part  of  the  disease.  The  relation  of  cancer  to  simple 
ulcer  of  the  stomacn  has  already  been  considered.  The  various  secondan* 
cancerous  deposits  are  most  conveniently  considered  under  the  Morbid 
Anatomy.  It  is  to  be  remarked  that  many  of  the  complications  of  gastric 
cancer — as,  for  instance,  pneumonia  and  peritonitis — may  have  a  very 
obscure  clinical  history,  as  they  often  occur  when  the  patient  is  greatly 
prostrated. 

Morbid  Anatomy. — ^The  following  table  gives  tlie  situation  of  the 
tumor  in  1300  cases  of  cancer  of  the  stomach:* 

*  Si,  Barlholomeu/8  Hotp,  Rep.,  vol.  x.  p.  236. 

*  These  cases  are  collected  from  the  following  Honroes :  Lebert,  op.  ciL  ;  Pragne  statistlra 
of  Ditlrich,  £ngel,  Wrany,  and  £ppinger|  16c.  cit. ;  Habenhon,  op,  ciu  ;  Katzencllenbogeii, 
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Pylorie 
region. 

Leaser 

euzrature. 

Caxdlft. 

Poeteiior 

WKlL 

The  whole 
or  the 

greater  part 

of  the 

stomach. 

Multiple 
tumors. 

Greater 
curvature. 

Anterior 

wall. 

FundoBL 

791 
60.8% 

148 
11.4% 

104 
8% 

68 
6.2% 

61 
4.7% 

45 
3.5% 

34 

2.6% 

30 
2.3% 

19 
1.5% 

From  this  table  it  appears  that  three-fifths  of  all  gastric  cancers  occupy 
the  pyloric  region,  but  it  is  not  to  be  understood  that  in  all  of  these  cases 
the  pylorus  itself  is  involved.  In  four-fifths  of  the  cases  the  compara- 
tively small  segment  of  the  stomach  represented  by  the  cardia,  the  lesser 
curvature,  and  the  pyloric  region  is  the  part  affected  by  gastric  cancer. 
The  lesser  curvature  and  the  anterior  and  the  posterior  walls  are  involved 
more  frequently  than  appears  from  the  table,  inasmuch  as  many  cancers 
assigned  to  the  pyloric  r^ion  extend  to  these  parts.  The  fundus  is  the 
least  frequent  seat  of  cancer.  In  the  cases  classified  as  involving  the 
greater  part  of  the  stomach  the  fundus  often  escapes. 

As  was  fehown  by  Rokitansky,  it  is  the  exception  for  cancer  of  the 
pylorus  to  extend  into  the  duodenum,  whereas  cancer  of  the  cardia  usually 
mvades  for  a  certain  distance  the  oesophagus. 

The  varieties  of  carcinoma  which  develop  primarily  in  the  stomach  are 
scirrhous,  medullary,  colloid,  and  cylindrical  epithelial  carcinoma.^  The 
distinction  between  scirrhous  and  medullary  cancer  is  based  upon  the 
difference  in  consistence,  the  former  being  hard  and  the  latter  soft. 
Cylindrical-celled  epithelioma  cannot  be  recognized  as  such  by  the  naked 
eye.  It  presents  usually  the  gross  appearances  of  medullary  cancer. 
Soft  cancer  (including  both  cylindrical-celled  epithelioma  and  medullary 
carcinoma)  is  the  most  frequent  form  of  gastric  cancer.  Next  in  fre- 
quency is  scirrhous  cancer,  and  then  comes  colloid  cancer,  which,  although 
not  rare,  is  much  less  frequent  than  the  other  varieties. 

As  all  degrees  of  combination  and  of  transition  exist  between  the  dif- 
ferent forms  of  cancer,  and  as  a  large  number  of  cancers  of  the  stomach 
are  of  a  medium  consistence  and  would  be  classified  by  some  observers 
as  scirrhous  and  by  others  as  medullary,  statistics  as  to  the  relative  fre- 
quency of  the  different  varieties  have  very  little  value.  Moreover,  in 
most  statistics  upon  this  point  there  is  no  evidence  that  simple  fibrous 
growths  have  not  been  confounded  with  scirrhous  cancer,  and  as  a  rule 

op,  cU.  ;  and  Gussenbauer  and  V.  Winiwarter,  loc,  cU.  Giissenbauer  and  V.  Winiwarter 
aijsign  to  the  class  of  cancers  involving  the  whole  stomach  all  cases  which  they  found 
designated  simply  as  carcinoma  ventriculi  without  further  description.  This  produces  in 
their  statistics  an  excessive  number  of  cancers  under  this  class.  I  have  preferred,  there- 
fore,  to  estimate  in  their  collection  of  cases  the  number  of  cancers  involving  the  whole 
stomach,  according  to  the  percentage  for  this  class  obtained  from  the  other  authors  above 
cited. 

^  I  have  not  been  able  to  find  an  authentic  instance  of  primary  melanotic  cancer  of  the 
stomach,  although  this  form  is  included  by  most  authors  in  the  list  of  primary  gastric 
cancers.  It  is  known  that  most  cases  formerly  described  as  melanotic  cancers  are  mela- 
notic sarcomata,  which  originate  usually  in  the  skin  or  the  eye  and  are  accompanied  fre- 
quently with  abundant  metastases.  Secondary  melanotic  tumors  have  been  several  times 
found  in  the  stomach.  They  were  present  in  7  out  of  50  cases  of  melanotic  cancer  (or 
sarcoma)  analyzed  by  Eiselt,  although  out  of  104  cases  not  a  single  primary  melanotic 
cancer  occurred  in  the  stomach  {Frager  Viertaljahr9chr.,  vol.  Izzvi.  p.  54).  The  list  of 
secondary  melanotic  sarcomata  of  the  stomach  might  be  still  further  increased.  Of  course 
gastric  cancers  colored  by  pigment  from  old  blood-extravasations  sliould  not  be  confounded 
with  melanotic  tumors. 
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little  or  no  account  is  taken  of  cylindrical-celled  epithelioma,  which  is  a 
common  form  of  gastric  cancer — according  to  Comil  and  Ranvier,  the 
most  common.^ 

Cancer  of  the  stomach  may  grow  in  the  form  of  a  more  or  less  com- 
plete ring  around  the  circumference  of  the  stomach,  or  as  a  circumscribed 
tumor  proiectiDg  into  the  cavity  of  the  stomach,  or  as  a  diffuse  infiltration 
of  the  walls  of  the  stomach.  The  annular  form  of  growth  is  observed 
most  frequently  in  the  pyloric  region.  Cancerous  tumors  which  project 
into  the  interior  of  the  stomach  are  sometimes  broad  and  flattened,  some- 
times fungoid  in  shape,  but  most  frequently  they  appear  as  round  or 
oval,  more  rarely  irregular,  crater-like  ulcers,  ^vith  thickened,  prominent 
walls  and  ragged  floor.  The  free  surface  of  the  tumor  presents  some- 
times a  cauliflower-like  or  dendritic  appearance,  which  characterizes  the 
so-called  villous  cancer.  Diffuse  cancerous  infiltration  is  seated  oflenest 
in  the  right  half  of  the  stomach,  but  it  may  occupy  the  cardiac  region  or 
even  the  entire  stomach. 

The  relation  of  the  cancerous  growth  to  the  coats  of  the  stomach  varies 
in  different  cases.  The  tumor  usually  begins  in  the  mucous  membrane 
and  rapidly  extends  through  the  muscularis  mucosae  into  the  submucous 
coat.  In  this  lax  connective-tissue  coat  the  tumor  spreads  often  more 
rapidly  than  in  the  mucous  membrane,  so  that  it  may  appear  as  if  the 
cancer  originated  in  the  submucosa.  The  mucous  membrane,  however, 
is  usually  invaded,  sooner  or  later,  over  the  whole  extent  of  the  tumor. 
The  dense  muscular  coat  offers  more  resistance  to  the  invasion  of  the 
tumor.  Cancerous  masses,  however,  penetrate  along  the  connective- 
tissue  septa  between  the  muscular  bundles,  which  often  increase  in  num- 
ber and  size.  In  the  muscular  coat  thus  thickened  can  be  seen  the 
opaque  white  fibrous  and  cancerous  septa  enclosing  the  grayish,  trans- 
lucent bundles  of  smooth  muscular  tissue.  Often,  however,  the  whole 
muscular  coat  beneath  the  tumor  is  replaced  by  the  cancerous  growth, 
and  can  no  longer  be  recognized.  The  serous  and  subserous  connective 
tissue,  like  the  submucous  coat,  offers  a  favorable  soil  for  the  growth  of 
the  tumor,  which  here  appears  usually  in  the  form  of  large  and  small 
nodules  projecting  from  the  peritoneum.  Adhesions  now  form  between 
the  stomach  ayd  surrounding  j)arts,  and  opportunity  is  offered  for  the 
continuous  growth  of  the  cancer  into  these  parts.  In  the  manner 
described  the  tumor  grows  in  all  directions,  sometimes  more  in  depthj 
sometimes  more  laterally,  sometimes  more  into  the  interior  of  the 
stomach. 

Ulceration  occurs  in  all  forms  of  gastric  cancer.*  The  ulceration  is 
caused  either  by  fatty  degeneration  and  molecular  disintegration  of  the 
surface  of  the  tumor  or  by  the  separation  of  sloughy  masses.  Doubtless 
the  solvent  action  of  the  gastric  juice  aids  in  tlie  process.     The  softer  and 

^  For  any  who  maj  be  interested  in  such  statistics  I  have  collected  1221  cases  of  gastric 
cancer,  of  which  791  (64.8  per  cent.)  were  medullary,  399  (32.7  per  cent)  scirrhous,  and 
31  (2.5  per  cent.)  colloid.  22  cases  described  as  epithelial  have  been  included  with  tlie 
medullary ;  29  cases  described  as  fibro-medullary,  and  1  as  fasciculated,  have  been  included 
with  the  scirrhous.  The  cases  are  from  the  previously-cited  statistics  of  Lebert,  Dittrich, 
Wrany,  Eppinger,  Qussenbauer,  and  V.  Winiwarter,  and  from  Fenger  ( Virckow  n.  Hineh't 
Jahrenbericht,  1874,  Bd.  i.  p.  312). 

*  Ulceration  was  present  in  60  per  cent,  of  Lebert's  cases,  and  in  66}  per  cent,  of  6u»> 
nenbauer  and  V.  Winiwarter's  pyloric  cancers. 
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the  more  rapid  the  growth  of  the  cancer,  the  more  extensive  is  likely  to 
be  the  ulcer.  Such  ulcers  are  usually  round  or  oval  in  shape,  but  their 
contours  may  be  irregular  from  the  coalescence  of  two  or  more  ulcers  or 
from  serpiginous  growth.  The  edges  are  usually  high,  soft  in  consist- 
ence, and  often  beset  with  polypoid  excrescences.  The  floor  is  generally 
sloughy  and  soft,  and  often  presents  warty  outgrowths.  The  edges  and 
floor  may,  however,  be  hard  and  smooth.  In  the  more  slowly-growing 
scirrhous  and  colloid  cancers  the  ulcers  are  more  likely  to  be  suiKjrficial. 
Partial  cicatrization  of  cancerous  ulcers  may  take  place.  The  develop- 
ment of  cicatricial  tissue  may  destroy  the  cancerous  elements  to  such  an 
extent  that  only  by  careful  microscopical  examination  can  the  distinction 
be  made  between  cancer  and  simple  ulcer  or  fibroid  induration.  The 
examination  of  secondary  cancerous  deposits  in  adja^nt  lymphatic  glands 
or  other  parts  becomes,  then,  an  important  aid  in  the  diagnosis. 

Suppuration  has  been  known  to  occur  in  gastric  cancers,  but  it  is 
extremely  rare. 

Each  form  of  gastric  cancer  has  certain  peculiarities  which  require  sep- 
arate consideration. 

Medullary  carcinoma  grows  more  rapidly  than  the  other  varieties  of 
cancer.  It  forms  usually  soft  masses,  which  project  into  the  stomach  and 
are  prone  to  break  down  in  the  centre  and  develop  into  the  crater-like 
ulcers  already  described.  All  of  the  coats  of  the  stomach  are  rapidly 
invaded  by  the  growth.  The  consistence  of  the  tumor  is  soft,  the  color 
upon  section  whitish  or  reddish-gray,  sometimes  over  a  considerable 
extent  hemorrhagic.  Milky  juice  can  be  freely  scraped  from  the  cut 
surface  of  the  tumor.  The  so-called  villous  cancer  and  the  hsema- 
todes  fungus  are  varieties  of  medullary  carcinoma.  Medullary  carcinoma 
is  more  frequently  accompanied  by  metastases  than  the  other  forms.  In 
consequence  of  its  tendency  to  deep  ulceration  medullary  cancer  is  more 
liable  to  give  rise  to  hemorrhage  and  to  perforation  than  is  scirrhous  or 
colloid  cancer.  The  continuous  new  formation  of  cancerous  tissue  in  the 
floor  of  the  ulcer  and  the  formation  of  adhesions,  however,  greatly  lessen 
the  danger  of  perforation  into  the  peritoneal  cavity. 

Histologically,  medullary  cancer  is  composed  of  a  scanty  stroma  of 
connective  tissue  enclosing  an  abundance  of  cancerous  alveoli  filled  with 
polyhedrical  or  cylindrical  epitlielial  cells.  The  stroma  is  often  richly 
infiltrated  with  lymphoid  cells^  and  contains  blood-vessels  which  often 
present  irr^ular  dilatations  of  their  lumen. 

Waldeyer  describes  with  much  detail,  for  this  as  for  the  other  forms 
of  gastric  cancer,  the  origin  of  the  tumor  from  the  gastric  tubules. 
According  to  his  description,  a  group  of  gastric  tubules,  ten  to  twenty 
in  number,  sends  prolongations  downward  into  the  submucous  coat. 
These  tubular  prolongations  are  filled  with  proliferating  epithelial  cells, 
which  make  their  way  into  the  lymphatic  spaces  of  the  surrounding 
tissue  and  give  origin  to  the  cells  in  the  cancerous  alveoli.  A  small- 
celled  infiltration  oi  the  surrounding  connective  tissue  accompanies  this 
growth  of  the  tubules. 

The  tissue  beneath  and  at  the  margins  of  medullary  cancer  may  be 
predominantly  fibrous  in  texture  and  contain  comparatively  few  cancer- 
ous alveoli.  This  scirrhous  base  is  often  exposed  after  the  destruction 
of  the  greater  part  of  the  soft  cancer  by  ulceration  and  sloughing.     It  is 
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probable  that  many  of  the  scirrhous  cancers  are  formed  in  this  way  sec- 
ondarily to  medullary  cancer  (Ziegler). 

Cylindrical-celled  epithelioma  presents  the  same  gross  appearances  and 
the  same  tendency  to  ulceration  and  to  the  formation  of  metastases  which 
characterize  medullary  cancer.  The  consistence  of  cylindrical  epithelioma 
may,  however,  be  firm  like  that  of  scirrhus.  Not  infreauently  the  alveoli 
are  distended  with  mucus  secreted  by  the  lining  epithelium,  and  then 
the  tumor  presents  in  whole  or  in  part  appearances  similar  to  colloid 
cancer. 

Upon  microscopical  examination  are  seen  spaces  resembling  more  or 
less  closely  sections  of  tubular  glands.  These  spaces  are  lined  with  co- 
lumnar epithelium.  Often  in  certain  parts  of  the  tumor  the  alveolar 
spaces  are  filled  with  cells,  so  that  the  structure  is  a  combination  of  that 
of  ordinary  cancer  and  of  epithelioma.  The  stroma  is  generally  scanty 
and  rich  in  cells,  but  it  may  be  abundant.  Cysts  may  be  present  in  this 
form  of  tumor,  and  in  one  case  I  have  found  such  cysts  nearly  filled  with 
papillary  growths  covered  with  cylindrical  epithelium,  so  that  the  appear- 
ance resembled  closely  that  of  the  so-called  proliferous  cysto-^sarooma  of 
the  breast. 

The  origin  of  cylindrical  epithelioma  from  tlie  gastric  tubules  is  gener- 
ally accepted,  and  is  more  readily  demonstrable  tlian  the  similar  origin 
claimed  for  the  other  forms  of  gastric  cancer. 

Scirrhous  cancer  assumes  often  the  form  of  a  diffuse  thickening  and 
induration  of  the  gastric  walls,  particularly  in  the  pyloric  n^ion,  where 
it  causes  stenosis  of  the  pyloric  orifice.  Scirrhus  may,  however,  appear 
as  a  circumscribed  tumor.  Irregular  hard  nodules  frequently  project 
from  diffuse  scirrhous  gro\vths  into  the  interior  of  the  stomach.  Scir- 
rhous cancer  and  medullary  cancer  are  often  combined  with  each  other. 

The  dense  consistence  of  scirrhous  cancer  is  due  to  the  predominance 
of  the  fibrous  stroma,  the  cancerous  alveoli  being  relatively  small  in  size 
and  few  in  number. 

Colloid  cancer  generally  appears  as  a  more  or  less  uniform  thickening 
of  the  gastric  walls.  All  of  the  coats  of  the  stomach  are  converted  into 
the  colloid  growth.  Nearly  the  whole  of  the  stomach  may  be  invaded 
by  the  new  growth.^  The  tumor  has  a  tendency  to  spread  to  the  omenta 
and  to  the  rest  of  the  peritoneum,  where  it  may  form  enormous  masses, 
but  it  rarely  gives  rise  to  metastases  in  the  interior  of  organs.  Colloid 
cancer  may,  however,  form  a  circumscribed  projecting  tumor  in  the 
stomach,  and  in  rare  instances  it  causes  abundant  secondary  colloid 
deposits  in  the  liver,  the  lungs,  and  other  parts. 

Colloid  cancer  presents,  even  to  the  naked  eye,  an  exquisite  alveolar 
structure,  whence  the  name  alveolar  cancer  as  a  designation  of  this 
tumor.  Bands  of  opaque  white  or  gray  connective  tissue  enclose  alve- 
olar meshes  which  are  filled  with  the  gelatinous,  pellucid  colloid  sub- 

*  In  a  case  reported  by  Storer  the  whole  stomach,  except  a  little  of  the  left  extremity 
over  an  extent  of  about  an  inch,  was  converted  into  a  colloid  mass  in  which  no  trace  of 
the  normal  ooats  of  the  stomach  could  be  made  out.  The  colloid  growth  replacing  the 
gastric  wall  measured  seven-eighths  of  an  inch  in  thickness  in  the  pyloric  region.  Diges- 
tion was  less  disturbed  in  this  case  than  in  most  cases  of  gastric  cancer  {Boston  Med.  and 
Surg,  Joum.f  Oct.  10,  1872).  In  Amidon's  case  (reporte<l  in  the  Trans,  of  the  N,  Y,  Path. 
SoCt  ^ol.  ill.  p.  38)  there  seems  to  have  been  an  equally  extensive  ooUoid  metamorphosis 
of  the  stomach. 
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stance.  This  colloid  material  is  thouglit  to  be  produced  by  a  colloid 
transformation  of  the  epithelial  cells  in  the  alveoli,  but  the  same  trans- 
formation seems  to  occur  also  in  the  stroma.  Few  or  no  intact  epithelial 
cells  may  Ije  found  in  the  alveoli.  Colloid  metamorphosis  may  take 
place  ill  all  forms  of  gastric  cancer,  but  it  is  j)articularly  common  in 
cylindrical  epithelioma.  Colloid  cancer  may  originate  in  the  peritoneum 
unconnected  with  any  glandular  structures.  It  occurs  often  at  an  earlier 
age  than  other  forms  of  cancer.  Deep  ulceration  rarely  attacks  colloid 
cancer. 

Flat'-celled  epithelioma  is  found  at  the  cardiac  orifice  and  as  a  meta- 
static growth  in  other  parts  of  the  stomach.  OriginatiDg  in  the  oesoph- 
agus, it  may  extend  downward  into  the  stomach.  IJy  noting  whether  the 
structure  is  that  of  squamous  or  of  cylindrical  epitlielioma  it  is  often 
])ossible  to  determine  whether  a  tumor  at  the  cardiac  orifice  originates  in 
the  oesophagus  or  in  the  stomacli. 

Secondary  cancer  of  the  stomach,  although  rare,  is  not  such  a  curiosity 
as  is  often  represented.  Without  aiming  at  completeness,  I  have  been 
able  to  collect  37  cases  of  secondary  cancer  of  the  stomach,  of  which  the 
larger  number  will  stand  critical  examination.*  Of  these  cases,  17  were 
secondary  to  cancer  of  the  breast,  8  to  cancer  of  the  oesophagus,  3  to 
cancer  of  the  mouth  or  nose,  and  the  remainder  to  cancer  of  other  mrts 
of  the  body.  The  large  number  of  cases  secondary  to  cancer  of  the 
breast  is  explained  by  the  large  statistics  relating  to  mammary  cancer 
which  were  consulted.  Gastric  cancer  is  more  frequently  secondary  to 
cancer  of  the  oesophagus  than  to  cancer  of  any  other  part.  In  this  cate- 
gory of  course  are  not  included  cases  of  continuous  growth  of  oesophageal 
Gincer  into  the  stomach,  but  only  metastatic  cancers  of  the  stomacL  A 
part  at  least  of  the  gastric  cancers  secondary  to  cancer  of  the  alimentary 
tract  above  the  stomach  I  refer,  with  Klebs,  to  implantation  in  the  mucous 
membrane  of  the  stomach  of  cancerous  particles  detached  from  the  primary 
growth  in  the  oesophagus,  pharynx,  or  mouth.  This  view  is  supported 
by  the  absence  in  some  cases  of  any  involvement  of  the  lymphatic  glands. 
The  secondary  deposits  in  the  stomach  conform  in  structure  to  the  primary 
growth.  They  are  usually  situated  in  the  submucous  coat,  where  they 
form  one  or  often  several  distinctly  circumscribed  tumors.  The  second- 
ary tumors  may  or  may  not  ulcerate.     They  rarely  produce  symptoms. 

Primary  cancers  may  be  present  at  the  same  time  in  different  organs 
of  the  body;  for  instance,  in  the  uterus  and  in  the  stomach.*  The  ijossi- 
bility  of  multiple  primary  cancers  is  to  be  borne  in  mind  in  considering 
some  of  the  apparently  secondary  cancers  of  the  stomach,  as  well  as  in 
determining  whether  certain  cancers  are  secondary  to  gastric  cancer  or 
not.     Here  the  microscopical  examination  is  oft«n  decisive.* 

*  These  cases  are  from  Dittrich,  2  (the  remainder  of  his  cases  I  rejected) ;  Cohnheim, 
1;  Petri,  2;  Klebs,  3;  Lucke,  1;  Weigert,  1;  Coupland,  1;  Cruse,  1;  Haiismann,  1; 
Bartliolow,  1 ;  Oldekop,  5 ;  Edes,  1  ;  V.  Torok  and  V.  Wittelshofer,  8 ;  Grawitz,  4 ; 
Maren  Koman,  5.  So-called  melanotic  cancers,  cancers  involving  only  the  serous  coat 
of  the  stomach,  and  those  extending  by  continuous  growth  into  the  stomach,  are  not 
included  in  this  list. 

*  Case  of  A.  Clark's  (TVarw.  N,  Y.  Path.  Soe.j  vol.  i.  p.  260),  and  a  similar  one  reported 
by  J.  B.  S.  Jackson  in  Exir./rom  Recoil  of  the  Boston  Socfor  Med.  Improvement^  vol.  L 
p!  335. 

*  The  subject  of  multiple  primarv  cancers  is  considered  by  Kanffmann  ( Virchov^x  Arch.^ 
Bd.  75,  p.  317),  and  by  Beck  {Prager  med,  Wochengehr.f  1883,  Nos.  18  and  19).    V.  Wini- 
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Grostric  oanoer  often  causes  important  secondary  changes  in  the  coats 
and  the  lumen  of  the  stomach.  In  the  neigliborhood  of  the  tumor  are 
often  found  hypertrophy  of  the  muscular  coat  and  fibrous  thickening  of 
the  submucous  coat.  Polypoid  hypertrophy  of  the  mucous  membrane 
near  the  cancer  is  not  rare.  Not  only  near  the  tumor,  but  over  the 
whole  stomach,  chronic  catarrhal  gastritis  usually  exists. 

The  most  important  alterations  are  those  de[)eudent  upon  obstruction 
of  the  orifices  of  the  stomach.  This  obstruction  may  be  caused  either 
by  a  tumor  CDcroaching  upon  the  orifice  or  by  an  annular  thickening  of 
the  walls  of  the  orifices.  Even  without  apparent  stenosis,  destruction  of 
the  muscular  layer  at  or  near  the  pylorus  may  be  an  obstacle  to  the  pro- 
pulsion of  the  gastric  contents  mto  the  duodenum.  As  a  result  of 
obstruction  of  the  pyloric  orifice  the  stomach  becomes  dilated,  sometimes 
enormously,  so  as  to  occupy  most  of  the  abdominal  cavity.  The  walls 
of  the  dilated  stomach,  jxirticularly  the  muscular  coat,  are  usually  thick- 
ened, but  exceptionally  they  are  thinned.  Sometimes  with  pyloric  ste- 
nosis the  stomach  is  reduced  in  size.  This  occurs  particularly  when  a 
scirrhous  growth  extends  diffusely  from  the  pyloric  region  over  a  consid- 
erable part  of  the  stomach.  Ol)struction  of  the  cardiac  orifice  or  in  tlie 
oesophagus  leads  to  atrophy  of  the  stomach,  although  here  also  there  are 
exceptions.  Above  the  obstruction  the  oesophagus  is  often  dilated.  An 
existing  obstruction  may  be  reduced  or  removed  by  ulceration  or  slough- 
ing of  the  tumor. 

Both  dilatation  and  contraction  of  the  stomach  may  attend  gastric 
cancer  without  any  involvement  of  the  orifices  of  the  stomach  in  the 
cimcerous  growth.  The  cavity  of  the  stomach  may  be  so  shrunken  by 
scirrhous  thickening  and  contraction  of  the  gastric  walls  that  it  will 
hardly  contain  a  hen's  egg.  Irregular  deformities  in  the  shape  of  the 
stomach,  such  as  an  hour-glass  shape  and  diverticular  recesses,  may  be 
caused  by  gastric  cancer. 

Changes  in  the  shai>e  of  the  stomach  and  the  weight  of  the  tumor 
may  cause  displacements  of  pyloric  cancers,  so  that  these  tumors  have 
been  found  in  nearly  all  regions  of  the  abdomen,  and  even  in  the  true 
j>elvis.^  Such  disjjlaml  cancers  usually  contract  adhesions  with  surround- 
ing parts. 

It  is  not  necessary  to  dwell  upon  the  formation  of  adhesions  which  may 
bind  the  stomach  to  nearly  all  of  the  abdominal  organs,  most  frequently 
to  the  liver,  the  pancreas,  the  intestine,  and  the  anterior  abdominal  wall. 
Adhesions  of  pyloric  cancers  are  found  in  at  least  two-thirds  of  the 
cases,  and  probably  oftener.* 

Cancer  of  the  stomach  in  the  majority  of  cases  is  accompanied  with 

waiter  reports  a  cancer  of  the  stomach  in  a  patient  who  died  one  year  seven  and  a  lialf 
months  after  extirpation  of  a  cancer  of  the  nose.  He  regards  the  case  as  one  of  multiple 
primary  cancer. 

*  Lebert,  op.  ci7.,  p.  420. 

*  Gussenbauer  and  V.  Winiwarter  found  adhesions  reconled  in  370  out  of  542  pyloric 
cancers.  In  considering  the  propriety  of  resection  of  gastric  cancers  it  has  become  a 
matter  of  importance  to  know  m  what  pn)portion  of  case^  adhesions  are  present.  I  a^ree 
with  Ledderhose  and  with  Rydypcier  in  believing  that  adhesions  are  present  oftener  than 
appears  from  Gussenbauer  and  V.  Winiwarter's  statistics.  The  fact  that  adhesions  are 
not  noted  in  post-mortem  records  of  gastric  cancer  c:innot  be  considered  proof  of  their 
absence.  Little  has  been  done  in  the  study  of  gastric  cancer  from  a  surgical  point  of 
view.  Metastases  and  adhesions  were  absent  in  only  5  out  of  52  cases  of  pyloric  cancer 
in  which  either  pylurectomy  or  exploratory  laparotomy  was  performed  (Kydygier). 
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metastases  in  other  parts  of  the  body.  In  1120  eases  of  gastric  cancer 
secondary  cancers  were  present  in  710,  or  63.4  per  cent.,  and  absent  in 
410,  or  36.6  per  cent.^  In  about  two-thirds  of  the  cases,  therefore,  sec- 
ondary deposits  were  present. 

In  order  to  determine  the  relative  frequency  of  the  secondary  deposits 
in  various  organs  of  the  body,  I  have  constructed  the  following  table, 
based  upon  an  analysis  of  1574  cases  of  cancer  of  the  stomach  in  which 
the  situation  of  the  metastases  were  given :' 


LymphaUc 
glaxuls. 

Liyer. 

Peritone- 
um, omen- 
tum, and 
intOBtiae. 

Pancxeaa. 

Pleura 
and  lung. 

Spleen. 

Brain  and 
meninges. 

Other  parts 
of  the  body. 

551 

35% 

475 
30.2% 

357 
22.7% 

122 
7.8% 

98 
6.2% 

26 

1.7% 

9 
0.6% 

92 

5.8% 

Secondary  cancerous  deposits  are  probably  even  more  frequent  in  the 
lymphatic  glands  than  appears  from  the  table.  In  1153  cases  of  gastric 
cancer  in  which  the  situation  of  the  affected  lymphatic  glands  is  specified, 
the  abdominal  glands,  and  chiefly  those  near  the  stomach,  were  the  seat 
of  cancer  in  32^  per  cent.  In  I^nge^s  210  cases  the  cervical  glands  were 
affected  in  4.3  per  cent.  In  other  statistics  this  percentage  is  much 
smaller.  In  nearly  one-third  of  the  cases  there  are  secondary  cancers  in 
the  liver.  These  may  attain  an  enormous  size  in  comparison  with  the  tumor 
of  the  stomach.  Cancer  of  the  peritoneum  and  of  tlie  omentum  is  found 
in  about  one-fifth  of  the  cased  of  gastric  cancer.  The  spleen  is  rarely 
involved,  except  by  continuous  growth  of  a  cancer  of  the  fundus  or  in 
cases  of  widespread  distribution  of  cancer  through  the  aortic  circulation. 
Cancer  of  the  liver  increases  the  liability  to  metastases  in  the  lungs,  but 
the  latter  may  be  present  without  any  cancerous  deposits  in  the  liver. 
Secondary  cancers  may  be  present  in  the  suprarenal  capsules,  the  kidneys, 
the  ovaries,  the  heart,  the  thoracic  duct,  the  bones,  the  skin,  etc.  In  an 
interesting  case  reported  by  Finlay*  the  subcutaneous  tissue  of  the  trunk 
was  thickly  studded  with  small  nodules,  of  which  two  were  excised  dur- 
ing life  and  found  to  be  cylindrical  epitheliomata.  This  led  to  the  diag- 
nosis of  a  primary  tumor  of  the  same  nature  in  the  stomach  or  in  the 
intestine.  At  the  autopsy  was  found  a  cylindrical  epithelioma  of  the 
stomach  which  had  not  given  rise  to  characteristic  symptoms.  Secondary 
cancer  of  the  intestine  is  rare  if  the  deposits  in  the  peritoneal  coat  be 

^  These  cases  are  from  Habershon,  op,  cit. ;  Lebert,  op.  eiL ;  TVaru.  N.  Y,  Path,  Soe^ 
vol.  i.;  and  Gussenbauer  and  Von  Winiwarter,  loc.  eii, 

'  These  cases  include,  in  addition  to  those  cited  in  the  preceding  foot-note,  those  of 
Dittrich  {Prager  VierUljahrschr,,  vol.  xvii.),  Wrany  {ibid,,  vols.  xciv.  and  xcix.),  Kat- 
zenellenbo^en  (np.  cit.),  and  Lange  (op.  cil.).  Metastases  in  the  intestine  formed  only  a 
small  nunujer  of  those  under  the  heading  peritoneum,  omentum,  and  intestine,  but  as 
tliey  were  all  included  together  in  Gussenbauer's  large  statistics,  the  intestinal  metastases 
could  not  well  be  placed  separately.  In  673  cases  the  peritoneum  and  omentum  were 
cancerous  in  21.7  per  cent. 

'  Tran*.  Path.  Soc.  l^ondon,  vol.  xxxiv.  p.  102.  Unfortunately,  in  R6seler*s  case  of 
multiple  skin-cancers  with  an  ulcerated  cancer  of  the  stomach  no  microscopical  examina- 
tion of  the  skin-nodules  was  made.  The  interpretation  of  this  caf^e  is  therefore  doubtfid 
( Virdtou/8  Archiv,  Bd.  77,  p.  372). 
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excepted.  Several  canoerous  ulcers  or  multiple  cancerous  nodules  may 
be  found  along  the  intestinal  tract,  involving  the  mucous  and  the  sul>- 
mucous  coats.^  These  metastases  seem  best  explained  by  the  theory  of 
implantation  of  cancerous  elements  which  have  been  carried  from  the 
primary  growth  in  the  stomach  into  the  intestine.  In  some  of  the  cases 
the  idea  of  multiple  primary  cancers  may  also  be  entertained. 

It  is  not  rare  for  gastric  cancer  to  cause  secondary  deposits  in  the  stom- 
ach itself.  Sometimes  it  is  diflBcult  to  decide  which  of  two  or  more  can- 
cers in  the  stomach  is  the  primary  growth,  as  in  Ripley's  case  of  ulcerated 
cancer  of  the  cardiac  orifice  with  a  similar  growtli  around  the  pyloric 
orifice.'  It  is  probable  that  in  very  rare  instances  multiple  priniaiy  can- 
cers may  develop  in  the  stomach. 

Cancerous  metastases  are  produced  by  the  transportation  of  cancerous 
elements  by  the  lymphatic  current  or  by  the  blood-current.  In  a  num- 
ber of  instances  the  portal  vein  or  some  of  the  branches  which  help  to 
form  it  have  been  found  plugged  with  a  cancerous  mass  which  may  or 
may  not  be  organized.*  The  cancer  in  these  cases  has  burst  through  the 
walls  of  the  vessel  into  the  lumen,  where  it  may  grow  both  in  the  direc- 
tion and  against  the  direction  of  the  current.  On  serous  surfaces,  and 
probably  also,  although  rarely,  on  mucous  surfaces,  secondary  cancers 
may  develop  from  canoerous  particles  detached  from  a  parent  tumor  and 
scattered  over  the  surface  as  a  kind  of  semiuium. 

Mention  has  already  been  made  of  the  invasion  of  parts  adjacent  to  the 
stomach  by  the  continuous  growth  of  gastric  cancer.  In  this  way  lymph- 
atic glands,  the  liver,  the  pancreas,  the  omenta,  the  transverse  colon,  the 
spleen,  the  diaphragm,  the  anterior  abdominal  wall,  the  vertebrae,  the 
spinal  cord  and  membranes,  and  other  parts  may  be  involved  in  the  can- 
cerous growth. 

Under  the  head  of  Complications  reference  has  already  been  made  to 
various  lesions  which  may  be  associated  with  gastric  cancer.  As  regards 
the  manifold  complications  caused  by  perforation  of  gastric  cancer,  in 
addition  to  what  has  already  been  said  the  article  on  gastric  ulcer  may 
be  consulted.  In  general,  the  various  fistulous  communications  caused 
by  gastric  cancer  are  less  direct  than  those  produced  by  gastric  ulcer. 
The  wasting  of  various  organs  of  the  body  in  cases  of  gastric  cancer  may 
be  found  on  post-mortem  examination  to  be  extreme.  Habershon  men- 
tions a  case  in  which  the  heart  of  a  woman  forty  years  old  weighed  only 
3 J  ounces  after  death  from  cancer  of  the  pylorus.  As  in  other  profound- 
ly anaemic  states,  the  embryonic  or  lymphoid  alteration  of  the  marrow  of 
the  bones  is  often  present  in  gastric  cancer. 

Pathenogenesis. — The  problems  relating  to  the  ultimate  causation 
and  origin  of  gastric  cancer  belong  to  tlie  pathenogenesis  of  cancer  in 
general.  Our  knowledge  with  reference  to  these  points  is  purely  hypo- 
thetical.    It  will  suffice  in  this  connection  simply  to  call  attention  to 

*  Cases  in  point  are  recorded  by  Wrany  (/oc.  tiU)^  Blix  (  Virchow  u.  HirseKs  JcJiro" 
beriehtj  1876^  li.  p.  207),  Lan^e,  Katzenellenbogen,  and  Lebert. 

*  J.  H.  Ripley,  2Van«.  N.  Y.  Path.  Soc,  vol.  iv.  p.  121.  Maurizio  has  also  reported  a 
case  of  scirrhous  cancer  of  the  cardia  with  scirrhous  cancer  of  the  pylorus  (Annal.  unic, 
di  MedieinUf  Oct,  18G9).  A  similar  case  was  observed  by  Barth  {Gaz.  hebdmn.,  1856,  Na 
24.  p.  424). 

*  Cases  of  this  kind  have  been  reported  with  especial  fulness  by  Spaeth  (  Virchov^s 
ArckiVf  Bd.  35,  p.  432),  Acker  (Deuhchen  Arch.  f.  ki.  Afed.^  Bd.  11,  p.  173},  and  Audibert 
(Dt  la  Oeniraliaation  (tu  Cancer  de  FEtlomac,  Paris,  Thesis,  1877). 
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Virchow's  doctrine,  that  cancer  develops  most  frequently  as  the  result  of 
abnormal  or  of  physiological  irritation,  hence  in  the  stomach  most  fre- 
quently at  the  orifices;  and  to  Cohnheim's  theory,  that  cancer  as  well  as 
other  non-infectious  tumors  originate  in  abnormalities  in  development, 
more  specifically  in  persistent  embryonic  cells.  According  to  the  latter 
view,  gastric  cancer  develops  only  in  those  whose  stomachs  from  the  time 
of  birth  contain  such  embryonic  remnants.  These  unused  embryonic 
cells  may  lie  dormant  throughout  life  or  they  may  be  incited  to  cancerous 
growth  by  irritation,  senile  changes,  etc.  According  to  Cohnheim's 
theory,  the  orifices  of  the  stomach  are  the  most  frequent  seat  of  cancer  on 
account  of  complexity  in  the  development  of  these  parts. 

For  a  full  consideration  of  these  theories  the  reader  is  referred  to  the 
section  of  this  work  on  General  Pathology. 

Diagnosis. — The  presence  of  a  recognizable  tumor  in  the  r^ion  of 
the  stomach  outweighs  in  diagnostic  value  all  other  symptoms  of  gastric 
cancer.  The  detection  of  fragments  of  cancer  in  the  vomit  or  in  wash- 
ings from  the  stomach  is  of  equal  diagnostic  significance,  but  of  rare 
applicability.  The  discovery  of  secondary  cancers  in  the  liver,  in  the 
peritoneum,  or  in  lymphatic  glands  may  render  valuable  aid  in  diagnosis. 
Of  the  local  gastric  symptoms,  coffee-ground  vomiting  is  the  most 
important.  The  relation  between  the  local  and  the  general  symptoms 
may  shed  much  light  upon  the  case.  While  anorexia,  iudigestion,  vomit- 
ing, and  epigastric  pain  and  tenderness  point  to  the  existence  of  a  gastric 
affection,  the  malignant  character  of  the  affection  may  be  surmised  by  the 
development  of  anaemia,  emaciation,  and  cachexia  more  rapid  and  more 

Profound  than  can  be  explained  solely  by  the  local  gastric  symptoms, 
'he  value  to  be  attached  in  the  diagnosis  of  gastric  cancer  to  the  absence 
of  free  hydrochloric  acid  from  the  contents  of  the  stomach  must  still  be 
lefl  sub  judice.  The  age  of  the  patient,  the  duration,  and  the  coui'se  of 
the  disease  are  circumstances  which  are  also  to  be  considered  in  making 
the  diagnosis  of  gastric  cancer.  These  symptoms  of  gastric  cancer  have 
already  been  fully  considered  with  reference  to  their  presence  and  absence 
and  to  their  diagnostic  features. 

It  remains  to  call  attention  to  the  differential  diagnosis  between  gastric 
cancer  and  certain  diseases  with  which  it  is  likely  to  be  confounded.  The 
points  of  contrast  which  are  to  be  adduced  relate  mostly  to  the  intensity 
and  the  frequency  of  certain  symjitoms.  There  is  not  a  sympton  or  any 
combination  of,  symptoms  of  gastric  cancer  which  may  not  occur  in  other 
diseases.  Hence  the  diagnosis  is  reached  by  a  balancing  of  probabilities, 
and  not  by  any  positive  proof.  Notwithstanding  these  difnculties,  gas- 
tric cancer  is  diagnosed  correctly  in  the  great  majority  of  cases,  although 
oflen  not  until  a  late  stage  of  the  disease.  Errors  in  diagnosis,  how- 
ever, are  unavoidable,  not  only  in  cases  in  which  the  symptoms  are  am- 
biguous or  misleading,  but  also  in  cases  in  which  all  the  symptoms  of 
gastric  cancer,  including  gastric  hemorrhage  and  tumor,  are  present,  and 
still  no  gastric  cancer  exists.  Cases  of  the  latter  variety  are  of  course 
rare. 

In  the  absence  of  tumor  the  diseases  for  which  gastric  cancer  is  most 
liable  to  be  mistaken  are  gastric  ulcer  and  chronic  gastric  catarrh.  In 
the  following  table  are  given  the  main  points  of  contrast  between  these 
three  diseases: 
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Qastbic  Ganceb. 

1.  Tumor  18  present  in  three- 

fourths  of  the  cases. 

2.  Rare  under  forty  years  of 

age. 


3.  Average  duration   about 

one  year,  rarely  over 
two  years. 

4.  Gastric  hemorrhage  fre- 

quenty  but  rarely  pro- 
fuse; most  common  in 
the  cachectic  stage. 


5.  Vomiting  often    has  the 

peculiarities  of  that  of 
dilatation  of  the  stom- 
ach. 

6.  Free    hydrochloric    acid 

usually  absent  from  the 
gastric  contents  in  can- 
cerous dilatation  of  the 
stomach. 

7.  Cancerous  fragments  may 

be  found  in  the  wash- 
ings from  the  stomach 
or  in  the  vomit  (rare). 

8.  Secondary  cancers  may  be 

recognized  in  the  liver, 
the  peritoneum,  the 
lymphatic  glands,  and 
rarely  in  other  parts  of 
the  body. 

9.  Loss  of  flesh  and  strength 

and  development  of 
cachexia  usually  more 
marked  and  more  rapid 
than  in  ulcer  or  in  ^as- 
tritis,  and  less  explica- 
ble by  the  gastric  symp- 
toms. 

10.  Epigastric  pain  is  often 

more  continuous,  less 
dependent  u{)on  taking 
food,  less  relieved  by 
vomiting,  and  less  local- 
ized, than  in  ulcer. 

11.  Causation  not  known. 


12.  No  improvement  or  only 
temporary  improve- 
ment in  the  course  of 
the  disease. 


Gastkic  Ulceb. 

1.  Tumor  rare. 

2.  Mav  occur  at  any  age  after 

childhood.  Over  one- 
half  of  the  cases  under 
forty  years  of  age. 

3.  Duration  indefinite;  may 

be  for  several  years. 

4.  Gastric  hemorrhage  less 

frequent  than  in  cancer, 
but  oftener  profuse;  not 
uncommon  when  the 
general  health  is  but 
little  impaired. 

5.  Vomiting  rarely  referable 

to  dilatation  of  the 
stomach,  and  then  only 
in  a  late  stage  of  the 
disease. 

6.  Free   hydrochloric    acid 

usually  present  in  the 
gastric  contents. 


7.  Absent. 


8.  Absent 


9.  Cachetic  appearance 

usually  lesa  marked 
and  of  later  occurrence 
than  in  cancer,  and 
more  manifestly  de- 
pendent upon  the  gas- 
tric disorders. 

10.  Pain  is  often  more  par- 

oxysmal, more  influ- 
enced by  taking  food, 
oftener  relieved  by 
vomiting,  and  more 
sharply  loailized,  than 
in  cancer. 

11.  Causation  not  known. 


12.  Sometimes  a  history  of 
one  or  more  previous 
similar  atUicks.  The 
course  may  be  irregular 
and  intermittent  Usu- 
ally marked  improve- 
ment by  regulation  of 
diet 


Chbonig  Catarrhal 
Gastritis. 

1.  No  tumor. 

2.  May  oocor  at  any  age. 


3.  Duration  indefinite. 


4.  Gastric  hemorrhage  rare. 


6. 


Vomiting   may   or   may 
not  be  present 


Free  hydrochloric  add 
may  be  present  or  ab- 
sent 


7.  Absent 


8.  Absent 


9.  When  uncomplicated,  usu- 
ally no  appearance  of 
cachexia. 


10.  The  pain  or  distress  in- 

duced by  taking  food  is 
usually  less  severe  than 
in  cancer  or  in  ulcer. 
Fixed  point  of  tender- 
ness usually  absent 

11.  Often  referable  to  some 

known  cause,  such  as 
abuse  of  alcohol,  gor- 
mandizing, and  certain 
diseases,  as  phthisis, 
Bright's  disease,  cirrho- 
sis of  the  liver,  etc 

12.  Ma^  be  a  history  of  pre- 

vious similar  attacks. 
More  amenable  to  reg- 
ulation of  diet  than  la 
cancer. 
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The  diagnosis  between  gastric  cancer  and  gastric  ulcer  is  more  difficult 
than  that  between  cancer  and  gastritis,  and  sometimes  the  diagnosis  is 
impossible.  Tlie  differential  points  mentioned  in  the  table  are  of  very 
unequal  value.  An  age  under  thirty,  profuse  hemorrhage,  and  absence 
of  tumor  are  the  most  important  points  in  favor  of  ulcer;  tumor, 
advanced  age,  and  coffee-ground  vomiting  continued  for  weeks  are  the 
most  important  points  in  favor  of  cancer.  As  cancer  may  have  been 
preceded  by  ulcer  or  clu*onic  gastritis  for  years,  it  is  evidently  unsafe  to 
trust  too  much  to  the  duration  of  the  illness.  As  has  ah*eady  been  said, 
it  is  best  to  place  no  reliance  in  the  differential  diagnosis  u])on  the  charac- 
ter of  the  pain.  Any  peculiarities  of  the  vomiting,  the  appetite,  or  the 
digestion  are  of  little  importance  in  the  differential  diagnosis.  Cachexia 
is  of  more  importance,  but  it  is  to  be  remembered  that  ulcer,  and  even 
chronic  gastritis  in  rare  instances,  may  be  attended  by  a  cachexia  indis- 
tinguishable from  that  of  cancer.  Cases  might  be  cited  in  which  very 
decided  temporary  improvement  in  the  symptoms  has  been  brought  about 
in  the  course  of  gastric  cancer,  so  that  too  much  stress  should  not  be  laid 
upon  this  point.  Enough  has  been  said  under  the  Symptomatology  with 
reference  to  the  diagnostic  bearings  of  the  absence  of  free  hydrochloric 
acid  fmm  the  stomach,  of  the  presence  of  cancerous  fragments  in  fluids 
from  the  stomach,  and  of  secondary  cancers  in  different  parts  of  the 
body. 

One  must  not  lose  sight  of  the  fact  that  the  whole  complex  of  symp- 
toms, the  order  of  their  occurrence,  and  the  general  aspect  of  the  case, 
make  an  impression  which  cannot  l)e  convey^  in  any  diagnostic  table, 
but  which  leads  the  experienced  physician  to  a  correct  diagnosis  more 
surely  than  reliance  upon  any  single  symptom. 

In  the  early  part  of  the  disease  there  may  be  danger  of  confounding 
gastric  cancer  with  nervous  dyspepsia  or  with  gastralgia,  but  with  the 
progress  of  the  disease  the  ermr  usually  becomes  apparent.  What  has 
already  been  said  concerning  the  symptomatology  and  the  diagnosis  of 
gastric  cancer  furnishes  a  sufficient  basis  for  the  differential  diagnosis 
between  this  disease  and  nervous  affections  of  the  stomach. 

Chronic  interstitial  gastritis  or  fibroid  induration  of  the  stomach  can- 
not be  distinguished  with  any  certainty  from  cancer  of  the  stomach. 
I'^ibroid  induration  of  the  stomach  is  of  longer  duration  than  gastric 
wuicer,  and  it  Is  less  frequently  attended  by  severe  pain  and  hemorrhage. 
Sometimes  a  hard,  smooth  tumor  presenting  the  contours  of  the  stomach 
can  be  felt,  but  this  cannot  be  distinguished  from  diffuse  cancerous  infil- 
tration of  the  stomach. 

Non-malignant  stenosis  of  the  pylonis  is  of  longer  duration  than 
cancer  of  the  pylorus.  The  symptoms  of  dilatation  of  the  stomach 
are  common  to  both  diseases.  Cicatricial  stenosis  is  the  most  common 
form  of  non-malignant  pyloric  stenosis.  This  is  usually  preceded  by 
symptoms  of  gastric  ulcer  which  may  date  back  for  many  years.  Non- 
malignant  stenosis  more  frequently  occurs  under  forty  years  of  age  than 
does  cancer.  The  diagnosis  between  malignant  and  non-malignant  stenosis 
of  the  pylorus  is  in  some  cases  impassible. 

Although  the  surest  ground  for  the  diagnosis  of  gastric  cancer  is  the 
a]i|)earance  of  tumor,  there  are  cases  in  which  it  is  difficult  to  decide 
wlM»ther  the  tumor  really  belongs  to  the  stomach,  and  even  should  it  be 


572  CANCER  OF  THE  STOMACH. 

established  that  the  tumor  is  of  the  stomach,  there  may  still  be  doubt 
whether  or  not  it  is  cancerous. 

The  diagnosis  between  cancerous  and  non-canoerous  tumors  of  the 
stomach,  such  as  sarcoma,  fibroma,  myoma,  etc.,  hardly  comes  into  con- 
sideration. The  latter  group  of  tumors  rarely  produces  symptoms  unless 
the  tumor  is  so  situated  as  to  obstruct  one  of  the  orifices  of  the  stomach. 
Even  in  this  case  a  positive  diagnosis  of  the  nature  of  the  tumor  is 
impossible. 

Of  greater  importance  is  the  distinction  between  cancerous  tumors  of 
the  stomach  and  tumors  produced  by  thickening  of  the  tissues  and  by 
adhesions  around  old  ulcere  of  the  stomach.  Besides  the  non-progressive 
charact^  of  the  small  and  usually  indistinct  tumors  occasionally  caused 
by  ulcers  or  their  cicatrices,  the  main  points  in  diagnosis  are  the  age  of 
the  patient  and  the  existence,  often  for  years,  of  symptoms  of  gastric 
ulcer  antedating  tlie  discovery  of  the  tumor.  The  long  duration  of 
symptoms  pf  chronic  catarrhal  gastritis  and  of  dilatation  of  the  stomach 
is  also  the  main  ground  for  distinguishing  from  cancer  a  tumor  produced 
by  hypertrophic  stenosis  of  the  pylorus. 

Tumors  of  organs  near  the  stomach  are  liable  to  be  mistaken  for  can- 
cer of  the  stomach.  The  differential  diagnosis  between  gastric  cancer  on 
the  one  hand,  and  tumors  of  the  left  lobe  of  the  liver  and  tumors  of  the 
pancreas  on  the  otlier  hand,  is  often  one  of  great  difficulty. 

Tumors  of  the  liver  ai'e  generally  depressed  by  inspiration,  whereas 
tumors  of  the  stomach  are  much  less  frequently  affected  by  the  respira- 
tory movements.  The  percussion  note  over  tumors  of  the  liver  is  flat, 
while  a  tympanitic  quality  is  usually  associated  with  the  dulness  over 
tumors  01  the  stomach.  Light  percussion  will  often  bring  out  a  zone 
of  tympanitic  resonance  between  the  he])atic  flatness  and  the  dulness  of 
gastric  tumors.  (Jastric  tumors  are  usually  more  movable  than  hepatic 
tumors.  By  palpation  the  lower  border  of  the  liver  can  perhaps  be  felt 
and  separated  from  the  tumor  in  case  this  belongs  to  tlie  stomach.  Most 
of  the  points  of  distinction  based  upon  these  physical  signs  fail  in  cases 
in  which  a  gastric  cancer  becomes  firmly  adherent  to  the  liver.  The 
basis  for  a  diagnosis  must  then  be  sought  in  the  presence  or  the  absence 
of  marked  disturbance  of  the  gastric  functions,  particularly  of  hsemate- 
mesis,  vomiting,  and  dilatation  of  the  stomach.  On  the  other  hand, 
ascites  and  persistent  jaundice  would  speak  in  favor  of  hepatic  cancer. 
There  are  cases  in  which  the  diagnosis  between  hepatic  cancer  and  gastric 
cancer  cannot  be  made.  This  is  especially  true  of  tumors  of  the  lefl  lobe 
of  the  liver,  which  grow  down  over  the  stomach  and  compress  it,  and 
which  are  accompanied  by  marked  derangement  of  the  gastric  functions. 
The  frequency  with  which  cancer  of  the  stomach  is  associated  with 
secondary  cancer  of  the  liver  should  be  borne  in  mind  in  considering 
the  diagnosis. 

There  are  ceiiain  symptoms  which  in  many  cases  justify  a  probable 
diagnosis  of  cancer  of  the  pancreas,  but  this  disease  can  rarely  be  distin- 
guished with  any  certainty  from  cancer  of  the  stomach.  The  situation  of 
the  tumor  is  the  same  in  both  diseases.  With  pancreatic  cancer  the  pain 
is  less  influenced  by  taking  food,  the  vomiting  is  less  prominent  as  a 
symptom,  and  anorexia,  hsematemesis,  and  dilatation  of  the  stomach  are 
less  common  than  with  gastric  cancer.     Of  the  positive  symptoms  in 
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favor  of  cancer  of  the  pancreas,  the  most  important  are  jaundice,  fatty 
stools,  and  sugar  in  the  urine.  Of  these  symptoms  jaundice  is  the  most 
common. 

Should  there  be  any  suspicion  that  the  tumor  is  caused  by  impaction  of 
feces,  a  positive  opinion  should  be  withheld  until  laxatives  have  been  given. 
Mistakes  may  occur  as  to  the  diagnosis  between  gastric  cancer  and 
tumors  of  the  omenta,  the  mesentery,  tlie  transverse  colon,  the  lymphatic 
glands,  and  even  the  spleen  or  the  kidney.  Encapsulated  peritoneal 
exudations  near  the  stomach  have  been  mistaken  for  gastric  cancer. 
Where  a  mistake  is  likely  to  occur  each  individual  case  presents  its 
own  peculiarities,  which  it  is  impossible  to  deal  with  in  a  general  way. 
Of  the  utmost  importance  is  a  careful  physical  exploration  of  the  cha- 
racters and  relations  of  the  tumor,  aided,  if  necessary,  by  artificial  disten- 
sion of  the  stomach  or  of  the  colon  by  gas  (see  page  649).  No  less 
important  is  the  attentive  observance  of  the  symptoms  of  each  case. 
In  doubtful  cases  fluids  withdrawn  from  the  stomach  by  the  stomach- 
tube  should  be  carefully  examined  for  cancerous  fragments,  and  the 
gastric  fluids  may  be  tested  for  free  hydrochloric  acid  by  methods 
already  described. 

Pyloric  cancers  which  receive  a  marked  pulsation  from  the  aorta 
sometimes  raise  a  suspicion  of  aneurism,  but  the  differential  diagnosis 
is  not  usually  one  of  great  difficulty.  Gastric  cancer  when  it  presses 
upon  the  aorta  may  simulate  aneurism,  not  only  by  the  presence  of  pul- 
sation, but  also  by  the  existence  of  a  bniit  over  the  tumor.  The  tumor 
1)roduced  by  aneurism  is  generally  smoother  and  rounder  than  that  caused 
)y  cancer.  The  pulsation  of  an  aneurism  is  expansile,  but  the  impulse 
of  a  tumor  resting  upon  an  artery  is  lifting  and  generally  without  lateral 
eJl:pansion.  The  impulse  transmitted  to  a  tumor  resting  upon  the  abdom- 
insil  aorta  may  be  lessened  by  placing  the  patient  upon  his  hands  and 
knees.  Sometimes  the  tumor  can  be  moved  with  the  hands  off  from  the 
artery,  so  that  the  pulsation  momentarily  ceases.  A  severe  boring  pain 
in  the  back,  shooting  down  into  the  loins  and  the  lower  extremities,  and 
not  dependent  upon  the  condition  of  the  stomach,  characterizes  abdom- 
inal aneurism,  but  is  not  to  be  expected  in  gastric  cancer.  With  aneur- 
ism gastric  disorders  and  constitutional  disturbance  are  much  less  promi- 
nent than  with  cancer  of  the  stomach.^ 

Spasm  of  the  upper  part  of  the  rectus  abdominis  muscle  may  simulate 
a  tumor  in  the  epigastric  region.  The  diagnosis  is  made  by  noting  the 
correspondence  in  shape  ana  position  between  the  tumor  and  a  division 
of  the  rectus  muscle,  the  superficial  character  of  the  tumor,  the  effect  of 
different  positions  of  the  body  upon  the  distinctness  of  the  tumor,  the 
tvmpanitic  resonance  over  the  tumor,  and,  should  there  still  be  any 
cfoubt,  by  anflBSthetizing  the  patient,  when  the  phantom  tumor  will  dis- 
a]>pear.  Spasm  of  the  rectus  muscle  has  been  observed  in  casies  of  cancer 
of  the  stomach. 

'  In  a  ca«e  of  pulsating  pyloric  cancer  observed  by  Bierner  the  symptoms  were  much 
more  in  favor  of  aneurism  than  of  cancer.  The  cancer  had  extended  to  the  retro-peri- 
toneal glands,  which  partially  surrounded  and  compressed  the  aorta.  There  were  marked 
lateral  pulsation  of  tne  tumor,  distinct  systolic  bruit,  diminution  of  the  femoral  pulse, 
and  severe  lancinating  pain  in  the  back  and  sacral  region.  With  the  exception  of  vomit- 
ing, the  gastric  symptoms  were  insignificant.  The  patient  was  only  thirty-three  years  old 
(Ott,  Zur  Path,  dea  MagtneareinorMf  Zurich,  1867,  p.  71). 
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Attention  is  also  called  to  the  possibility  of  mistaking  in  emaciated 
persons  the  head  of  the  normal  pancreas^  or  less  frequently  the  mesentery 
and  lymphatic  glands,  for  a  tumor.^  As  emaciation  progresses  the  at 
first  doubtful  tumor  may  even  appear  to  increase  in  size  and  distinctness. 

It  is  sufficient  to  call  attention  to  the  danger  of  mistaking,  in  cases 
where  the  gastric  symptoms  are  not  prominent  and  no  tumor  exists,  gas- 
tric cancer  for  pernicious  anaemia,  senile  marasmus,  or  the  chronic  phthisis 
of  old  age.  In  some  of  these  cases  the  diagnosis  is  impossible,  out  the 
l)hysician  should  bear  in  mind  the  possibility  of  gastric  cancer  in  the 
class  of  cases  here  considered,  and  should  search  carefully  for  a  tumor  or 
other  symptom  which  may  aid  in  the  diagnosis. 

The  possibility  of  mistaking  gastric  cancer  accompanied  with  peritoneal 
exudation  for  cirrhosis  of  the  liver  or  for  tubercular  peritonitis  is  also  to 
be  borne  in  mind. 

The  diagnosis  of  the  position  of  the  cancer  in  the  stomach  can  asually 
be  made  in  cases  of  cancer  of  the  cardia  or  of  the  pylorus.  The  symp- 
toms diagnostic  of  cancer  of  the  cardia  are  dysphagia,  n^rgitation  of 
food,  obstruction  in  the  passage  of  the  oesophageal  bougie,  and  sinking 
in  of  the  epigastric  r^ion  in  consequence  of  atrophy  of  the  stomach.  It 
lias  already  been  said  tliat  catheterization  of  the  oesophagus  does  not 
always  afford  the  evidence  of  obstruction  which  one  would  expect.  Can- 
cerous stenosis  of  the  cardia  is  to  be  distinguished  from  cicatricial  stenosis 
in  this  situation.  The  diagnasis  is  based  u}>on  the  history  of  the  case, 
which  is  generally  decisive,  and  upon  finding  fragments  of  cancer  in  the 
tube  passed  down  the  oesophagus. 

That  the  cancer  is  seated  at  the  pylorus  is  made  evident  by  the  situa- 
tion of  the  tumor  (see  p.  561)  and  by  the  existence  of  dilatation  of  the 
stomach.  There  are  many  more  causes  of  stenosis  of  the  pylorus  than 
of  stenosis  of  the  cardia,  so  that,  notwithstanding  the  absence  of  tumor, 
cancer  of  the  cardia  is  often  more  readily  diagnosticated  than  cancer  of 
the  pylorus. 

The  greatest  difficulty  in  diagnosis  is  presented  by  cancers  which  do 
not  obstruct  the  orifices  of  the  stomach.  Many  of  these  cancers  run  an 
almost  latent  course  so  far  as  the  gastric  symptoms  are  concerned,  and  in 
case  they  produce  no  recognizable  tumor  and  are  unattended  with  hemor- 
rhage, the  difficulties  in  their  diagnosis  are  almost  insurmountable. 

In  general,  a  diagnosis  of  the  particular  form  of  cancer  which  is  present 
cannot  be  made,  nor  is  such  a  diagnosis  of  any  practical  value.  In  very 
exceptional  cases  such  a  diagnosis  might  be  made  by  the  examination  of 
secondary  subcutaneous  cancers*  or  of  fragments  found  in  the  fluids 
obtiiiued  from  the  stomach. 

Although  the  diagnosis  of  gastric  cancer  can  genemlly  be  made  before 
the  death  of  the  patient,  unfortunately  a  positive  diagnosis  in  the  early 
stages  of  the  disease  is  usually  impossible.     Should  resection  of  cancer 

^  In  the  case  of  the  late  Comte  de  Chambord  the  diagnosis  of  gastric  cancer  was  made 
npon  what  appeared  to  be  very  good  grounds.  No  cancer,  however,  existed,  and  the  ill- 
defined  tumor  which  was  felt  during  life  in  the  epigastric  region  proved  to  be  the  mesentery 
containing  considerable  fat  ( Vulpian,  '^  La  d^miere  Maladie  ae  M.  le  Comte  de  Cham- 
bord," Gai.  hebd,  de  Mid.  tt  de  Chir,,  Sept.  14,  1883). 

*  As  for  example,  in  Finlay's  case,  already  referred  to  (p.  567).  It  is  not  safe  to  trust 
Implicitly  in  this  criterion,  as  the  subcutaneous  tumors  may  be  of  a  different  nature  from 
the  tumor  of  the  stomach,  as  in  an  interesting  case  observed  by  Leube  (op,  eii.,  p.  125). 
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of  tlie  stomach  become  a  l^itimate  operation  in  surgerj',  it  will  be  of  the 
utmost  importaritje  to  make  the  diagnosis  in  an  early  stage  of  the  disease. 
Only  those  cases  are  suitable  for  resection  in  which  there  are  no  secondary 
deposits^  the  general  health  of  the  patient  is  in  fair  condition,  and  exten- 
sive adhesions  have  not  been  formed.  It  was  to  be  hojxd  that  the  inge- 
nious instrument  devised  by  Mikulicz  for  exploring  the  interior  of  the 
stomach  by  electrical  illumination  would  prove  a  valuable  aid  in  diag- 
nosis. The  gastroscope  in  its  present  construction,  however,  has  provSi 
of  little  value.^  It  is,  moreover,  difficult  to  manipulate,  and  is  not  free 
from  danger  to  the  patient.  We  may  be  permitted,  however,  to  hope  for 
improvement  in  this  direction. 

in  cases  in  which  there  is  reasonable  suspicion  of  the  existence  of  gas- 
tric cancer,  and  in  which  there  is  proper  ground  to  contemplate  resection 
of  the  tumor,  it  is  justifiable  to  make  an  exploratory  incision  into  the 
abdomen.  It  can  then  be  decided  whether  or  not  cancer  exists,  and 
whether  the  case  is  suitable  for  operation.  When  this  incision  is  made 
with  all  of  the  precautions  known  to  modern  surgery,  it  is  attended  with 
little  or  no  danger,*  and  it  should  not  be  made  except  by  surgeons  who 
are  practically  familiar  with  these  ])i'eoautions. 

Prognosis. — There  is  no  proof  that  cancer  of  the  stomach  has  ever 
ended  in  recovery.  It  may  be  admitted  that  partial  cicatrization  of  gas- 
tric cancer  may  occur.  We  have,  however,  no  sufficient  reason  to  believe 
that  cancer  of  the  stomach  has  ever  been  completely  destroyed  by  any 
process  of  nature  or  by  any  medicinal  treatment. 

A  successful  resection  of  a  cancer  of  the  pylorus  by  Billroth  in  January, 
1881,  made  a  great  sensation  in  the  medical  world.  Since  that  time  the 
operation  has  been  performed  successfully  ten  times,  and  with  fatal  issue 
twenty-seven  times.  A  radical  cure  has  not,  however,  l>een  effected, 
although  life  has  been  prolonged  for  a  year  and  a  half  after  the  opera- 
tion.* The  possibility  of  permanent  cure  of  gastric  cancer  by  extirpa- 
tion must  be  admitted.  Enthusiasm  over  this  ])ossibility,  however,  is 
seriously  lessened  by  the  fact  tliat  a  radical  cure  is  not  to  be  expected 
unless  the  operation  is  undertaken  when  the  tumor  is  of  small  size,  has 
produced  no  distant  metastases,  is  free  from  many  adhesions,  and  the 
patient  is  not  greatly  prostrated.  In  view  of  the  difficulty  of  diagnosis 
in  tlie  early  stages  it  is  not  likely  that  these  favorable  conditions  can  be 
fulfilled  except  in  the  rarest  instances.  Metastases  may  already  exist 
when  the  tumor  is  small  and  before  it  has  given  rise  to  any  symptoms.* 
Pylorectomy,  moreover,  will  probably  be  successful  in  the  hands  of  only 
comparatively  few  surgeons.     It  is  therefore  but  a  feeble  glimmer  of  hope 

*  Mikulicz  has  observed  with  the  fjastroscope  in  a  case  of  pyloric  cancer  immobility  of 
the  pylorus  and  absence  of  rngse  in  the  mucous  membrane  of  the  pyloric  region  (  Winner 
med.  Wochen8ehr.y  1883,  No.  24).  It  does  not  seem  probable  that  there  can  be  anything 
peculiar  to  cancer  in  these  api)earances. 

*  Of  20  exploratory  incisions  for  tumor  of  the  stomach  performed  by  Billroth,  not  one 
had  ended  fatally  {DeuUehe  med.  Wochenschnft,  1882,  ii.)> 

'  Several  of  the  patients  are  still  living  ( 1884),  but,  so  far  as  I  can  learn,  no  patient  has 
survived  the  operation  more  than  a  year  and  a  half. 

*  Birch-Hirschfeld  relates  a  case  in  which  a  non-ulcerated  cancerous  tumor  not  larger 
than  a  silver  half-dollar  was  found  in  the  pyloric  region  of  the  stomach  of  a  woman  who 
died  from  injury.  The  tumor  had  given  rise  to  no  symptoms.  Nevertheless,  nuinerouH 
metastases  existed  in  the  lymphatic  glands  of  the  omentum  and  of  the  lesser  curvature 
fjahresb.  d.  geaeUaeha/l  /  Nalvr  u.  HeUk,  im  Drettden  [1882-83],  1883,  p.  37). 
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wliich  is  now  admitted  to  the  hitherto  relentlessly  fatal  forecast  of  this 
disease.  • 

TREAT^IE^T, — Even  up  to  the  present  time  various  drugs  have  been 
vaunted  as  effecting  a  radical  cure  of  cancer  of  the  stomach.  Some  of 
these,  such  as  mercury,  are  positively  harmful ;  others,  such  as  oonium, 
belladonna,  and  condurango,  are  often  palliative ;  but  not  one  has  been 
proven  to  be  curative.  Since  its  recommendation  by  Friedreich  in  1874, 
condurango  has  enjoyed  the  greatest  vogue.  The  few  observations  in 
which,  under  the  use  of  this  agent,  tumors,  real  or  apparent,  of  the 
stomach  have  lessened  in  size  or  disappeared,  admit  of  other  inter- 
pretations than  as  cures  of  gastric  cancer.  There  is,  however,  consider- 
able testimony  as  to  the  virtues  of  condurango  as  a  stomachic.  In  some 
cases  it  relieves  the  pain,  vomiting,  and  indigestion  of  gastric  cancer,  but 
in  many  cases  it  is  employed  without  benefit.  The  drug  which  passes 
by  the  name  of  condunmgo  in  the  market  is  a  very  variable  preparation. 
According  to  Friedreich's  directions,  decoction  of  condurango  is  prepared 
as  follows :  Macerate  S-ss  of  cort.  condurango  for  twelve  hours  with  f Sxij 
of  water ;  then  boil  down  to  f 5vj  and  strain.  The  dose  is  a  tablespoou- 
ful  two  or  three  times  daily.  The  decoction  of  condurango  may  be  com- 
bined with  syr.  aurantii  cort. 

While  all  specific  treatment  of  gastric  cancer  is  to  be  abandoned,  much 
can  be  done  for  the  relief  and  comfort  of  the  patient.  The  treatment  is 
symptomatic. 

In  general,  the  indications  are  similar  to  those  in  gastric  ulcer.  It  is 
not  necessary,  however,  to  restrict  the  diet  to  the  same  extent  as  in  gas- 
tric ulcer.  The  patient's  tastes  may  be  consulted  to  a  considerable  extent 
Still,  it  will  be  found,  as  a  rule,  that  the  patient  is  most  comfortable  when 
his  diet  is  confined  to  easily-digestible  substiinces,  such  as  milk,  beef-juice, 
Leube's  beef-solution,  rare  beefsteak,  and  other  articles  mentioned  under 
the  treatment  of  gastric  ulcer. 

The  pain  of  gastric  cancer  will  usually  require  the  administration  of 
opium  in  some  form.  There  is  manifestly  not  the  same  objection  to  the 
employment  of  narcotics  in  a  necessarily  fatal  disease  like  cancer  as  in 
ulcer  of  the  stomach.  Opium  may  be  given  in  pill  form  or  as  the  tinc- 
ture or  deodorized  tincture,  or  often  most  advantageously  as  hypodermic 
injections  of  morphia,  to  which  atropia  may  be  added. 

Vomiting  is  sometimes  controlled  oy  regulation  of  the  diet,  particularly 
by  iced  milk.  For  this  symptom  also  opium  or  morphia  is  often  neces- 
sary. In  addition,  the  customary  remedies  for  relief  of  vomiting,  such 
as  bits  of  ice,  iced  champagne,  soda-water,  hydrocyanic  acid,  oxalate  of 
cerium,  creosote,  may  be  tried.  Cold  or  hot  applications  to  the  abdomen 
and  mild  counter-irritants,  such  as  mustard  plaster  or  turpentine  stupes, 
sometimes  afford  relief.  If  the  vomiting  be  incoercible,  it  may  be  well  to 
administer  food  for  a  short  time  exclusively  by  the  rectum,  and  in  case 
of  stenosing  cancer  of  the  cardia  this  method  of  administering  food  may 
be  the  only  one  possible. 

Acid  eructations  and  heartburn  are  often  relieved  by  the  antacids,  as 
bicarbonate  of  sodium,  lime-water,  or  calcined  magnesia.  Against  ferment- 
ative processes  in  the  stomach  have  been  recommended  salicylate  of  sodium, 
creasote,  carbolic  acid,  and  the  alkaline  hyposulphites.  Charcoal  tablets 
are  as  useful  as,  and  less  likely  to  disagree  than,  other  antifermentatives. 
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In  view  of  V.  d.  Velden's  investigations,  already  mentioned,  the  adminis- 
tration of  dilute  hydrochloric  acid  in  an  hour  after  a  meal  is  indicated. 

Excellent  results  have  been  obtained  by  regularly  washing  out  the 
stomach  in  cases  of  gastric  cancer,  particularly  in  pyloric  cancer  with 
dilatation  of  the  stomach.  By  this  procedure  pain,  indigestion,  and 
vomiting  are  often  greatly  jxjlieved,  and  the  patient  experiences  a  renewed 
sense  of  well-oeing.  Unfortunately,  the  benefit  is  only  temporary.  The 
syphon  process  is  most  conveniently  employed.  Contraindications  to  the 
use  of  tne  stomach-tube  are  copious  gastrorrhagia  and  great  weakness  of 
the  patient. 

When  constipation  Ls  not  relieved  by  washing  out  the  stomach,  enemata 
should  be  employed.     Drastic  purgatives  should  not  be  given. 

For  diarrhcea  opium  may  be  given,  particularly  in  the  form  of  small 
enemata  of  starch  and  laudanum. 

Scanty  hemorrhage  in  the  form  of  coffee-grounds  vomiting  requires  no 
treatment.  Copious  hsematemcsis  is  to  be  treated  according  to  the  prin- 
ciples laid  down  under  the  treatment  of  hemorrhage  from  gastric  ulcer. 

Discussion  of  the  surgical  treatment  of  gastric  cancer  of  course  does 
not  belong  to  this  work.  The  opinion  entertained  by  the  physician  as  to 
the  propriety  of  surgical  interference  in  gastric  cancer  is  not,  however,  a 
matter  of  indifference,  for  cases  of  gastric  cancer  come  first  into  tlie  hands 
of  the  physician,  and  generally  only  by  his  recommendation  into  those 
of  the  surgeon.  So  long  as  the  physician  stands  absolutely  jwwerless 
before  this  disease,  his  general  attitude  as  to  the  propriety  of  surgical 
interference  should  not  be  one  of  hostility.  Experience  only  can  deter- 
mine the  justification  of  surgical  operation  in  cases  of  gastric  cancer.  As 
yet,  it  is  too  soon  to  express  a  positive  opinion  as  to  the  value  of  resection 
of  gastric  cancer.  Of  37  published  resections  of  cancer  of  the  pylorus, 
27  died  from  the  effects  of  the  operation,  and  of  the  fatal  cases  18  within 
the  first  twenty-four  hours.  Tliese  results  are  certainly  not  calculated  to 
awaken  much  enthusiasm  for  the  operation.  Still,  it  would  be  wrong  to 
draw  definite  conclusions  from  the  existing  statistics  of  resection  of  the 
cancerous  pylorus,  partly  Ixjcause  the  number  of  operations  is  as  yet  too 
small,  partly  because  the  ojMiration  has  been  done  when  it  was  certainly 
unwarrantable  according  to  the  best  judges  (Bilh'oth,  Czerny),  and  chiefly 
because  the  number  of  operators  in  proportion  to  the  number  of  operations 
is  too  great.  For  the  37  publislied  operations  there  have  been  27  ope- 
rators. Ovariotomy  was  not  considered  a  justifiable  operation  until  the 
excellent  results  of  individual  operators  were  obtained.  It  is  probable 
that  to  an  even  greater  extent  resection  of  the  pylorus  will  become  the 
specialty  of  certain  operators.  Therefore,  before  concluding  as  to  the 
value  of  resection  of  cancer  of  the  stomach  it  is  necessary  to  await  the 
results  of  individual  surgeons  in  a  series  of  cases.^ 

So  much,  however,  is  now  certain,  that  with  our  present  means  of 
diagnosis  the  number  of  cases  suitable  for  extirpation  is  very  small.'    A 

*  Already,  from  this  point  of  view,  the  operation  appears  more  hopeful.  Czemy  has 
performed  6  resections  of  the  stomach  with  only  2  fatal  results ;  4  of  tne  operations  were 
pylorectomies  for  cancer.  Billroth  has  performed  the  operation  8  times  with  3  fatal 
results  {Wiener  med.  Worihenachrift^  1884,  Nos.  17  and  29). 

•  Billroth  at  the  eleventh  session  of  the  Congress  of  German  Surgeons  said  that  he  was 
amazed  at  the  number  of  resections  of  the  pylorus  which  had  been  jierformed.  Out  of 
50  to  60  cases  of  gastric  cancer,  only  1  appeared  to  him  suitable  lor  operation. 
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radical  cure  is  to  be  expected  only  in  the  rarest  instances,  so  that  the  value 
of  the  operation  will  depend  chiefly  upon  the  condition  of  the  patient  after 
its  performance.  As  regards  this  point,  the  results  in  the  successful  cases 
have  been  encouraging.  In  several  instances  the  terrible  sufferings  of  the 
patient  have  given  place  to  months  of  comparative  health  and  comfort 

In  cases  of  extreme  cancerous  stenosis  of  the  pylorus  which  are  not 
suitable  for  resection  Wolfler  proposed  forming  a  fistulous  communication 
between  the  stomach  and  the  small  intestine  (gastro-enterostomy).  The 
results  of  the  operation  have  not  been  encouraging.  Out  of  six  cases  in 
which  this  operation  has  been  performed,  only  two  patients  lived  after  the 
operation. 

For  the  same  condition  Schede  proposed  making  a  duodenal  fistula 
(duodenostomy),  but  I  am  not  aware  that  the  operation  has  been  per- 
formed. 

The  results  of  gastrostomy  for  relief  of  cancerous  stenosis  of  the  cardia 
or  of  the  oesophagus  have  not  been  encouraging.^ 


Non-Cancerous  Tumors  of  the  Stomach. 

Little  clinical  interest  attaches  to  non-cancerous  tumors  of  the  stomach. 
They  are  comparatively  rare  and  usually  unattended  by  symptoms.  Even 
should  a  tumor  be  discovered,  there  are  no  means  of  determining  the  nature 
of  the  tumor ;  and  if  symptoms  are  produced  by  the  tumor,  the  case  will 
probably  be  diagnosticated  as  one  of  cancer.  It  is  necessary,  therefore,  in 
the  present  work  to  do  little  more  than  enumerate  the  difierent  forms  of 
non-cancerous  tumor  of  the  stomach. 

The  most  common  of  benign  gastric  tumors  are  polypi  projecting  into 
the  interior  of  the  stomach.  These  are  usually  so-called  mucous  or  aden- 
omatous polypi,  being  composed  of  hypertrophied  or  hy|)erplastic  elements 
of  the  mucous  membrane  with  or  without  new  growth  of  submucous  tis- 
sue. They  may  be  present  in  large  number  (one  hundred  and  fifty  to 
two  hundi-ed  in  a  case  of  Leudet's).  Their  development  is  usually  attrib- 
uted to  a  chronic  catarrhal  gastritis,  so  that  a  gastritis  i)olypora  has  been 
distinguished.  These  polyps  are  important  only  when  they  obstruct  one 
of  the  orifices  of  the  stomach,  in  which  case  they  may  cause  even  fiital 
stenosis.     This  occurrence  is  very  rare. 

Benign  adenomata  appear  less  frequently  as  growths  in  the  submucous 
coat  of  the  stomach  (Winiwarter). 

M yomata  and  myosarcomata,  projecting  sometimes  as  polyps  either  into 
the  gastric  or  the  peritoneal  cavity,  may  attain  a  very  large  size,  as  in  a 
case  reported  by  Brodowski  in  which  a  cystic  myosarcoma  of  the  stomach 
weighed  twelve  pounds.' 

Sarcoma,  either  as  a  primary  or  a  secondary  tumor  of  the  stomach,  is 
rare.  Two  cases  of  secondary  lympho-sarooma  of  the  stomach  (primary 
of  the  retro-peritoneal  glands)  without  gastric  symptoms  have  come  under 
my  observation.  In  a  similar  case  reported  by  Couplaud  the  symptoms 
resembled  those  of  gastric  cancer.* 

'  Of  76  cases  of  gastrostoray  for  the  relief  of  cancer  of  the  oesophagus  or  of  the  cardia, 
onlj  14  lived  over  thirty  days  (Leisrink  and  Alsberg,  Arch,  f,  lain.  Oiir.^  Bd.  28,  p.  760, 

*  Virchou^s  Arehiv,  Bd.  67.  »  Traw.  London  Path.  Soe.,  vol.  xxviii.  p.  126. 
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In  connection  with  gastric  ulcer  mention  has  already  been  made  of  the 
occurrence  of  miliary  aneurisms  in  the  stomach,  which  may  be  the  cause 
of  £ital  heematemesis. 

Sometimes  the  mucous  membrane  is  studded  with  little  cysts,  as  in  a 
case  reported  by  Harris.* 

Fibromata  and  lipomata  are  very  rare. 

Foreign  bodies  in  the  stomach,  particularly  balls  of  hair,  have  been 
Bometii  nes  mistaken  for  tumors,  particularly  cancer,  of  this  organ.  Schon- 
born  i^moved  successfully  a  ball  of  hair  from  the  stomach  by  gastrotomy.* 
Before  the  operation  the  tumor  was  considered  to  be  a  movable  kidney. 

'  Am,  Joum.  Med,  Seu,  April,  1869.  '  Arch.  f.  Jd.  Chirurg,,  Bd.  zxix.  p.  609. 


HEMOEEHAGE  FROM  THE  STOMACH. 


Br  W.  H.  WELCH,  M.  D. 


Hemorrhage  from  tlie  stomach  is  a  symptom,  and  not  a  disease.  It 
is  a  result  of  a  great  variety  of  morbid  conditions  in  the  description  of 
which  it  receives  more  or  less  consideration.  Already  the  symptomatol- 
ogy and  treatment  of  hemorrhage  from  the  stomach  have  been  considered 
in  connection  with  its  two  most  important  causes — namely,  gastric  ulcer 
and  gastric  cancer.  It  remains  to  give  a  summary  of  the  etiology  and 
diagnosis  of  gastric  hemorrhage. 

Hemorrhage  from  the  stomach  is  also  called  gastrorrhagia.  The  term 
haematemesis  is  not  synonymous  with  gastric  hemorrhage,  for  blood  may 
be  vomited  which  has  simply  been  swallowed  or  has  passed  from  the 
intestine  into  the  stomach. 

ETIOI.XXJY. — The  causes  of  Mstric  hemorrhage  are  as  follows : 

1.  Ulcer  of  the  Stomach. — Simple  gastric  ulcer  is  the  most  frequent 
cause  of  abundant  hemorrhage  from  the  stomach.  Tuberculous  gastric 
ulcers,  typhoid  gastric  ulcers,  and  the  ulcers  of  phlegmonous  gastritis  are 
extremely  rare  causes  of  hemorrhage.  Hemorrhagic  erosion  of  the  stom- 
ach, which  by  many  writers  is  assigned  an  important  place  in  the  etiology 
of  gastric  hemorrhage,  is  not  an  independent  affection,  and  in  my  opinion 
is  without  any  clinical  significance. 

2.  Cancer  of  the  Stomach. — (Non-cancerous  tumors  of  the  stomach 
hardly  deserve  mention  in  this  connection,  so  infrequently  are  they  the 
cause  of  gastric  hemorrhage.) 

3.  Traumatism  (mechanical,  chemical,  thermic). — a.  Acting  from  with- 
out the  stomach :  severe  injury  to  tlie  abdomen,  as  by  a  blow  or  a  fall ; 
penetrating  wounds  of  the  stomach. 

6.  Acting  from  within  the  stomach :  foreign  bodies,  particularly  sharp- 
pointed  ones;  corrosive  poisons,  as  acids  and  alkalies;  other  toxic  inflam- 
matory irritants ;  and  very  hot  substances.  Here  should  also  be  men- 
tioned injury  from  an  inflexible  stomach-tube  and  aspiration  of  mucous 
membrane  with  the  stomach-pump. 

4.  Diseases  of  the  Gastric  Blood-vessels. — a.  Aneurism  of  the  arteries 
of  the  stomach.  Miliary  aneurisms  have  been  found  by  Galliard  and 
others  as  a  cause  of  profuse  and  even  fatal  hemorrhage  from  the  stomach. 
Especially  in  obscure  cases  should  careful  search  be  made  for  miliary 
aneurisms. 

6.  Varices  of  the  veins  are  a  not  unimportant  cause  of  gastric  hemor- 
rhage.    They  are  most  frequently  associated  with  chronic  passive  oon- 
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^estion  of  the  stomachy  but  they  may  be  found  without  any  apparent 
disturbance  of  the  circulation. 

c.  Degenerations  of  the  vessels,  particularly  fatty  and  atheromatous 
degeneration  of  the  arteries.  Probably  gastric  hemorrhage  in  phospho- 
nis-poisoning  is  to  be  attributed  to  fatty  degeneration  of  the  arteries. 
Amyloid  degeneration  of  the  blood-vessels  is  a  doubtful  cause  of  hemor- 
rhage. 

5.  Active  Congestion  of  the  Stomach. — Here  is  usually  placed  gastric 
hemorrhage  as  a  result  of  severe  inflammation  of  the  stomach  (as  acute 
catari'hal  gastritis),  although  in  these  cases  the  inflammatory  alteration 
of  the  vascular  walls  is  an  equally  important  factor. 

With  more  probability  the  so-called  vicarious  hemorrhages  from  the 
stomach  are  to  be  assigned  to  active  congestion.  Sceptical  as  one  is 
inclined  to  be  as  r^ards  vicarious  hemorrhages  of  the  menses,  the  occur- 
rence of  such  hemorrhages,  although  rare,  nuist  be  admitted.  Doubtful, 
however,  are  alWed  cases  of  gastric  hemorrhage  taking  the  place  of 
suppressed  hemorrhoidal  bleeding  or  of  epistaxis. 

6.  Passive  Congestion  of  the  Stomach. — This  embraces  an  important 
group  of  causes  of  gastric  hemorrhage.  This  hemorrhage  is  the  result 
of  venous  congestion  caused  by  some  obstruction  to  the  portal  circulation. 
The  obstruction  may  be— 

a.  In  the  portal  vein  itself  or  its  branches  within  the  liver,  as  in  pyle- 
thrombosis,  cirrhosis  of  the  liver,  tumors,  such  as  cancer  or  echinococ- 
cus  cysts,  compressing  the  portal  vein,  occlusion  of  capillaries  in  the 
liver  by  pigment-deposits  in  melaniemia,  and  dilatation  of  the  bile-ducts 
in  the  liver  from  obstruction  to  the  flow  of  bile.  Next  to  ulcer  and  to 
cancer  of  the  stomach,  cirrhosis  of  the  liver  is  the  most  frequent  and 
important  cause  of  gastrorrhagia. 

o.  In  the  pulmonary  blood-vessels,  as  in  pulmonary  emphysema,  chronic 
pleurisy,  and  fibroid  induration  of  the  lungs. 

c.  In  the  heart  in  consequence  of  uncompensated  valvular  and  other 
diseases  of  the  heart. 

For  evident  reasons,  obstruction  of  the  pulmonary  or  of  the  cardiac 
circulation  is  much  less  likely  to  cause  gastric  hemorrhage  than  is  obstruc- 
tion in  the  portal  vein  or  the  liver. 

Possibly,  gastric  hemorrhage  which  is  caused  by  violent  acts  of  vomit- 
ing may  be  caused  by  venous  congestion  of  the  mucous  membrane  of  the 
stomach.  In  support  of  this  view,  Rindfleisch  advances  the  idea  that 
the  veins  in  the  musailar  layers  of  the  stomach,  in  consequence  of  the 
thinness  of  their  coats,  are  much  more  likely  than  the  arteries  to  suifer 
from  the  compression  of  the  muscle  during  its  contraction. 

The  occasional  occurrence  of  gastric  hemorrhage  during  pregnancy  has 
also  been  attributed  to  passive  congestion  of  the  stomach. 

7.  Acute  Infectious  Diseases — namely,  yellow  fever,  acute  yellow 
atrophy  of  the  liver,  relapsing  fever ;  less  frequently  cholera,  typhoid 
fever,  typhus  fever,  diphtheria,  erysipelas,  and  the  exanthematous  fevers, 
small-pox,  measles,  and  scarlet  fever. 

The  cause  of  gastric  hemorrhage  in  these  diseases  is  not  understood. 
The  usual  explanation  attributes  the  hemorrhage  to  dissolution  of  the 
blood-corpuscles  and  secondary  alteration  of  the  walls  of  the  blood- 
vessels.    Plugging  of  the  vessels  with  micro-organisms  has  been  found 
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in  only  a  few  instances.  The  gastrorrhagia  of  acute  yellow  atrophy  of 
the  liver  has  been  attributed  to  dissolution  of  the  blood,  not  only  by 
some  infectious  agent,  but  also  by  constituents  of  the  bile,  and  also  to 
obstruction  of  the  portal  circulation  by  destruction  and  occlusion  of  cap- 
illaries in  the  liver. 

8.  Other  (Constitutional  Affections. — a.  Hemorrhagicdiatheses — namely, 
scorbutus,  purpura,  and  haeniatophilia.  Strictly  speaking,  a  hemorrhagic 
diathesis  exists  in  other  affections  of  this  class. 

6,  Malaria.  Here  we  may  distinguish,  first,  periodical  malarial  hemor- 
rhages from  the  stomach  which  are  cured  by  quinia ;  second,  pernicious 
gastric  malarial  fever,  of  very  grave  prognosis ;  and  third,  hemorrhages 
in  malarial  cachexia  due  to  extreme  ansemia.  Cases  which  have  been 
described  as  malaria  with  scorbutic  complications  belong  mostly  to  the  last 
variety.  Mention  has  already  been  made  of  gastric  hemorrhages  attrib- 
uted to  malarial  pigmentation  of  the  liver. 

c.  Profound  Anromias.  The  most  important  affections  in  this  category 
are  progressive  pernicious  anaemia,  leucocythflemia,  and  pseudo-leucocy- 
thsemia,  including  the  so-called  splenic  ansemia. 

cZ.  Cholaeniia.  The  hemorrhage  is  attributed  to  dissolution  of  the 
blood-corpuscles  by  the  action  of  the  biliar}'  salts. 

Grastric  hemorrhage  is  a  rare  event  in  Bright's  disease,  occurring  more 
especially  with  small  kidneys.  In  one  such  case  I  found  that  the  fatal 
hemorrhage  was  due  to  the  bursting  of  a  miliary  aneurism  of  a  small 
artery  in  the  submucous  coat.  Probably  in  all  similar  cases  the  hemor- 
rhage is  referable  to  disease  of  the  vascular  walls. 

9.  Neuropathic  Conditions. — ^Although  eochymoses  in  the  mucous 
membrane  of  the  stomach  can  be  experimentally  produced  by  injury 
of  various  parts  of  the  brain  and  spinal  cord,  there  is  no  proof  that 
gastric  hemorrhage  which  is  of  any  clinical  importance  is  referable  to 
structural  diseases  of  the  nervous  system.  The  occasional  occurrence  of 
gastric  hemorrhage  in  prograssive  j^aralysis  of  the  insane,  in  tuberculous 
meningitis,  in  epilepsy,  is  to  be  attributed  to  other  causes. 

In  lack  of  a  better  explanation,  however,  the  gastric  hemorrhages 
which  have  been  occasionally  observed  in  hysterical  women  may  be  classi- 
fied here.  These  constitute  not  the  least  important  class  of  gastric  hemor- 
rhages. The  hemorrhages  from  the  stomach  in  chlorosis  belong  partly 
here  and  partly  to  ansemia. 

10.  Melsena  Neonatorum. — Although  in  some  cases  ulcers  have  been 
found  in  the  stomach  or  duodenum,  and  in  others  a  general  hemorrhagic 
diathesis  exists,  it  must  be  said  that  the  etiology  of  this  grave  disease  is 
still  very  obscure. 

11.  Bursting  of  Aneurisms  or  of  Abscesses  from  without  into  the 
Stomach. 

12.  Idiopathic  Causes. — ^Under  this  unsatisfactory  designation  are 
included  cases  which  are  aptly  described  by  Flint  ^  in  the  following 
woi-ds :  *^  Hemorrhage  sometimes  occurs  from  the  stomach,  as  from  the 
bronchial  tubes,  the  Schneidcrlan  membrane,  and  in  other  situations, 
without  any  apparent  pathological  connections,  neither  following  nor 
preceding  any  appreciable  morbid  conditions.    It  is  then  to  be  considered 

^  Austin  Flinty  A  TrecUiae  on  the  Principles  and  Praetiee  of  Medicine^  5th  ed.,  p.  513, 
Philada.,  1881. 
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as  icllopathic."  A  person  in  apparent  health  has  suddenly  a  hemorrhage, 
oflen  profuse,  from  the  stomach,  which  is  followed  only  by  symptoms 
immediately  referable  to  the  hemorrhage.  The  hemorrhage  is  naturally 
the  source  of  great  anxiety.  Ulcer  or  cancer  of  the  stomach  or  some  other 
grave  disease  is  usually  suspected.  But  the  patient  develops  no  further 
symptoms,  and  often  never  has  another  hemorrhage.  Whatever  hypoth- 
eses one  may  construct  for  these  cases  of  so-called  idiopathic  hemorrhage, 
the  recognition  of  the  clinical  fact  of  their  occurrence  is  important. 

Inasmuch  as  hemorrhage  from  the  stomach  is  usually  made  manifest 
by  the  vomiting  of  blood,  it  is  important  to  bear  in  mind  that  gastric 
hemorrhage  is  not  the  only  cause  of  hsematemesis.  Blood  may  jpin 
access  to  the  stomach  by  being  swallowed  in  cases  of  hemorrhages  from 
the  nose,  mouth,  throat,  bronchi,  lungs,  and  oesophagus.  Blood  may  also 
enter  the  stomach  from  the  duodenum  in  cases  of  simple  ulcer  of  the  duo- 
denum or  of  typhoid  ulcers  situated  in  the  upper  part  of  the  intestine. 

The  SYMPTOMS  of  hemorrhage  from  the  stomach  have  already  been 
described  in  connection  with  Ulcer  op  the  Stomach. 

Morbid  Anatomy. — ^As  is  evident  from  the  enumeration  of  the  causes 
of  gastric  hemorrhage,  the  lesions  found  after  death  are  manifold.  -A 
description  of  these  lesions,  however,  does  not  belong  here.  It  is  neces- 
sary, however,  to  say  a  few  words  concerning  the  demonstration  of  the 
source  of  the  hemorrhage. 

The  hemorrhage  is  arterial,  venous,  or  capillary  in  origin.  Ulcerations 
from  the  stomach  into  the  heart,  which  have  been  mentioned  in  conneo- 
tion  with  gastric  ulcer,  are  too  infrequent  to  come  into  consideration  in 
this  connection.  If  the  bleeding  is  from  a  large  artery  or  vein  or  from 
a  medium-sized  aneurism  or  varix,  the  demonstration  of  its  source  is  not 
difficult.  Often,  however,  in  cases  of  fatal  gastric  hemorrhage  the  search 
for  the  source  of  the  hemorrhage  has  proved  fruitless.  It  is  supposed 
that  in  many  such  cases  the  hemorrhage  is  due  to  diapedesis,  and  not  to 
rupture  of  a  blood-vessel  (rhexis).  Doubtless,  small  gastric  hemorrhages, 
particularly  those  into  the  tissues  of  the  stomach,  are  often  the  result  of 
diapedesis,  but  in  cases  of  profuse  hemorrhages  from  the  stomach  where 
the  source  of  the  hemorrhage  is  not  demonstrable  after  death,  the  conve- 
nient assumption  of  hemorrhage  by  diapedesis,  in  my  opinion,  plays  too 
important  a  r6le.  In  most  cases  of  profuse  gastrorrhagia  the  symptoms 
point  to  a  sudden  outpouring  of  blood  into  the  stomach ;  and  our  know- 
ledge of  diapedesis  does  not  warrant  the  belief  that  the  red  blood-cor- 
puscles can  escape  through  the  unsuffused  walls  of  the  vessels  with  tliat 
combined  rapidity  and  abundance  which  would  be  necessary  to  explain 
the  sudden  and  profuse  hemorrhage.  In  these  cases  hemorrhage  by 
rhexis  is  altogether  more  probable  even  when  ruptured  vessels  cannot 
be  demonstrated.  It  often  requires  a  long-continued  and  careful  search 
to  find  a  small  vessel  which  is  ruptured.  In  the  case  above  mentioned 
of  fatal  hffimatemesis  from  miliary  aneurism  over  an  hour  of  continuous 
searching  was  required  to  find  the  pinhole  perforation  in  the  mucous 
membrane  in  the  bottom  of  which  lay  the  small  aneurism.  Chiari^  has 
reported  a  fatal  gastric  hemorrhage  due  to  rupture  of  a  submucous  vein. 
The  erosion  of  the  mucous  membrane  was  not  larger  than  a  hempseed. 
The  examuiation  of  the  mucous  membrane  is  often  much  impeded  by  the 

^  Frag,  med,  Wochenaehr,,  1882,  No.  50. 
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closely-adherent  mucus  and  blood,  which  have  to  be  carefully  removed. 
Injection  of  the  vessels  of  the  stomach  with  fluid  may  aid  in  finding  a 
ruptured  vessel.  It  is  not  intended  to  assert  that  in  all  cases  of  fatal 
gastric  hemorrhage  a  painstaking  search  w^ould  reveal  the  source  of  the 
hemorrhage,  but  it  is  believed  that  cases  of  fatal  gastric  hemorrhage 
would  less  frequently  be  reported  with  negative  anatomical  result  as 
hemorrhages  by  diapedesis,  or  by  exhalation,  or  as  parenchymatous  or 
capillary  hemorrhages,  if  such  a  search  were  made. 

JDiagnosis. — ^Undoubtedly,  small  hemorrhages  into  the  stomach  often 
occur  which  are  not  recognized,  and  in  the  absence  of  vomiting  even 
larger  hemorrhages  may  escape  detection  unless  a  careful  examination 
of  the  stools  be  made.  The  patient  may  die  from  abundant  gastric  hem- 
orrhage before  any  blood  has  been  vomited  or  has  passed  by  the  bowels. 

When  there  is  doubt  whether  the  black  color  of  the  stools  is  due  to 
blood  or  to  the  administration  of  iron  or  of  bismuth,  it  generally  suffices 
to  add  water  to  the  stools.  If  blood  be  present,  the  water  will  acquire  a 
reddish  color.  Should  doubt  still  remain,  then  the  microscope,  the  spec- 
troscope, or  the  test  for  hsemin  crystals  may  be  called  into  requisition  (see 
p.  545). 

Whether  black,  tarry  stools  are  produced  by  hemorrhage  from  the 
stomach  or  by  hemorrhage  in  the  upper  part  of  the  intestine  can  be 
decided  only  by  the  clinical  history.  If  hsematemesis  be  likewise  present, 
the  presumption  is  strongly  in  favor  of  gastric  hemorrhage.  The  diag- 
nosis, however,  between  hemorrhage  from  duodenal  ulcer  and  that  from 
gastric  ulcer  is  very  difficult,  and  can  rarely  be  positively  made. 

The  mere  inspection  of  the  vomit  is  generally  sufficient  to  determine 
whether  it  contain  blood  or  not.  Color  more  or  less  resembling  that  of 
altered  blood  may  be  produced  in  the  vomit  by  iron,  bismuth,  led  wine, 
various  fruits,  such  as  cranberries,  and  by  bile.  When  a  careful  inspec- 
tion by  the  physician  leaves  doubt  as  to  the  presence  of  blood — which 
will  rarely  be  the  case — then  here  also  recourse  may  be  had  to  the  micro- 
scope, spectroscope,  and  test  for  haemin  crystals. 

Sometimes  blood  is  swallowed  and  then  vomited  by  hysterical  females 
or  by  malingering  soldiers  or  prisoners  for  purpose  of  deceit.  In  such 
cases  there  are  generally  no  evidences  of  acute  anaemia  or  of  gastric  dis- 
ease. The  blood  of  some  animals  can  be  distinguished  by  the  microscope 
from  human  blood.  When  suspicion  of  deceit  exists,  there  are  generally 
various  ways  of  entrapping  the  patient. 

When  blood  is  vomited  by  nursing  infants  the  possibility  of  its  com- 
ing from  the  breast  of  the  mother  is  to  be  thought  of. 

Sometimes  blood  from  the  nose  or  throat  is  swallowed,  particularly 
when  the  bleeding  occurs  during  the  night.  This  blood  may  subsequently 
be  vomited.  The  inspection  of  the  nose  or  throat  will  generally  reveal 
the  source  of  the  hemorrhage  in  such  cases. 

The  diagnosis  between  hemorrhage  from  the  oesophagus  and  that  from 
the  stomach  must  be  based  upon  the  clinical  history.  Tlie  cesophagoscope, 
however,  has  been  successfully  employed  for  diagnostic  purposes.  Several 
cases  have  been  reported  of  fatal  iiemorrhage  from  varices  of  the  oesoph- 
agus.    Such  hemorrhage  cannot  be  distinguished  from  gastric  hemorrhagic. 

Much  more  frequently  arises  the  question  whether  the  hemorrhage  is 
from  the  stomach  or  from  the  lungs.     Sometimes  the  decision  of  this  point 
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is  very  difficult,  and  it  may  even  be  impossible,  especially  when  the  phy- 
sician is  obliged  to  trust  only  to  the  statements  of  the  patient  or  his 
friends.  Difficulty  in  the  diagnosis  results  mainly  from  the  fact  that 
coughing  and  vomiting  of  blood  are  often  associated  with  each  other. 
With  hflemoptysis  blood  may  be  swallowed  and  then  vomited,  and  with 
hrematemesis  more  or  less  coughing  occurs.  The  diagnosis  is  to  be  based 
upon  the  {)oints  contained  in  the  following  table : 


HEMOPTYSIS. 

1.  Usually  preceded  by  symptoms  of 

pulmonary  or  of  cardiac  disease. 
Bronchial  hemorrhage,  however, 
without  eyidcnce  of  preceding  dis- 
ease, is  not  rare. 

2.  The  attack  begins  with  a  tickline 

sensation  in  the  throat  or  beliind 
the  sternum.  The  blood  is  raised 
by  coughing.  Vomiting,  if  it  oc- 
curs at  all,  follows  the  act  of  cough- 
ing. 
S.  The  olood  is  bright  red,  fluid  or  but 
slightly  coagulated,  alkaline,  frothy, 
and  frequently  mixed  with  muco- 
pus. 
If  the  blood  has  remained  some  time 
in  the  bronchi  or  a  cavity,  it  be- 
comes dark  and  coagulated. 

4.  The  attack  is  usually  accompanied 
and  followed  by  localized  moist 
rftles  in  the  chest,  and  there  may 
be  other  physical  signs  of  pulmon- 
ary or  of  cardiac  disease. 
Bloody  sputum  continues  for  some 
time,  often  for  days,  after  the  pro- 
fuse hemorrhage  ceases. 


Hjsmatemesis. 

1.  Usually  preceded  by  symptoms  of 

gastric  or  of  hepatic  disease,  less 
frequently  by  other  diseases  (see 
Etiology). 

2.  The  attack  begins  with  a  feeling  of 

fulness  in  the  stomach,  followed 
by  nausea.  The  blood  is  expelled 
by  vomiting,  to  which  cough,  if  it 
occurs,  is  secondary. 

3.  The  blood  is  dark,  often  black  and 

grumous,  sometimes  acid,  and  usu- 
ally mingled  with  the  food  and 
other  contents  of  the  stomach. 
If  the  blood  is  vomited  at  once  aft;er 
its  efiusion,  it  is  bright  red  and  al- 
kaline, or  it  may  be  alkaline  if  it 
is  effused  into  an  empty  stomach. 

4.  After  the  attack  the  physical  exam- 

ination of  the  lungs  is  usually 
negative,  but  there  are  generally 
symptoms  and  signs  of  gastric  or 
hepatic  disease. 
Black  stools  follow  profuse  hsema- 
temesis. 


As  it  is  important  that  the  patient  should  be  as  quiet  as  possible  during 
and  for  some  time  after  the  hemorrhage,  any  physical  examination  which 
disturbs  the  patient,  such  as  percussing  the  posterior  part  of  the  chest  or 
[Kilpating  the  abdomen,  should  be  avoided. 

The  diagnosis  of  the  many  causes  of  gastric  hemorrhage  belongs  to 
the  description  of  the  various  diseases  which  have  been  enumerated  under 
the  etiology. 

Prognosis. — It  is  exceptional  for  gastric  hemorrhage  to  prove  imme- 
diately fatal.  According  to  Fox,  such  an  occurrence  is  more  frequent 
with  cirrhosis  of  the  liver  than  with  ulcer  or  cancer  of  the  stomach. 
The  ultimate  result  of  the  hemorrhage  depends  greatly  upon  the  previous 
condition  of  the  patient.  If  this  condition  was  good,  he  often  rallies 
from  the  most  desperate  prostration  immediately  following  the  hemor- 
rhage. A  previously  enfeebled  patient  is  of  course  more  likely  to  yield 
to  the  further  anaemia  and  exhaustion  caused  by  profuse  hemorrhage. 
Although  the  symptoms  of  gastric  ulcer  and  of  cirrhosis  of  the  liver  are 
ftometimes  improved  after  hemorrhage  from  the  stomach,  nevertheless  this 
hemorrhage  can  never  be  regarded  as  a  welcome  event. 

For  tlie  treatment  of  gastric  hemorrhage  see  Ulcer  of  the  Stomach. 


DILATATION  OF  THE  STOMACH. 

Br  W.  H.   WELCH,  M.  D. 


Dbpikttion. — ^By  dilatation  of  the  stomach  is  understood  a  condition 
in  which  the  stomach  is  abnormally  large  and  is  unequal  to  the  perform- 
ance of  its  normal  functions.  It  will  be  observed  that  this  definition  of 
dilatation  of  the  stomach  includes  an  anatomical  disturbance  and  a  phys- 
iological disturbance.  A  stomach  which,  although  unusually  large,  per- 
forms its  functions  perfectly  well  is  not,  in  the  clinical  sense,  a  dilated 
stomach.  The  most  characteristic  functional  disturbance  in  dilatation  of 
the  stomach  is  delay  in  the  propulsion  of  the  gastric  contents  into  the 
intestine  in  consequence  of  inability  of  the  muscular  coat  of  the  stomach 
to  perform  the  work  imposed  upon  it.  This  muscular  insufficiency, 
whether  primary  or  secondary,  necessarily  involves  disorder  of  the  digest- 
ive and  absorptive  powers  of  the  stomach. 

Synonyms. — Dilatatio  ventriculi ;  Gustrectasia.  It  has  been  proposed 
to  call  the  early  stages  of  the  disease  insufficiency  of  the  stomach  (Rosen- 
bach).  The  condition  described  by  Chomel  as  dyspepsia  of  liquids  is 
undoubtedly  dilatation  of  the  stomach. 

History. — Dilatation  as  a  disease  of  the  stomach  is  not  mentioned  by 
writers  of  antiquity.  Fabricius  ab  AquajMjndente  in  1623  was  among 
the  first  to  record  an  observation  of  dilatation  of  the  stomach.  During 
the  following  century  cases  of  dilatation  of  the  stomach  were  rcoordea 
more  as  curiosities  than  as  of  clinical  interest.  Most  cases  were  attributed 
to  eating  or  drinking  inordinate  quantities.  In  1743,  Widman  clearly 
recognized  stenosis  of  the  pylorus  as  a  cause  of  gastric  dilatation.  In 
tlie  works  of  Van  Swieten,  Morgagni,  Lieutaud,  and  J.  P.  Frank,  during 
the  latter  half  of  the  last  century,  difierent  causes  of  dilatation  of  the 
stomach  are  recognized.  The  last  writer  especially  distinguishes  clearly 
between  dilatation  due  to  stenosis  and  that  due  to  atony.  The  data  as  to 
the  symptoms  of  the  disease  were  still  very  imperfect.  In  1833,  Duplay* 
published  an  important  article  in  which  the  main  points  in  the  causation 
and  symptomatology  of  dilatation  of  the  stomach  are  clearly  described. 
After  this  time  the  important  works  on  the  practice  of  medicine  or  on 
diseases  of  the  stomach  contain,  in  the  main,  correct  descriptions  of  the 
disease  under  consideration.  Since  the  publication  in  1869  of  Kussmaul's 
memorable  article'  on  the  treatment  of  dilatation  of  the  stomach  by  the 


*  Arch,  gin,  de  Mid.,  Ser.  2,  t.  iii.  pp.  165,  523. 

*  Deuiscfien  Areh.f.  kl.  Med.^  Bd.  vi.,  1 


,  1869  Kussmaul  first  employed  the  stomach-pamp 
in  dilatation  of  the  stomach  in  1867,  and  in  that  vear  he  reported  a  successful  result 
i&Jimid^s  JaM>.,  Bd.  136,  p.  386). 
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stomach-pump^  much  greater  attention  has  been  paid  to  this  disease  than 
ever  before,  so  that  the  literature  upon  this  subject  during  the  last  fifteen 
years  is  very  considerable.  In  1875,  Penzoldt  published  an  excellent 
monograph  upon  dilatation  of  the  stomach.^ 

Etiology. — Dilatation  of  the  stomach  is  the  result  of  inability  of  this 
organ  to  propel  its  contents  into  tlie  intestine  within  the  normal  space 
of  time.  In  the  performance  of  this  mechanical  work  three  factors  are 
involved — namely,  the  muscular  force  of  the  stomach,  the  quantity  and 
quality  of  the  gastric  contents,  and  the  size  of  the  opening  oetwecn  the 
stomach  and  the  intestine.  All  causes  of  dilatation  of  the  stomach  may 
be  referred  to  abnormalities  of  one  or  more  of  these  factors. 

The  most  important  group  of  causes  is  represented  by  stenosis  of  the 
pyloric  orifice  or  of  the  adjacent  part  of  the  stomach  or  of  the  intestine.' 
Most  cases  of  hypertrophic  dilatation  of  the  stomach — ^that  is,  dilatation 
with  hypertrophy  of  the  muscular  walls  of  the  stomach — ^are  produced  by 
causes  belonging  to  this  group. 

The  most  frequent  cause  of  pyloric  stenosis  is  carcinoma,  either  in  the 
form  of  a  diffuse  infiltration  of  the  gastric  walls  in  this  region  or  as  a 
tumor  projecting  into  the  cavity  of  the  pyloric  portion  of  the  stomach. 
Next  in  frequency  are  cicatricial  growths  resulting  from  simple  ulcer 
involving  the  pyloric  region.  Much  less  frequent  are  similar  cicatricial 
stenoses  of  the  pylorus  resulting  from  ulcers  produced  by  swallowing  cor- 
rosive poisons.  Simple  hypertrophy  of  the  coats  of  the  stomach  in  the 
pyloric  region,  particularly  of  the  fibrous  and  muscular  coats,  is  an  occa- 
sional cause  of  dilatation.  Obstruction  of  the  pylorus  by  mucous  polypi 
or  by  hypertrophic  folds  of  mucous  membrane  is  so  rare  as  to  have  little 
practical  interest.  Likewise,  stenosis  caused  by  sarcomata,  fibromata, 
myomata,  lipomata,  and  cysts  need  be  mentioned  only  for  the  sake  of 
completeness. 

Narrowing  of  the  pyloric  orifice  may  be  caused  also  by  pressure  from 
outside  of  the  stomach,  as  by  tumors,  particularly  cancer,  of  the  liver  and 
of  the  pancreas,  and  by  the  contraction  of  fibrous  adhesions  and  thicken- 
ings resulting  from  perigastritis.  Obstruction  of  the  duodenum  by  tumors 
growing  in  its  walls,  by  cicatrices  resulting  from  ulcers,  and  by  external 
pressure  may  also  cause  dilatation  of  the  stomach.  According  to  Barker, 
compression  of  the  duodenum  by  a  wandering  right  kidney  may  induce 
dilatation  of  the  stomach.  The  mere  association  of  dilatation  of  the 
stomach  and  movable  right  kidney,  however,  cannot  be  considered  proof 
that  the  former  is  caused  by  the  latter,  for  the  subjects  of  movable  kidney 
(most  frequently  women  with  flabby  abdominal  walls  who  have  borne 
many  children)  are  ofl/Cn  also  favorable  subjects  for  atonic  dilatation  of 
the  stomach. 

Sometimes  with  dilatation  of  the  stomach  the  pyloric  orifice  is  found 
abnormally  small,  Avithout  any  thickening  or  other  appreciable  change  in 
the  walls  of  the  pylorus.     These  cases  in  adults  have  been  described  by 

^  Die  MagenertDeUeningj  Erlangen,  1875.  To  this  work  I  am  indebted  for  most  of  the 
historical  data  in  the  text. 

'  Dilatation  of  the  stomach  in  consequence  of  intestinal  ol)Struction  below  the  duodenum 
is  so  rare  that  no  further  attention  is  given  to  the  subject  in  the  present  article.  The  term 
pyloric  stenosis  is  oilen  used  in  the  course  of  the  article  to  include  any  obstruction  to  the 
passage  of  the  contents  of  the  stomach  into  the  intestine,  whether  the  obstruction  be  in 
the  duodenum,  the  pyloric  orifice,  or  the  pyloric  region. 
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Landerer  under  the  name  of  congenital  stenosis  of  the  pylpras,  but  his 
conclusions  are  not  fiee  from  doubt.*  Congenital  stenosis,  and  even  com- 
plete occlusion  of  the  pylorus,  has  been  observed  in  infants.' 

Spasm  of  the  pyloric  muscle,  which,  according  to  Kussmaul,  may  be 
referable  to  erosions,  ulcers,  and  inflammations  of  the  adjacent  raucous 
membrane,  can  be  admitted  only  as  a  hypothetical  explanation  of  some 
cases  of  dilatation  of  the  stomech. 

Somewhat  problematical,  although  not  improbable,  is  the  production 
of  stenosis  of  the  pylorus  or  of  the  duodenum  by  torsion  and  by  displace- 
ment of  these  parts.  Dilatation  of  the  stomach  is  sometimes  associated 
with  scrotal  hernia,  particularly  with  that  containing  omentum  or  trans- 
verse colon.  This  dilatation  Kussmaul  explains  by  the  production  of  a 
sharp  bend  between  the  movable  first  part  and  comparatively  fixed  second 
part  of  the  duodenum,  in  consequence  of  the  dragging  downward  of  the 
stomach  by  the  displaced  omentum  or  transverse  colon.  In  a  similar  \vay 
Kussmaul  believes  that  the  weight  of  an  over-distended  stomach  may  pro- 
duce stenosis,  and  by  this  mechanism  he  explains  the  occasional  occurrence 
of  symptoms  of  complete  pyloric  obstruction  when  a  large  quantity  of 
material  has  accumulated  in  an  already  dilated  stomach,  and  the  prompt 
relief  of  these  symptoms  when  the  burden  of  the  stomach  is  removed 
either  by  vomiting  or  by  the  stomach-tube.* 

The  manner  in  which  stenosis  of  the  pylorus  causes  dilatation  of  the 
stomach  is  sufficiently  obvious  to  require  no  especial  explanation.  It  is, 
however,  important  to  know  that  stenosis  of  the  pylorus  may  be  com- 
pensated-, so  that  even  a  very  considerable  degree  of  obstruction  of  this 
orifice  may  exist  without  any  dilatation  of  the  stomach.  The  obstruction 
may  be  completely  counteracted  by  hypertrophy  of  the  muscular  coat  of 
the  stomach,  particularly  of  that  in  the  right  half  of  the  organ.  Leube 
suggests  that  this  increased  muscular  force,  by  increasing  the  peristaltic 
movements,  may  also  hasten  the  digestion  and  absorption  of  the  food,  so 
far  as  these  processes  take  place  in  the  stomach.*  The  timely  removal 
of  the  contents  of  the  stomach  by  vomiting  may  also  prevent  over-disten- 
sion of  the  organ.  Another  compensatory  circumstance  may  be  the  reduc- 
tion of  the  quantity  of  solid  and  liquid  food  taken  by  the  patient.  Con- 
ditions are  often  present,  however,  which  oppose  the  development  of  these 

^  TJeber  angeborene  Slenose  de»  PylorWf  Inaug.  Diss.,  Tubingen,  1S79.  In  the  ten  cases 
studied  by  Landerer  the  patients  were  ail  adults,  mostly  in  advanced  life.  In  only  one 
case  is  it  mentioned  that  indigestion  existed  from  diildhood ;  the  clinical  history  in  all 
is  Incomplete.  With  the  exception  of  one  case  there  wns  no  marked  hypertrophy  of  the 
muscular  coat  of  the  stomach,  such  as  is  usually^  found  with  benign  pyloric  stenosis  and 
would  naturally  be  expected  with  a  stenosis  existing  since  birth.  The  pyloric  orifice 
varied  from  U  cm.  to  2  mm.  in  diameter.  Some  of  the  specimens  had  been  in  alcohol 
for  a  considerable  time.  In  my  opinion,  Landerer  has  not  brought  forward  sofBcient 
proof  that  in  these  cases  stenosis  of  the  pylorus  existed  since  birth. 

•  Wiinsche,  Jahrb.  d.  Kinderheilk.f  viii.  3,  p.  367.  Andral,  Forster,  and  Bull  have  found 
congenital  stenosis  and  atresia  of  the  pylorus. 

'  Another  explanation  given  by  Kussmaul,  and  likewise  based  upon  experiments  on 
the  cadaver,  is  tnat  when  the  stomach  is  over-distended  it  may  rotate  upon  its  own  axis, 
so  that  the  pylorus  acquires  a  sagittal  direction  and  impinges  against  the  first  part  of  the 
duodenum.  This  rotation  of  the  stomach,  however,  can  occur  onl^^  when  the  abdominal 
walls  are  flabby  (Kussmaul,  ^^Die  Peristaltische  Unruhe  des  Magens,"  VolkmantCa  SaanmL 
kiin,  Vortr.,  No.  iSl). 

*  Leube,  in  V,  Ziemssai^a  Handh.  d,  rpee.  Path.  u.  Ther.,  Bd.  vii.  2te  HiUfte,  p.  211, 
Leipzig,  1878. 
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compensatory  circumBtances.  Such  conditions  are  feebleness  of  the  patient, 
degeneration  of  the  muscular  coat  of  the  stomach,  chronic  catarrhal  gas^ 
tritis,  insufficient  secretion  of  gastric  juice,  and  delayed  absorption,  caus- 
ing stagnation  and  fermentation  of  the  food  in  the  stomach. 

Dilatation  of  the  stomach  may  occur  without  any  obstacle  to  the  evacu- 
ation of  the  gastric  contents  into  the  intestine.  The  cases  of  so-called 
atonic  dilatation  of  tlie  stomach  belong  to  this  class.  The  degree  of  dila- 
tation in  these  cases  is  rarely  so  great  as  when  the  dilatation  is  caused  by 
stenosis.  The  cause  of  gastric  dilatation  in  the  absence  of  stenosis  is  not 
always  clear,  so  that  a  variety  of  hypotheses,  more  or  less  probable,  have 
been  broached  to  explain  these  obscure  cases. 

Dilatation  with  unobstructed  outlet  of  the  stomach  must  be  referable 
either  to  abnormalities  in  the  quantity  or  quality  of  the  contents  of  the 
stomach  or  to  weakness  of  the  muscular  walls  of  the  stomach.  In  most 
cases  both  of  these  causes  are  combined,  and  it  is  not  easy  to  separate 
their  action. 

Abnormal  gastric  contents  may  be  the  result  of  improper  ingesta  or 
of  disturbances  in  gastric  digestion.  Although  in  former  times  the  fre- 
quency of  excessive  eating  and  drinking  as  a  cause  of  dilatation  of  the 
stomach  was  doubtless  exaggerated,  nevertheless  the  efficacy  of  this  cause 
cannot  be  doubted.  Dilatation  of  the  stomach  is  said  to  be  common  in 
people  who  live  almost  exclusively  upon  a  v^etable  diet  and  therefore 
require  large  quantities  of  food.  The  habitual  drinking  of  large  quan- 
tities of  beer  may  cause  dilatation  of  the  stomach.  The  occasional  asso- 
ciation of  a  dilated  stomach  with  diabetes  is  referred  to  the  inordinate 
appetite  and  thirst  which  characterize  this  disease.  If  the  food  reaches 
the  stomach  imperfectly  masticated,  the  process  of  digestion  is  delayed, 
and  as  a  result  the  stomach  may  become  dilated.  Indigestible  food,  par- 
ticularly that  which  readily  ferments  in  the  stomach,  may  be  an  indirect 
cause  of  the  disease  under  consideration.  A  similar  r6le  may  be  played 
by  swallowing  foreign  substances  either  by  accident  or  by  design.  It  is 
not  proven  that  dilatation  of  the  stomach  may  be  referable  to  exhaustion 
of  its  muscular  power  by  the  abuse  of  agents  which  at  first  excite  peris- 
talsis, such  as  emetics,  purgatives,  alcoholics,  tobacco,  spices,  etc.  Equally 
doubtful  is  the  production  of  dilatation  by  the  misuse  of  narcotics,  such 
as  opium,  which  i^estrain  peristalsis. 

Of  great  importance  in  the  production  and  continuance  of  gastrectasia 
are  all  circumstances  which  cause  stagnation  and  fermentation  of  the 
contents  of  the  stomach.  These  abuormalities  of  the  gastric  contents 
are  referable  both  to  muscular  and  to  chemical  insufficiency  of  the 
stomach,  but  in  this  connection  it  is  desired  to  call  attention  especially 
to  chemical  insufficiency,  although  in  the  production  of  gastric  dilatation 
ihis  becomes  always  associated  with  muscular  insufficiency.  In  this  way 
chronic  catarrhal  gastritis  is  operative  in  the  causation  of  gastric  dilata- 
tion. In  consequence  of  insufficient  secretion  of  normal  gastric  juice 
and  of  delayed  absorption,  the  food  remains  abnormally  long  undigested 
in  the  stomach,  and  fermentative  changes,  with  the  development  of  gas, 
occur.  No  less  important,  however,  is  the  impairment  of  the  muscular 
power  of  the  stomach  in  chronic  gastritis.  Stagnation  and  fermentatioq 
of  the  contents  of  the  stomach  occur  also  in  functional  or  atonic  dys- 
pepsia, which  is  to  be  reckoned  as  a  cause  of  dilatation  of  the  stomach. 
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Naunyn  ^  emphasizes  especially  the  importance  of  abnormal  fermentations 
in  the  stomach  (alcoholic,  butyric  add,  lactic  acid,  acetic  acid  fermenta- 
tions) both  as  a  cause  and  as  a  result  of  dilatation  of  the  stomach.  Ulcer 
and  cancer  of  the  stomach  may  cause  dilatation  by  interfering  with  the 
normal  digestive  processes. 

We  come  now  to  the  third  and  final  group  of  causes  of  dilatation  of  the 
stomach — ^namely,  those  included  under  weakness  of  the  muscular  walls 
of  the  stomach.  In  the  last  analysis  all  causes  of  gastric  dilatation  come 
under  this  heading,  for  even  with  pyloric  stenosis  and  with  excessive 
contents  a  stomach  will  not  dilate  so  long  as  its  muscular  power  is  equal 
to  the  proper  performance  of  the  work  which  is  demanded.  In  this 
connection,  however,  reference  is  had  especially  to  those  cases  in  which 
impairment  or  i*estraiut  of  the  muscular  movements  of  the  stomach  may 
be  re&:arded  more  or  less  directly  as  the  primary  cause  of  dilatation  of 
the  stomach. 

Clearest  of  comprehension  are  those  cases  in  which  the  muscular  power 
of  the  stomach  is  impaired  by  organic  changes  in  the  muscular  coat. 
Here  may  be  mentioned  partial  destruction  of  the  muscular  coat,  par- 
ticularly of  that  in  tlie  pyloric  r^ion,  by  ulcers  and  by  cancers.  Thus, 
ulcers  and  cancers  which  in  no  way  obstruct  the  outlet  of  the  stomach 
may  cause  dilatation  of  the  oi^an.  Inflammatory  infiltration  (inflam- 
matory oedema)  of  the  muscular  coat  has  been  adduced  as  a  cause  of  its 
weakness  in  chronic  catarrhal  gastritis  and  in  peritonitis.  Whether  this 
is  the  proper  explanation  or  not,  there  is  no  doubt  tliat  the  muscular  coat 
of  the  stomach  may  become  paretic  in  cases  of  chronic  catarrhal  gastritis, 
as  well  as  the  subjacent  muscle  in  inflammations  of  other  mucous  mem- 
branes, as  in  laryngitis  or  in  cystitis.  Our  knowledge  of  tlie  relation 
between  degeneration  of  the  muscular  coat  of  the  stomacn  and  gastrectasia 
is  very  imperfect.  Fatty  and  colloid  degeneration  of  the  muscle  of  dilated 
stomachs  is  probably  to  be  interpreted  as  a  secondary  change.  It  is 
probable  that  amyloid  degeneration  may  be  a  cause  of  atonic  dilatation 
of  the  stomach.^  QBdematous  infiltration  of  the  coats  of  the  stomach  in 
cases  of  cirrhosis  of  the  liver,  pulmonary  emphysema,  cardiac  disease, 
and  Bright's  disease  has  been  assigned  as  a  cause  of  gastric  dilatation, 
but  without  satisfactory  evidence.  Chronic  interstitial  gastritis  (cirrhosis 
of  the  stomach)  is  more  frequently  a  cause  of  contraction  than  of  dilata- 
tion of  the  stomach. 

The  restraint  of  the  muscular  movements  of  the  stomach  by  adhesions 
and  by  dragging  downward  of  the  organ  in  hernia  may  cause  dilatation. 
Kelaxation  of  the  abdominal  walls,  as  in  women  who  have  borne  many 
children,  by  removing  the  normal  support  of  the  stomach,  has  been 
thought  to  cause  dilatation. 

Atony  of  the  muscular  walls  of  the  stomach  may  be  a  part  of  general 
muscular  weakness  and  impaired  nutrition.  Here  belong  cases  of  ady- 
namic dilatation  of  the  stomach  secondary  to  typhoid  fever,  cholera, 
tuberculosis,  ansemia,  chlorosis,'cachexia,  senile  marasmus,  neurasthenia. 

Whether  primary  paralysis  of  the  stomach  can  occur  or  not  is  wholly 
uncertain.  We  have  no  positive  knowledge  as  to  the  occurrence  of 
paresis  of  the  stomach  in  consequence  of  organic  or  functional  changes 

1  Defitseheti  ArcKf,  kl,  Med,,  6d.  31. 
>  Edinger,  ibid,,  Bd.  29. 
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in  the  peripheral  or  central  nervous  system.  Nor  does  our  meagre 
information  as  to  the  relation  between  the  nervous  system  and  the  mus- 
cular movements  of  the  stomach  justify  the  construction  of  any  hypoth- 
eses as  to  this  point. 

For  the  sake  of  clearness  tlie  various  causes  of  dilatation  of  the 
stomach  according  to  the  foregoing  classification  may  be  recapitulated 
as  follows.  Some  of  the  more  doubtful  and  of  the  rarer  causes  are 
omitted : 

A.  Stenosis  of  the  Pylorus  or  of  the  Duodenum. 

1.  Cancerous; 

2.  Cicatricial ; 

3.  Hypertropliic  (of  pylonis) ; 

4.  From  external  pressure ; 

5.  Congenital  (of  pylorus)  ? ; 

6.  From  toi*sion  of  duodenum  ? 

B.  Abnormalities  in  Contents  of  Stomacli. 

1.  Ingesta : 

a.  Excessive; 

6.  Imperfectly  masticated ; 

c.  Indigestible. 

2.  Stagnation  and  fermentation  in  consequence  of  chemical  insuf- 

ficiency of  the  stomach,  as  in  chronic  catarrhal  gastritis  and 
functional  dyspepsia. 

C.  Impairment  of  Muscular  Force  of  Stomach. 

1.  Organic  changes  in  muscular  coat : 

a.  Partial  destruction  by  ulcers  and  cancers ; 
6.  Inflammation,  as  in  chronic  catarrhal  gastritis  and  peri- 
tonitis ; 

c.  Degenerations  (fatty,  colloid,  amyloid) ; 

d.  (Edema?; 

€.  Cirrhosis  of  stomach. 

2.  Mechanical  Bestraint : 

a.  By  adhesions ; 

6.  By  weight  of  hemiie. 

3.  Impaired  Nutrition  and  General  Muscular  Weakness,  Adyna- 

mic dilatation  from  typhoid  fever,  tuberculosis,  ansemia,  etc 

4.  Paresis  from  neuropathic  amses? 

As  a  rule,  not  a  single  one,  but  several,  of  the  above-mentioned  causes 
are  operative  in  the  productjon  of  dilatation  of  the  stomach,  and  it  is 
often  impossible  to  say  which  is  the  primary  cause.  The  various  gastric 
functions  are  so  dependent  upon  cacn  other  that  if  one  is  disturbed  the 
others  also  suffer.  If,  for  instance,  atony  of  the  muscular  coat  of  the 
stomach  exists,  then  in  consequence  o?  enfeebled  peristalsis  the  secretion 
of  gastric  juice  is  insufficient,  the  food  is  not  thoroughly  mingled  with 
the  gastric  juice,  and  the  absorption  of  the  products  of  digestion  in  the 
stomach  is  interfered  with ;  in  consequence  of  which  the  accumulating 
peptones  still  further  hinder  the  digestive  process.  The  pylorus  remains 
contracted  for  an  abnormal  length  of  time,  as  it  naturally  is  closed  until 
the  process  of  chymification  in  the  stomach  is  far  advanced,  and  this 
process  is  now  delayed.  The  stagnating  contents  of  the  stomach  readily 
ferment,  and  the  irritating  products  of  fermentation  induce  a  chronic 
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catarrhal  gastritis,  which  further  impairs  tlie  fuuctions  of  the  mucous  and 
muscular  coats  of  the  stomach.  Thus,  iu  a  vicious  circle  one  cause  of 
dilatation  induces  another.  To  assign  to  each  cause  its  appropriate  share 
in  the  production  of  the  final  result  is  a  matter  of  difEculty,  and  often  of 
impossibility.  From  this  point  of  view  the  dispute  as  to  whether  in 
atonic  dilatation  the  most  important  factor  in  causation  is  chemical  insuf 
ficiency  of  the  stomach  (impaired  secretion  of  gastric  juice,  fermentations) 
or  mechanical  insufficiency  (weakened  muscular  action,  stagnation),  appears 
of  little  practical  importance. 

Of  the  causes  of  non-stenotic  dilatation  of  the  stomach,  the  first  place 
is  to  be  assigned  to  chronic  catarrhal  gastritis  and  to  atonic  dyspepsia,  as 
this  term  is  understood  by  most  English  and  American  writers. 

As  regards  frequency,  gastric  dilatation  is  a  common  result  of  cancer 
of  the  pylorus.  It  is  less  frequently  caused  by  simple  ulcer.  Other 
forms  of  pyloric  stenosis  than  the  cancerous  and  the  cicatricial  are 
rare. 

Opinions  diffijr  as  to  the  frequency  of  non-stenotic  or  atonic  dilatation 
of  the  stomach  according  to  the  manner  in  which  one  interprets  the  cases. 
Non-stenotic  dilatations  which  are  comparable  in  degree  to  those  produced 
by  stenosis  are  rare.  The  lesser  grades  of  atonic  dilatation,  however,  are 
not  rare ;  but  here  arises  the  difficulty  of  distinguishing  these  cases  from 
mere  chemical  or  mechanical  insufficiency  of  the  stomach,  which  often 
represents  the  early  stage  of  the  process.  Hence  it  lias  been  proposed  to 
discard  altogether  the  term  dilatation,  and  to  substitute  that  of  insuf- 
ficiency of  the  stomach.  But  this  latter  term  is  applicable  to  many  affec- 
tions of  the  stomach  other  than  dilatation.  A  typical  case  of  atonic 
dilatation  of  the  stomach  is  a  well-defined  disease,  and  because  it  is  diffi- 
cult to  diagnosticate  its  early  stages  is  not  sufficient  reason  for  discarding 
altogether  the  designation. 

Gastrectasia  may  develo])  at  any  age.  It  is  most  frequent  in  middle 
and  advanced  life.  The  largest  number  of  cases  of  atonic  dilatation  is 
met  with  between  thirty  and  forty  years  of  age.  The  disease  is  rare  in 
childhood.^  The  disease  occurs  in  all  classes  of  life.  Atonic  dilatation 
seems  to  be  comparatively  more  frequent  in  private  practice  and  amon^ 
the  favorably  situated  than  in  hospitals  and  among  the  poor.  Kussmaul 
says  that  the  largest  contingent  of  patients  is  furnished  by  persons  who 
lead  a  sedentary  life  and  eat  and  drink  a  great  deal. 

Symptomatology. — Inasmuch  as  dilatation  of  the  stomach  is  asually 
secondary  to  some  other  disease,  the  symptoms  of  the  primary  disease 
have  often  existed  a  long  time  before  those  of  dilatation  appear. 

The  subjective  symptoms  of  gastric  dilatation  are  for  the  most  part 
directly  referable  to  disturbances  of  the  functions  of  the  stomach.    These 

^  Kundrat  and  Widerhofer  mention  no  case  of  stenotic  dilatation  of  the  stomach  in 
children.  They  say,  however,  that  atonic  dilatation  dae  to  over-feeding,  and  particularly 
to  rachitis,  is  not  infrequent  in  children.  Widerhofer  reports  a  case  of  very  large  dila- 
tation of  the  stomach  in  a  girl  twelve  years  old.  The  cause  of  the  dilatation  was  not 
apparent,  and  the  clinical  history  was  imperfect  (OerhardCa  Handb.  d.  Kinderkrankh^  6d. 
iv.  Abth.  2).  Lafage  ( Th^e,  Paris,  ISSl)  reports  a  case  of  giistric  dilatation  at  ten  years, 
and  another  at  sixteen  years  of  age.  R.  Demme  (abstract  in  BerL  Id,  Wockauckr^  18S3, 
No.  1)  reports  a  case  of  large  dilatation  of  the  stomach  in  a  boy  six  and  a  half  years 
old.  Cicatricial  stenosis  was  suspected.  Pauli  {De  VeniricuU  DUatcUinne,  Frankfurt 
1839)  reports  an  enormous  dilatation  of  the  stomach,  believed  to  be  due  to  congenital 
stenosis. 
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subjective  symptom^)  alone  do  not  suffice  for  a  positive  diagnosis  of  the 
disease.  Of  the  greatest  diagnostic  importance  are  an  examination  of 
the  vomit  and  a  careful  physical  exploration  of  the  stomach. 

The  appetite  with  dilatation  of  the  stomach  may  be  normal,  dimin- 
ishedy  increased^  or  perverted.  In  the  majority  of  cases  the  appetite  is 
diminished,  and  there  may  be  complete  anorexia.  Sometimes  the  appe- 
tite is  increased  even  to  voracity,  which  is  explicable  by  the  small 
amount  of  nutriment  which  is  absorbed.  Polyphagia  may  therefore  be 
a  result  as  well  as  a  cause  of  dilatation  of  the  stomach. 

Often  there  is  excessive  thirst  in  consequence  of  the  small  quantity  of 
fluid  absorbed. 

Dilatation  of  the  stomach  in  itself  does  not  usually  cause  sharp  epi- 
gastric pain,  although  it  is  oft;en  associated  with  painful  diseases  of  the 
stomach. 

There  is  usually  in  the  region  of  the  stomach  a  sense  of  fulness  and 
weight,  which  is  oilen  distressing  and  may  be  accompanied  with  dull  pain. 

Heartburn  and  enictations  of  gas  and  of  bitter  or  of  acid  fluids  are 
frequently  present.  The  gas  is  often  odorless,  but  sometimes  it  is  very 
offensive.  It  may  contain  sulphuretted  hydrogen.  In  a  number  of 
cases — which,  however,  are  exceptional — the  gas  has  been  found  inflam- 
mable, burning  usually  with  a  colorless  flame  (hydrogen),  bat  rarely,  as 
in  a  case  from  Frerichs'  clinic,  with  a  bright  yellowish-white  flame 
(hydrocarbons).  Detonation  upon  setting  fire  to  the  gas  has  been  noted. 
The  analysis  of  the  inflammable  gas  has  shown  oxygen  and  nitrogen  in 
approximately  the  same  proportion  as  in  the  atmosphere,  in  addition  to 
large  quantities  of  carbonic  acid  and  of  hydrogen,  also  marsh  gas,  and 
in  Frericlis'  case  defiant  gas  in  small  amount.^  The  oxygen  and  nitro- 
gen are  doubtless  simply  swallowed,  but  the  carbonic  acid  and  hydrogen 
are  the  result  of  abnormal  fermentations  in  the  stomach.  The  origin  of 
the  hydrocarbons  in  the  gas  is  not  clear,  but  they  are  probably  also  pro- 
duced by  fermentation  within  the  stomach. 

One  of  the  most  frequent  symptoms,  although  not  a  constant  one,  of 
dilatation  of  the  stomach  is  vomiting.  This  symptom  often  presents 
characters  which,  if  not  pathognomonic  of  dilatation,  at  least  raise  a 
strong  presumption  in  favor  of  its  presence.  The  act  of  vomiting  is 
sometimes  accomplished  with  such  ease  that  it  is  hardly  more  than 
regurgitation ;  at  other  times  the  act  is  accompanied  with  violent  and 
e^diausting  retching.  A  feature  particularly  characteristic  of  dilatation 
of  the  stomach  is  tne  abundance  of  the  vomited  material.  In  no  other 
disease  is  such  an  enormous  quantity  evacuated  from  the  stomach  at  one 
time.  Blumenthal  relates  a  case  in  which  the  vomited  material  amounted 
to  sixteen  pounds.  Such  large  quantities  can  accumulate  in  the  stomach 
of  course  only  when  a  considerable  time  intervenes  between  the  acts  of 
vomiting.  The  vomiting  of  gastric  dilatation  does  not  generally  ^ccur 
until  some  hours  after  a  meal.  It  often  presents  a  certain  periodicity, 
occurring,  for  instance,  at  intervals  of  two  or  three  days,  and  followed 
usually  by  temporary  relief.     It  is  often  observed  that  as  the  stomach 

'  One  of  the  analyses  in  Frerichs'  case  gave  carbonic  acid,  17.40;  hydrogen,  21.52; 
manh  gas.  2.71 ;  olefiant  ga8,  traces;  oxygen,  11.91 ;  nitrogen,  46.44.  In  another  anal- 
ysis were  round  marsh  gas,  10.75,  and  olefiant  gas,  0.20.  Sulphuretted  hydrogen  was  also 
present  (Ewald,  in  Eeidtei'i  und  Du  Boia-ReymoncPa  Archiv,  1874,  p.  222). 
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beoomes  lai^r  and  lai^r  the  vomiting  becomes  less  and  less  frequent, 
but  at  the  same  time  more  abundant.  Especially  toward  a  £ital  termina- 
tion of  the  disease  the  walls  of  the  stoma<ui  may  become  so  paralyzed  and 
insensible,  and  the  patient  so  feeble,  that  the  vomiting  ceases  altogether. 
Another  valuable  diagnostic  sign  furnished  by  the  vomit  is  the  presence 
of  undigested  food  which  has  been  taken  a  considerable  time,  it  may  be 
many  days,  previously.^  If  die  moniing  vomit  habitually  contains  undi- 
gested food  which  has  been  eaten  the  previous  day,  gastric  dilatation  either 
exists  or  is  almost  sure  to  develop. 

The  vomited  matter  is  almost  always  in  a  condition  of  fermentation. 
If  the  vomit  be  allowed  to  stand  in  a  vessel,  it  will  separate  into  three 
layers — an  upper,  frothy ;  a  middle,  of  turbid  fluid,  usually  yellowish  or 
brownish  in  color ;  and  a  lower  layer,  composed  of  solid  particles,  mostly 
alimentary  debris.  The  vomit  often  emits  an  extremely  oficusive  odor. 
The  reaction  is  nearly  always  acid.  Different  kinds  of  fermentation — 
alcoholic,  acetous,  lactic  acid,  and  butyric  acid — are  present,  asually  in 
combination  with  each  other.  The  microscope  reveals,  besides  undigested 
and  partly-digested  food,  crystals  of  fatty  acids,  sarcinae  ventriculi,  fungus- 
spores,  and  various  forms  of  bacteria,  particularly  rod-shaped  ones.  The 
connection  between  sarcinae  and  fermentative  processes  is  not  understood. 
There  is  no  evidence  tliat  sarcinsB  are  capable  of  causing  fermentation. 
Of  greater  importance  is  the  recognition  by  the  microscope  of  the  s]x>res 
of  the  yeast-fungus  (Torula  cerevisiie).  These  siwres  are  rarely  absent, 
and  their  constant  presence  is  evidence  that  fermentation  is  in  progress. 
Fermentation  often  exists  in  undilated  stomachs,  but,  as  has  already  been 
mentioned,  it  is  an  important  factor  in  the  production  of  dilatation,  so 
that  its  early  recognition,  if  followed  by  proper  treatment  (washing  out 
the  stomach  especially),  may  ward  off  the  development  of  dilatation. 
The  article  on  (jASTRIc  Cancer  is  to  be  consulted  with  reference  to  the 
habitual  absence  of  free  hydrochloric  acid  from  the  stomach  in  cases  of 
cancerous  dilatation.  If  cancer  or  ulcer  of  the  stomach  exists,  blood  is 
frequently  present  in  the  vomit,  but  even  in  the  absence  of  ulcer  or  cancer 
or  other  demonstrable  source  of  hemorrhage  the  vomit  in  cases  of  dilata- 
tion of  the  stomach  may  exceptionally  contain  blood,  even  for  a  consider- 
able length  of  time.  If  the  dilatation  be  due  to  pyloric  stenosis,  bile  is 
not  oft^n  found  in  the  vomited  material. 

It  has  already  been  mentioned  that  vomiting  is  not  a  constant  symptom 
of  dilatation  of  the  stomach.  It  remains  to  add  that  vomiting  may  be 
present  without  any  of  the  distinctive  features  which  have  been  described. 
Gastric  dilatation,  especially  in  its  early  stages,  is  often  accompanied  by 
attacks  of  acute  indigestion  (embarras  gastrique)  after  some  indiscretion 
in  diet. 

Constipation  is  an  almost  constant  symptom  of  dilatation  of  the  stom- 
ach. *  This  is  naturally  to  be  expected  when  so  little  substance  passes  from 
the  stomach  into  the  intestine.  The  constiiiation  is  also  to  be  explained 
in  part  by  the  absence  of  the  usual  reflex  stimulus  which  the  stomach 
during  digestion  normally  exerts  upon  intestinal  peristalsis,  for  the  con- 
stipation is  usually  much  relieved  when  the  overweighted  stomach  is 
systematically  washed  out. 

^  Bitter  relates  the  case  of  a  man  who  vomited  cherrj-pits,  although  he  had  not  eaten 
cherries  for  over  a  year  (Oin«(a(/'«  JahreaberieKt,  1851,  iii.  p.  2G0)  1 
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Oocasionally,  attacks  of  diarrhoea  occur  in  cases  of  dilatation  of  the 
stomach.  The  dian*Iioea  may  perhaps  be  explained  by  the  sudden  dis- 
charge of  a  large  quantity  of  fermenting  material  from  tlie  stomach  into 
<he  intestine. 

With  marked  dilatation  of  the  stomach,  especially  when  there  is  profuse 
vomiting,  the  urine  is  often  considerably  diminished  in  quantity.  Partic- 
ularly in  cases  treated  by  systematic  washing  out  of  the  stomach,  but  also 
in  other  cases,  esi)ecially  with  abundant  vomiting,  the  acidity  of  the  urine 
is  often  much  reduced.  The  reaction  may  be  even  continuously  alkaline 
(Quiucke).  Crystals  of  phosphate  of  magnesium  have  been  occasionally 
found  in  the  alkaline  urine  of  gastrectasia  (Ebstein).  The  urine  is  prone 
to  dciK)sit  abundant  sediments.     It  often  contains  an  excess  of  indican. 

The  patient  may  suffer  from  attacks  of  dyspnoea  and  of  palpitation  of 
the  heart  in  consequence  of  flatulent  distension  of  the  stomach. 

The  general  condition  of  the  patient  will  of  course  dei)end  chiefly  upon 
the  character  of  the  primary  disease  and  upon  the  severity  of  the  gastric 
symptoms.  A  moderate  degree  of  dilatation  may  exist  without  much 
disturbance  of  the  general  health  of  the  patient.  But  &s  the  disease  pro- 
gresses and  the  food  stagnates  more  and  more  in  the  stomacli,  finally  to  be 
rejected  by  vomiting,  the  patient  cannot  fail  to  lose  flesh  and  strength.  In 
extreme  cases  of  gastrectasia,  even  without  organic  obstruction,  the  patient 
may  be  reduced  to  a  degree  of  emaciation  and  of  cachexia  indistinguishable 
from  that  of  cancer.  As  in  so  many  other  gastric  diseases,  the  patient  is 
usually  mentally  depressed  and  hypochondriacal.  His  sleep  is  disturbed. 
He  suffers  much  from  headache  and  vertigo.  He  feels  incapable  of 
physical  or  mental  exertion.  The  skin  is  dry  and  harsh  ;  the  extremities 
are  cold.  Toward  the  last,  cachectic  oedema  about  the  ankles  can  often  be 
rec(^ized. 

Kussmaul  was  the  first  to  call  attention  to  the  occurrence  of  tetanic 
spasms  in  cases  of  dilatation  of  the  stomach.^  This  symptom  has  been 
observed  almost  exclusively  in  an  advanced  stage  of  the  disease  when  the 
patient  has  become  anaemic  and  weak.  The  spasms  come  on  chiefly  after 
attacks  of  profuse  vomiting  or  after  evacuating  large  quantities  by  the 
stomach-tube.  The  spasms  may  be  preceded  by  a  sense  of  pain  or  dis- 
tress in  the  r^ion  of  the  stomach,  by  dyspnoea,  by  numbness  of  the 
extremities,  or  by  great  prostration.  The  tetanic  spasms  affect  especially 
the  flexor  muscles  of  the  hand  and  forearm,  the  muscles  of  the  calves  of 
the  legs,  and  the  abdominal  muscles.  The  spasm  may  be  confined  to  one 
or  more  of  these  groups  of  muscles,  or  there  may  be  general  tetanic  con- 
traction of  the  muscles  of  the  body.  Sometimes  typical  epileptiform  con- 
vulsions with  loss  of  consciousness  occur.  With  general  tetanic  spasms 
the  pupils  are  usually  contracted,  and  often  irresponsive  to  light.  Some- 
times there  is  abnormal  sensitiveness  upon  pressure  over  the  contracted 
muscles.  The  spasms  may  last  for  only  a  few  minutes,  or  they  may  con- 
tinue for  several  hours,  or  even  for  days.  After  their  disappearance  the 
patient  is  left  extremely  prostrated.  Although  tetanic  spasms  increase 
the  gravity  of  the  prognosis,  they  are  not  necessarily  fatal. 

Kussmaul  considers  that  these  spasms  are  analogous  to  those  occurring 
in  cholera,  and  are  referable  to  abnormal  dryness  of  the  tissues  in  con- 
sequence of  the  extraction  of  fluid.     This  view  Ls  supported  by  the  usual 

^  DeuUch€9  Arch.  J,  kl,  Med.,  Bd.  yi.  p.  481. 
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occurrence  of  the  spasms  after  profiise  vomiting  or  after  washing  ont  the 
stomach.  Another  explanation^  which  is  perhaps  more  applicable  to  the 
epileptiform  attacks,  refers  the  convulsions  to  auto-infection  by  toxic  sub- 
stances produced  in  the  stomach  bj  abnormal  fermentative  and  putrefactive 
changes  (Bouchard).* 

Coma,  with  or  without  the  peculiar  dyspnoea  of  diabetic  coma,  is  a  rare 
occurrence  in  gastrectasia.  (For  a  description  of  this  form  of  coma  see 
l)age  205.) 

The  temperature  in  gastric  dilatation  is  generally  unaffected.  Penzoldt, 
however,  saw  two  cases  with  moderate  rise  of  temperature  in  the  evening, 
which  could  not  be  explained  by  any  complication.  On  tlie  other  hand, 
abnormally  low  temperature  with  slow  pulse  has  been  observed  (Wagner). 

Essential  to  the  diagnosis  of  gastric  dilatation  is  the  physical  examina- 
tion of  the  stomach. 

If  the  stomach  be  markedly  dilated,  inspection  may  reveal  an  abnormal 
prominence  of  the  abdominal  walls  in  the  epigastric  r^ion  and  extending 
a  variable  distance  below  the  level  of  the  umbilicus.  This  prominence 
is  most  marked  on  the  left  side.  When  the  abdominal  walls  are  suf- 
ficiently thin  and  relaxed,  sometimes  the  outline  of  the  greater  curvature 
l>etween  the  umbilicus  and  pulxjs,  less  frequently  that  of  the  lesser  curva- 
ture, can  be  made  out.  Sometimes  the  peristaltic  waves  of  the  stomach 
can  be  perceived  through  the  thin  abdominal  walls.  By  pressure  or  by 
passing  the  hand  across  the  alxlomen  gastric  peristalsis  may  sometimes  be 
excited.  The  peristaltic  movements  of  the  stomach,  however,  are  rarely 
perceived  except  when  the  dilatation  is  due  to  stenosis  and  the  muscular 
coat  of  the  stomach  is  hypertrophied.  The  peristaltic  waves  generally 
pass  from  lefli  to  right,  rarely  in  the  opposite  direction  as  well.  Careful 
attention  to  the  situation,  direction,  and  extent  of  these  waves  is  necessary 
to  distinguish  them  from  similar  peristaltic  movements  of  the  intestine.* 
The  diminution  in  size  of  the  abdominal  prominence  caused  by  a  dilated 
stomach  after  profuse  vomiting  or  after  washing  out  the  stomach  may  aid 
in  the  diagnosis. 

An  important  aid  in  bringing  out  the  contours  of  the  stomach  is  the 
artificial  distension  of  the  organ  by  the  generation  within  it  of  carbonic 
acid  gas,  as  first  suggested  by  Frerichs.  For  this  purpose  20-30  grains 
of  bicarbonate  of  sodium  and  15-20  grains  of  tartaric  acid,  each  dissolved 
in  a  little  lukewarm  water,  may  be  given  one  afler  the  other.  If  the 
stomach  be  much  dilated  and  relaxed,  it  may  be  necessary  to  give  much 
larger  quantities  of  the  powders  (up  to  2-2J  drachms  of  the  soda  and 
a  corresponding  quantity  of  the  acid).  It  is  well  to  have  a  stomach-tube 
at  hand  in  order  to  withdraw  the  gas  in  case  unpleasant  symptoms  develop. 
Sometimes  the  stomach  fails  to  become  distended  by  this  procedure.  Tliis 
is  due  in  some  cases  to  the  escaj^  of  the  gas  through  the  pyloric  orifice 
into  the  intestine — a  condition  designated  by  Ebstein  as  incontinence  of 
the  pylorus.     It  may  be  that  sometimes  the  gas  produces  such  firm  con- 

^  Laprevotte,  JDes  Accidents  tStaniformea  dam  la  Dilatation  de  VEdomac^  Thdse,  Pari% 
1884,  p.  48. 

*  Kussmanl  says  that  vigorous  peristaltic  moreroents  of  the  stomach  maj  be  perceptible 
through  tlie  abdominal  walls  even  wlien  there  is  no  dilatation  of  the  stomach.  Under 
these  circumstances  he  attributes  the  peristaltic  commotion  to  an  independent  neurosis  of 
the  stomach  (*'  Die  Peristaltisclie  Unruhe  des  Magens/'  Volkmann^B  SammL  kli$L  Voiirdgef 
No.  181 ). 
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traction  of  tlie  gastric  walls  that  the  stomach  does,  not  expand  by  the 
pressure  of  the  gas.  Instead  of  generating  gas,  a  similar  result  may  be 
jjroduced  by  simply  injecting  air  into  the  stomach  through  a  stomach-tube, 
as  recommended  by  Oser  and  by  Runeberg.  The  air  may,  however, 
escape  along  the  side  of  the  tube. 

Palpation  of  the  distended  stomach  yields  an  clastic  resistance  which 
has  been  compared  to  that  of  an  air-cushion.  By  palpating  carefully 
from  above  downward  the  greater  curvature  can  sometimes  be  appreciated, 
but  in  general  it  is  difficult  to  distinguish  it  from  the  tranverse  colon. 
Peristaltic  movements  may  perhaps  be  appreciated  by  ])alpation  when 
they  are  not  evident  on  inspection.  If  a  dilated  stomach  contains  con- 
siderable fluid  and  the  abdominal  walls  are  yielding,  fluctuation  may  be 
})crceived  by  palpation.  The  lowest  level  at  which  this  fluctuation  can 
be  felt  may  aiford  a  clue  as  to  the  iK)sition  of  the  lower  border  of  the 
stomach,  but  not  much  de]>endence  can  be  placed  upon  this  sense  of 
fluctuation  unless  many  sources  of  error  in  its  mterpretation  are 
excluded. 

By  pressing  gently  and  repeatedly  against  the  abdominal  walls  a  splash- 
ing sound  can  usually  be  heard  in  cases  of  well-marked  dilatation  of  the 
stomach  (bruit  de  clapotement).  This  sound  can  best  be  brought  out 
when  the  patient  is  in  the  recumbent  position,  with  relaxed  abdominal 
walls,  by  palpating  near  the  left  border  of  the  ribs.  The  same  sound  can 
be  produced  by  shaking  the  patient  (bruit  de  glou-glou).  This  sound 
may  be  heard  at  a  considerable  distance  from  the  patient,  to  whom  it  may 
be  a  source  of  much  aimoyance.  In  itself  this  splashing  sound  is  with- 
out diagnostic  significance,  as  the  condition  for  its  production — namely, 
the  simultaneous  presence  of  gas  and  liquid  in  the  stomach— exists  often 
in  healthy  persons.  By  paying  attention,  however,  to  the  time  at  which 
this  sound  can  be  produced  after  eating  or  drinking,  and  to  its  greater  or 
less  constancy,  some  diagnostic  imjwrtance  can  be  attached  to  this  sign. 
If  the  splashing  sound  can  be  usually  produced  two  hours  or  longer  after 
the  ingestion  of  liquid  or  six  hours  after  an  ordinary  meal,  it  generally 
iuilicates  that  dilatation  of  the  stomach  exists.^  It  is  necessary  to  exclude 
somewhat  similar  sounds  which  may  be  produced  in  the  intestines,  par- 
ticularly in  the  transverse  colon  and  ca>cum.  •  The  series  of  gurgling 
soimds  which  may  sometimes  be  produced  in  the  intestine  by  paljxition 
are  not  likely  to  Ije  confounded  with  the  single  splashing  sound  produced 
in  the  stomach,  but  under  certain  circumstances  a  splashing  sound  may 
l)e  produced  in  the  transverse  colon  which  cannot  be  distinguished  from 
the  gastric  sound.  If  a  dilated  stomach  contains  a  very  large  quantity 
of  fluid,  the  splashing  sound  cannot  readily  be  produced. 

Leube  has  pointed  out  that  the  end  of  the  stomach-tube  (of  course  the 
hard  tube),  after  it  has  been  inserted  into  the  stomach,  can  often  be  felt 
through  the  abdominal  walls.*  He  says  that  if  the  tube  can  be  felt 
below  a  horizontal  line  passing  through  the  anterior  superior  sj)inous  pro- 
cesses of  the  ileum,  dilatation  of  the  stomach  may  be  positively  diagnosed, 

'  BanuUt,  Etude  tur  U  Bruit  de  Qapotement  Mnmaealj  Tli^,  Paris,  1884.  Baradat  sayi 
that  this  bniit  is  also  tUagmoHtic  of  dilatation  wlicn  it  can  be  produced  by  palpating  below 
H  horizontal  line  passin^r  through  the  junction  of  the  ninth  and  tenth  ribs,  but  it  is  evi- 
dent that  motion  might  l>e  transmitted  to  the  ntoniach  even  when  its  greater  curvature  is 
dbove  thii)  line  by  (laliiating  1>elo\v  the  level  of  the  umbilicus. 

*  IfcuUcftes  ArcJi,/.  kL  Med,,  lid.  xv.  p.  39 J. 
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and  the  existence  of  dilatation  is  probable  if  tlie  tube  can  be  felt  much 
below  the  umbilicus.  No  force  snould  be  used  in  trying  to  make  the 
end  of  the  tube  palpable.  Of  oourse  if  the  abdominal  walls  are  thick 
or  verv  tense  the  tube  cannol^  be  felt.  Leube's  method  is  simple  and 
convenient,  and  applicable  to  many  cases.  As  will  be  explained  here- 
after, a  ]K)sition  of  the  lower  border  of  the  stomach  even  quite  as  low 
as  Leube's  rule  demands  cannot  be  considered  by  itself  positive  evidence 
of  dilatation.' 

The  length  to  which  the  stomach-tube  can  be  inserted  before  meeting 
resistance  may  evidently  give  some  idea  as  to  the  size  of  the  stomacli. 
The  attempt,  however,  to  establish  any  general  law  with  reference  to  tliis 
point  has  not  proven  successful. 

In  many  cases  valuable  information  as  to  the  size  of  th^  stomach  is 
afforded  by  percussion.  Over  the  greater  part  of  the  stomach  the  j>er- 
cussion  note  is  tympanitic,  sometimes  with  a  metallic  quality.  Over  the 
most  dependent  jiart  of  the  stomach  a  dull  sound  is  produced  on  percus- 
sion in  case  a  sufficient  quantity  of  fluid  or  solid  material  is  contained 
in  the  viscus.  In  the  upright  position,  therefore,  in  percussing  over  the 
stomach  from  above  downward,  the  tympanitic  note  gives  place  to  a  dull 
sound,  and  this  zone  of  dulncss  will  clrnnge  with  the  }K>sition  of  the 
patient,  so  that  in  the  recumbent  posture  the  dulness  may  entirely  dis- 
appear. In  order  to  prove  that  the  region  of  dulness  belongs  to  the 
stomach,  Piorry  caused  the  patient  to  drink  a  large  quantity  of  water 
(a  pint  to  a  quart).  In  a  healthy  empty  stomach  this  quantity  of  water 
sumoes  to  produce  a  zone  of  dulncss  which  does  not  descend  below  the 
level  of  the  umbilicus.  If,  however,  the  dulness  be  produced  below  the 
level  of  the  umbilicus,  it  is  inferred  that  dilatation  exists.  Penzoldt's 
modification  of  Piorry's  method  gives  more  certain  results.*  By  with- 
drawing the  fluid  from  the  stomach  by  the  stomach-tube  the  dulness  may 
be  made  to  disappear,  and  by  injecting  more  fluid  the  dulness  may  be 
made  to  reappear  at  will.  By  noting  the  lower  limit  of  the  dulncss  thus 
produced  the  position  of  the  lower  border  of  the  stomach  may  be  deter^ 
mined.  The  farther  this  lies  below  the  umbilicus  the  greater,  presump- 
tively, is  the  degree  of  dilatation.  The  artificial  distension  of  the  stomach 
with  gas  may  also  aid  in  determining  its  limits  by  percussion.  It  must 
be  said  that  in  general  the  separation  of  the  lower  limits  of  the  stomach 
from  the  transverse  colon  by  means  of  percussion  is  a  matter  of  great 
difficulty,  and  sometimes  is  impossible. 

Upon  auscultation  over  a  dilated  stomach  sometimes  a  fine  crackling 
or  sizzling  sound,  like  that  audible  upon  first  uncorking  a  bottle  of  soda- 
water,  can  be  heard.*  This  is  referable  to  the  fermentation  which  is  in 
{)rogress  in  the  stomach.  Eichhorst  says  that  a  similar  but  finer  crack- 
ing sound  can  be  heard  over  a  stomach  in  which  carbonic  acid  gas  is 

*  Acconlinp  to  Oser,  there  is  a  possible  source  of  error  in  Leube's  method — ^naraelj, 
that  the  sound  luay  slide  along  the  greater  curvature  of  the  stomach,  and  even  reach  the 
])ylorus,  BO  that  the  end  may  be  felt  higher  than  the  lowest  point  of  the  stomach.  Con* 
siderable  objection  lias  been  made  to  Leube's  method  on  the  ground  of  its  danger,  but 
this  objection  is  based  on  the  awumption  that  greater  energv  is  employed  in  pressing  for- 
ward the  sound  than  Leul)e  recommends  (Oser,  article  "  llagenerweitening "  in  EuUtk" 
burffa  Real  EncydopiidUj  Bd.  viii.,  1881). 

*  Penzoldt,  op.  ci<.,  p.  48. 

'  Paul!  was  the  first  to  record  this  phenomenon  (JDe  Ventricvli  DilatalUme,  Frankfurt, 
1839). 
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being  artificially  generated,  and  that  this  sound  abruptly  ceases  w  hen  the 
ear  passes  below  tiie  limits  of  the  greater  curvature.^ 

Tiie  displacement  of  neighboring  organs  by  a  dilated  stomach  does  not 
generally  give  rise  to  important  physical  signs.  As  the  tendency  of  a 
dilated  stomach  is  to  sink  down  in  the  abdomen,  there  is  not  usually  much 
displacement  of  the  thoracic  viscera.  If,  however,  the  fundus  of  the 
stomach  be  distended  with  gas,  the  heart  may  be  pushed  upward,  and, 
being  pressed  against  the  chest-wall,  its  apex-beat  may  be  more  forcible 
and  diifused  than  normal.  The  tympanitic  stomach  may  impart  a  metallic 
quality  to  the  cardiac  sounds. 

Morbid  Anatomy. — Considerable  degrees  of  dilatation  of  the  stomach 
are  easily  recognized  by  post-mortem  examination.  In  extreme  cases  the 
stomach  occupies  all  of  the  anterior  region  of  the  abdomen,  covering  over 
the  intestines  and  extending  down  to  the  pubes  or  even  into  the  true 

Eelvis.  Many  cases  are  I'ecorded  in  which  the  stomach  was  capable  of 
olding  six  to  twelve  pints.  Godon*  describes  under  the  name  ventriculi 
hydrops  a  hardly  cralible  case  in  which  it  is  said  that  the  stomach  con- 
tained ninety  pounds  of  fluid !  In  the  ordinary  cases  of  gastrectasia  the 
lower  border  of  the  stomach  is  found  somewhere  between  the  umbilicus 
and  the  pubes,  frequently  about  a  hand's  breadth  below  the  level  of  the 
umbilicus. 

The  fundus,  being  the  most  dilatable  part  of  the  stomach,  is  in  most 
cases  disproportionately  dilated  in  comparison  with  the  pyloric  region. 
This  excessive  dilatation  of  the  fundus  is  most  noticeable  in  gastrectasia 
due  to  stenosis.  In  most  cases  of  dilatation  the  pylorus  sinks  down 
somewhat  in  the  abdomen,  but  in  consequence  of  the  distension  of  the 
lower  segment  of  the  stomach  the  long  axis  of  the  organ  is  more  nearly 
transverse  than  normal.  If  the  pylorus  be  fixed,  the  lesser  curvature 
may  be  drawn  down  in  its  middle  so  as  to  acquire  a  hooked  shape.  The 
lesser  curvature,  which  should  be  covered  by  the  liver,  may  be  found 
(lonsiderably  below  its  normal  level.  The  dilated  fundus  may  extend 
from  the  left  hypochondrium  into  the  left  iliac  region.^ 

More  or  less  dilatation  of  the  oesophagus  is  associated  with  marked 
dilatation  of  the  stomach.  If  dilatation  of  the  stomach  be  due  to 
obstruction  in  the  upper  part  of  the  intestine,  then  the  pyloric  orifice 
and  the  intestine  on  the  proximal  side  of  the  obstruction  will  be  found 
dilated. 

The  walls  of  a  dilated  stomach  may  be  hypertrophied,  and  such  cases 
are  called  hypertrophic  dilatation  ;  or  the  walls  may  be  of  normal  thick- 
ness or  may  be  thinned,  and  these  cases  are  called  atrophic  or  atonic 
dilatation.     In  general,  the  thickness  of  the  gastric  walls  in  gastrectasia 

'  Hamdb,  d,  npee.  Path,  u,  Ther.,  Bd.  i.  p.  750,  1883. 

*  DiM.  de  Hydrops  VeiUricuti^  London,  1646.  This  celebrated  case  is  described  with 
mnch  detail.  For  three  years  the  abdomen  was  enormously  distended,  but  the  patient,  a 
woman,  never  vomited.  The  affection  was  supposed  to  be  dropsy  of  the  peritoneum. 
Death  occurred  in  a  condition  of  extreme  marasmus.  The  pvlorus  was  the  seat  of  a 
hydatid  cyst  which  extended  into  the  duodenum.  TJie  stomacli,  which  was  enormously 
distended,  contained  ninety  pounds  of  fluid,  in  which  floated  a  great  number  of  hydatid 
cvsts,  some  of  which  were  ruptured.  The  anterior  wall  of  the  stomach  was  adherent  to 
tfie  parietal  peritoneum.  The  two  orifices  of  the  stonuich  were  drawn  close  to  each  other. 
The  length  of  the  stomach  equalled  a  Paris  ell. 

*  Foft  reports  a  case  in  which  an  enormously  dilated  stomach  occupied  a  scrotal  liemia 
of  the  left  side.    lie  refers  to  two  other  similar  cases  [AenUl.  JnUUigemU.,  1884,  Ko.  26). 
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depends  apon  that  of  the  moscukr  ooat  As  a  rule,  in  cases  of  pyloric 
stenosis  the  muscolar  coot  of  the  stomach  is  hypcrtrophicd.  This  hyper- 
trophy  affects  chiefly  the  muscle  of  the  pyloric  region.  The  gastric  walls 
in  stenotic  dilatation  may,  however,  be  of  normal  thickness  or  even 
atrophied.  In  non-stenotic  dilatation  the  muscular  coat  may  be  dther 
hypertrophied  or  atrophied,  but  it  rarely  attains  the  thickness  observed 
in  cases  of  gastrectasia  due  to  obstruction.  Maier  and  others  have 
repeatedly  observed  faitj  and  colloid  degeneration  of  the  muscular 
fibres  of  dilated  stomachs.^  More  frequently,  however,  no  d^enerative 
change  has  been  found  in  the  muscle. 

The  mucous  membrane  in  dilatation  of  the  stomach  is  usually  in  die 
condition  of  chronic  catarrhal  gastritis.  Although  there  are  various 
statements  as  to  atrophy  of  the  gastric  tubules  and  d^eneration  of  the 
epithelial  celb  in  the  tubes  in  cases  of  gastric  dilatation,  satisfiictory  his- 
tological investigations  of  the  mucous  membrane  of  the  stomach  in  this 
disease  are  wantmg.' 

Atrophy  of  various  abdominal  viscera — ^particularly  of  the  spleen,  whidi 
is  usually  small  in  this  disease — has  been  attributed  to  the  pressure  of  a 
dilated  stomach.  This  atrophy,  however,  is  probably  in  many  cases  only 
a  part  of  the  general  emaciation  and  anaemia. 

While  well-marked  cases  of  dilatation  of  the  stomach  cannot  be  mis- 
taken on  post-mortem  examination,  it  is  important  to  add  that  the  jiath- 
ological  anatomist  cannot  always  decide  whether  or  not  dilatation  of  tlie 
stomach  exists  in  the  clinical  sense.  The  following  considerations  will 
make  this  evident :  In  the  first  place,  the  stomach  is  a  very  variable 
organ  as  regards  its  size,  so  that  it  is  im]K)ssible  to  set  definite  limits,  and 
say  that  a  stomach  exceeding  these  is  necessarily  dilated,  while  a  stomach 
not  exceeding  these  limits  is  normal.  In  the  second  place,  it  belongs  to 
the  clinical  definition  of  dilatation  of  the  stomach  that  the  oi^n  is  insuf- 
ficient for  the  performance  of  its  normal  functions.  This  insufficiency 
cannot  be  determined  at  the  post-mortem  table.  To  determine,  therefore, 
whether  stomachs  which  fall  within  certain  not  easily  definable  limits  of 
size  are  pathologically  dilated  or  not,  it  is  necessary  to  correct  and  com- 
plete the  results  of  the  post-mortem  examination  by  a  knowledge  of  the 
clinical  history.* 

Diagnosis. — A  considerable  degree  of  dilatation  of  the  stomach  can 
generally  be  diagnosticated  without  difficulty  by  means  of  the  symptoms 
and  physical  signs  which  have  been  described.  The  most  important 
diagnostic  features  relate  to  the  character  of  the  vomiting  and  to  the 
physical  signs,  together  with  the  information  afforded  by  the  use  of  the 

*  DeutJieheB  Arehiv  /.  klin,  Med^  Bd.  vi.  p.  480;  Landerer,  op,  cU,  Maier  designates  as 
cx)lloid  defeneration  a  peculiar  homogeneons,  glistening  appearance  of  the  mnscular 
fibres.  This  change  is  not  such  as  would  usually  be  called  colloid,  but  this  term  is  loosely 
used  to  designate  a  great  variety  of  pathological  changes.  The  form  of  muscular  hyper- 
trophy in  pistrectasia  is  chiefly  the  numerical. 

'  For  satisfactory  studies  of  this  nature  it  is  desirable  that  alcohol  or  some  preserratiTe 
fluid  should  be  injected  into  the  stomach  immediately  after  death 

*  To  deny  all  value  to  post-mortem  examination  in  the  determination  of  dilatation  of 
the  stomach,  as  has  been  done,  is  absurd.  In  the  majority  of  cases  this  examination 
afibri^s  satisfactory  evidence,  but  for  some  cases  a  reservation  like  tliat  in  the  text  must 
be  made.  KoHenliach  in  an  able  article  shows  the  error  of  regarding  dilatation  of  the 
stomach  too  exclusively  from  the  anatomical  point  of  view  {"  Der  Mechanismus  und  die 
Diagnose  der  Mageninsufficienz,''  Volkmann^a  SammL  klin,  Varlraffey  Ko.  153). 
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stomach-tabe.  The  diagnostic  characters  of  the  vomiting  are  the  large 
quantity  rejected,  its  occurrence  several  hours  after  a  meal,  its  jjeriodicity 
with  long  intervals,  the  temporary  relief  afforded,  the  presence  of  undi- 
gested food  taken  a  considerable  time  previously,  and  the  existence  of 
fermentation.  Washing  out  the  stomach  will  also  afford  evidence  of 
stagnation  of  food.  The  time  generally  occupied  in  the  digestion  of  an 
ordinary  meal  is  not  over  six  to  seven  hours,  so  that  in  health  the  con- 
tents of  the  stomach  removed  by  the  stomach-tube  at  the  end  of  this 
time  should  usually  be  free  from  undigested  food.  There  are  of  course 
individual  idiosyncrasies  with  reference  to  the  time  occupied  in  digestion, 
so  that  implicit  P3liance  cannot  be  placed  on  this  diagnostic  test  Delayed 
digestion  is  in  itself  no  evidence  of  the  existence  of  dilatation,  but  the 
establishment  of  the  presence  of  this  symptom  may  confirm  other  points 
in  the  diagnosis. 

Simple  inspection,  palpation,  and  percussion  of  the  abdomen  are  some- 
times, although  rarely,  sufficient  for  the  diagnosis  of  dilatation  of  the 
stomach.  Various  devices  have  already  been  described  which  aid  in  the 
physical  examination  of  the  stomach,  such  as  the  administration  of  effer- 
vesping  powders,  the  introduction  of  the  stomach-tube,  and  Piorry^s  and 
Penzoldt's  methods  of  determining  the  lower  border  of  the  stomach.*     It 

'  Several  otiier  methods  have  heen  suggested  for  determining  tlie  size  and  position  of 
the  stomachy  but  they  have  not  foimd  general  acceptance.  Thus,  Schreiber  attaches  a 
soft  rubber  balloon  to  the  end  of  a  stomach-tube,  and  after  its  insertion  in  the  stomach 
inflates  it  (Deuttieh&t  Arch.  /.  ki.  Med.,  Bd.  19).  In  Neubauer's  method  the  long  end  of  a 
sjphon-tube  communicating  with  the  stomach  is  bent  upward,  and  a  c^lass  tube  is  placed 
in  the  bent  portion.  The  fluid  will  evidently  stand  at  the  same  level  in  the  tube  as  in 
the  stomach  in  case  the  atmospheric  pressure  in  both  is  the  same.  The  atmospheric 
pressure  in  the  stomach  is  produced  by  using  a  double  tube  or  by  passing  a  secona  tube 
into  the  stomach  {Prager  med.  Wochennchr.f  1879).  Purjesz  attached  a  manometer  to  a 
Btomach-tube,  and  thought  that  he  could  fix  the  position  of  the  cardia  by  noting  the 
moment  when  in  the  passage  downward  of  the  tube  the  negative  pressure  changed  to 
posilive,  but  Schreiber  has  shown  that  the  manometer  may  indicate  negative  pressure 
even  after  the  tube  has  entered  the  stomach  {DenUclien  Arch.  /.  kl.  Med,.  Bd.  33,  p.  425). 
It  has  been  asserted  that  by  means  of  auscultatory  })ercu8sion  of  a  stomach  artificially  dis- 
tended with  gas  the  boundaries  of  the  organ  can  be  determined.  Leichtenstem  considers 
the  metallic  quality  of  the  tone  heard  over  the  stomach  under  these  circumstances  more 
or  less  characteristic,  while  Skaniper  compares  the  characteristic  tone  to  that  produced 
by  tapping  with  the  finger  on  the  dorsiil  surface  of  the  hand  of  which  the  valar  surface  is 
placed  against  the  external  ear  {Inautj,  Dm.,  Berlin,  1879,  p.  30).  It  has  been  claimed 
tJiat  the  sound  as  of  water  dropping  into  a  large  cavity,  which  can  be  heard  when  the 
patient  is  drinking,  can  no  longer  be  heard  when  the  auscultating  ear  passes  beyond  the 
greater  curvature  (V.  Bamberger).  Wunderlich  suggests  the  possibility  of  feeling  the 
arteries  of  the  greater  curvature  throtigh  the  alxlominal  walls. .  Kerber  calls  attention  in 
cases  of  gastrectasia  to  a  strip  of  dulness,  with  absent  vocal  and  respiratory  sounds,  corre- 
stionding  to  the  posterior  inferior  border  of  the  leil  lung.  This  dulness,  which  is  pro- 
ducefl  by  material  in  the  most  dependent  part  of  the  dilated  stomach,  disappears  wnen 
the  patient  assumes  the  knee-elbow  position  (Deutsche  Zeitschr.  f.  prnkt.  Aled.,  1876,  No. 
42).  When  it  is  impossible  by  other  methods  to  dbtinguish  the  lower  portion  of  the 
stomach  from  the  transverse  colon,  it  has  been  proposed  to  distend  the  colon  with  water^ 
with  gas,  or  with  air  injected  through  a  tube  passed  into  tlie  rectum.  Penzoldt  (op.  eil.) 
found  that  the  length  of  a  tube  (hard)  or  bougie  reaching  the  bottom  of  the  stomach, 
estimating  from  the  upper  incisor  teeth,  should  be  in  a  normal  stomach  at  least  5  cm. 
less  than  that  of  the  vertebral  column  (occiput  to  coccyx),  and  at  the  most  not  much 
more  than  one-third  of  the  length  of  the  body  (1  :  2.8-1 :  3.3).  In  three  cases  of  gastrec- 
tasia he  found  the  length  of  the  tube  inserted  into  the  stomach  considerably  more  than 
one-third  of  the  length  of  the  body  (1  :  2.4) ;  in  one  of  the  cases  this  length  even  exceeded 
that  of  the  vertebral  column,  and  in  the  others  it  nearly  ecpialled  the  length  of  the  verte- 
bral column.  Bosenbach's  method  of  determining  the  elastic  and  contractile  power  of  the 
Rtomach  is  ingenious,  but  hardly  of  practical  utility.  By  injecting  air  into  the  stomach 
through  a  bulb  apparatus  attached  to  the  end  of  a  stomach-tube,  he  is  able  to  tell  when 
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is  not  neoessary  to  repeat  here  the  diagnostic  evidence  afforded  by  physi- 
cal examination.  Excellent  service  as  these  devices  often  perform,  it 
must  be  confessed  that  they  do  not  always  answer  the  purpose  intended. 
The  artificial  distension  of  the  stomach  with  gas  does  not  enable  us  always 
to  distinguish  intestine  from  stomach.  If  the  abdominal  walls  are  thick 
or  very  rigid,  this  method,  like  most  of  the  others,  is  of  little  or  no  assist- 
ance. Then,  as  already  mentioned,  the  administration  of  the  powders 
may  fail  to  produce  any  distension  of  the  stomacli,  and  may  |X)ssibly  mis- 
lead by  causmg  distension  of  intestine.  Moreover,  the  artificial  tympa- 
nites may  cause  the  patient  much  discomfort.  The  method  of  determining 
the  lower  border  of  the  stomach  by  Piorry's  or  Penzoldt's  method  is  not 
always  conclusive.  If  the  stomach  be  much  dilated,  it  may  take  a  very 
large  quantity  of  water  to  produce  an  appreciable  zone  of  dulness.  If 
the  transverse  colon  be  distended  with  feces,  it  will  not  be  easy  to  sepa- 
rate the  duluess  of  the  stomach  from  that  of  the  colon.  Moreover,  loops 
of  intestine  containing  feces  or  gas  may  lie  over  the  anterior  surface  of 
the  stomach.  The  use  of  the  stomach-tube  simply  for  diagnostic  pur- 
poses is,  for  various  reasons,  not  always  practicable.  With  due  recog- 
nition of  the  important  additions  during  the  last  few  years  to  our  means 
of  exploring  the  stomach,  it  must  be  admitted  that  we  are  still  far  from 
any  positive  and  universally  applicable  method  of  determining  the  size 
and  position  of  this  organ  during  life.  This  admission  is  tlie  more  neces- 
sary in  view  of  the  extravagant  claims  which  have  been  made  for  various 
more  or  less  complicated  contrivances  for  physical  exploration  of  tlie 
stomach. 

The  determination  of  the  position  of  the  lower  border  of  the  stomach 
does  not  in  itself  enable  us  to  infer  positively  the  size  of  the  organ.  It 
may  be  taken  as  a  general  rule  that  if  the  lower  border  of  the  stomach 
be  found  persistently  below  the  level  of  the  umbilicus,  the  stomach  is 
dilated ;  but  there  are  many  exceptions  to  this  rule.  Sometimes  an  other- 
wise normal  stomach  preserves  in  adult  life  the  vertical  position  which  it 
had  in  the  foetus,  so  that  its  lowest  point  may  be  below  the  umbilicus. 
According  to  Kussmaul,  a  vertical  position  of  the  stomach  is  a  predis- 
posing cause  of  dilatation.  Occasionally  a  stomach  has  a  looped  shape, 
so  that  without  any  dilatation  of  the  organ  the  lowest  point  may  fell 
below  the  level  of  the  umbilicus.  It  is,  moreover,  a  clinical  fact  estab- 
lished by  the  experience  of  many  observers  that  the  lower  border  of  the 
stomach  may  be  found  below  the  level  of  the  umbilicus  without  the  exist- 
ence of  any  symptoms  of  dilatation. 

The  uncertainty  of  the  anatomical  diagnosis  of  dilatation  of  the  stom- 
ach in  some  cases  makes  it  all  the  more  necessary,  as  has  been  repeatedly 
urged  in  the  course  of  this  article,  to  make  a  careful  study  of  the  evi- 
dences of  disordered  gastric  functions.  The  symptoms  of  most  import- 
ance in  determining  whether  the  condition  called  insufficiency  of  the 
stomach  is  present  or  not  are  fermentation  of  the  gastric  contents  and  the 

the  point  of  the  tube  passes  beneath  the  surface  of  fluid  in  the  stomach  by  hearing  on  aus- 
cultation a  cliaracteristic  moist  bubbling  sound.  Elevation  or  depression  of  the  level  of 
the  fluid  can  be  determined  by  withdrawing  or  by  pushing  forwara  the  tube.  That  quan- 
tity of  fluid  whicli,  introduced  into  an  empty  stomach,  causes  no  elevation,  or  perhaps 
causes  a  depression,  of  the  level  of  the  food  in  the  stomach,  indicates  the  utmoet  limit  of 
the  elastic  and  contractile  forces  of  the  stomacli  (Kosenbach,  VoikmanrCi  SammL  klin.  Vor* 
irdge,  No.  153). 
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persistent  presence  of  undigested  food  in  the  stomach  beyond  the  limits 
of  normal  digestion.  It  is  true  that  these  symptoms  may  be  present 
without  any  dilatation  of  the  stomach,  but  they  are  likely  to  lead  to  dila- 
tation if  unchecked,  and,  what  is  of  practical  importance,  they  require 
essentially  the  same  treatment  as  dilatation. 

A  differential  diagnosis  between  chronic  catarrhal  gastritis  and  atonic 
dyspepsia  on  the  one  hand,  and  tlie  early  stages  of  dilatation  of  the  stom- 
ach on  the  other,  cannot  be  made  with  any  positiveness. 

Of  course,  with  our  present  means  of  diagnosis  the  confounding  of 
dilated  stomachs  with  ascites,  ovarian  cysts,  pregnancy,  hydatid  cysts  (of 
each  of  these  errors  there  are  recorded  instances),  is  inexcusable. 

Prognosis  and  Couiise. — The  prognosis  of  dilatation  of  the  stomach 
depends  first  of  all  upon  the  nature  of  the  primary  disease  causing  the  dila- 
tation. The  prognosis  of  cancerous  dilatation  is  as  unfavorable  as  i>ossible. 
In  dilatation  due  to  non-cancerous  stenosis  tlie  prognosis  is  in  general  more 
favorable.  Life  may  l)e  prolonged  sometimes  for  many  years,  and  the 
patient's  condition  greatly  benefited  by  proj)er  treatment.  A  permanent 
cure  of  stenotic  dilatation  is  not  impossible,  but  it  is  rarely  to  be  exjiected. 
Even  if  temporarily  relieved,  the  symptoms  of  dilatation  are  likely  sooner 
or  later  to  return  and  to  lead  to  a  fatal  termination.  The  progress  of  the 
disease  depends  upon  the  degree  and  the  stationary  or  advancing  character 
of  the  stenosis.  In  the  article  on  Gastric  Uixjer  mention  has  been  made 
of  the  cure  of  a  few  cases  of  desperate  gastric  dilatation  due  to  cicatricial 
pyloric  stenosis  by  means  of  resection  of  tlie  diseased  i)ylorus. 

In  general,  the  prognosis  is  more  favorable  in  dilatation  without  steno- 
sis. If  the  degree  of  dilatation  be  only  moderate,  a  i^rmanent  cure  may 
often  be  effected  by  proper  treatment.  If,  however,  the  dilatation  be  con- 
siderable, while  the  symptoms  may  be  relieved  or  even  made  to  disapjxjar 
for  a  time,  relapses  are  i)rone  to  occur,  and  a  permanent  cure  is  rarely 
obtained.  Undoubtedly,  KussmauPs  publication  in  1869,  in  giving  to  us 
a  most  valuable  method  of  treatment,  at  the  same  time  raised  extravagant 
expectations  of  the  frequency  with  which  dilatation  of  the  stomach  can 
be  cured.  Too  often  tlie  ti'eatment  with  the  stomach-tube  proves  only 
palliative  and  not  curative. 

The  course  of  dilatation  of  the  stomach  is  chronic.  The  mode  of  death 
is  usually  by  inanition,  very  rarely  from  rupture  of  the  stomach. 

Treatment. — Reference  to  the  causation  of  dilatation  of  the  stomach 
will  show  that  there  is  considerable  scoi)e  for  the  prophylactic  treatment 
of  dilatation  not  referable  to  stenosis  or  incurable  organic  disease.  Thus, 
the  correction  of  the  habits  of  eating  or  drinking  inordinate  quantities,  or 
of  imperfectly  masticating  the  food  in  consequence  of  haste  or  l)ad  teeth 
or  vicious  custom,  may  avert  the  development  of  gastric  dilatation.  Of 
especial  importance  is  the  timely  treatment  of  cases  of  dyspepsia  or  of 
clironic  catarrhal  gastritis  which  ai'e  accompanied  with  fermentation  or 
delayed  digestion— conditions  in  which  the  stomach-tube  is  of  great 
service. 

Of  the  means  at  our  disposal  for  meeting  the  causal  and  the  symptom- 
atic indications  of  dilatation  of  the  stomach,  the  most  important  by  far 
is  the  use  of  tlie  stomach-tube  for  the  purpose  of  emptying  and  of  washing 
out  the  stomach.  The  introduction  of  this  procedure  by  Kussmaul  in  1807 
inai'ked  a  new  era  in  the  treatment  of  gastric  disorders. 
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By  washing  out  the  stomach  we  accomplish  three  important  things : 
first,  we  remove  the  weight  which  helps  to  distend  the  organ  ;  secondly, 
we  remove  mucus  and  stagnating  and  fermenting  material  which  irritates 
and  often  inflames  the  stomach  and  impedes  digestion ;  and,  thirdly,  we 
cleanse  the  inner  surface  of  the  stomach  and  obtain  the  beneficial  influ- 
ence of  the  direct  application  of  water,  to  which  various  medicinal  sub- 
stances can  be  added.  It  is  probable  that  in  removing  the  fermenting 
contents  of  the  stomach  we  also  remove  a  possible  source  of  self-infection 
of  the  system  (see  page  596). 

By  accomplishing  these  things  we  may  possibly  also  enable  the  stomach 
to  regain  its  lost  elasticity  and  muscular  contractility.  But  unless  the 
normal  elastic  and  contractile  powers  of  the  stomach  are  restored,  the 
treatment  with  the  stomach-tube,  indispensable  as  it  is  for  the  relief  of 
symptoms,  is  only  palliative  and  not  curative.  Whether  or  not  this 
restoration  of  the  stomach  to  its  normal  functional  activity  is  to  be 
expected  depends  chiefly  upon  the  cause  and  the  degree  of  the  dilata- 
tion. Unfortunately,  as  has  already  been  stated  under  Prognosis,  the 
permanent  cure  of  dilatation  of  the  stomach  due  to  organic  stenosis, 
although  possible,  is  not  to  be  exi>ected,  and  the  number  of  cases  in 
which  largely  dilated  stomachs  can  be  restored  to  their  normal  volume 
or  made  to  perform  permanently  their  normal  functions  is  small.  There 
remains,  however,  a  considerable  number  of  curable  cases — to  be  sure,  not 
always  easily  diagnosticated — in  which  the  muscular  coat  of  the  stomach 
has  not  been  seriously  damaged  and  in  which  the  dilatation  is  generally 
only  moderate.  Furthermore,  excellent  results  are  obtained  by  the  use  of 
the  stomach-tube  in  the  cases  which  have  been  designated  insufficiency  of 
the  stomach,  and  which  are  closely  allied  to  dilatation — ^in  fact,  often  rep- 
resent its  early  stage.  As  has  already  been  mentioned,  the  most  important 
criteria  of  this  so-cjdled  insufficiency  are  the  fermentation  of  the  contents 
of  the  stomach  and  the  presence  therein  of  undigested  food  afler  the  period 
required  for  normal  digestion  (six  to  seven  hours  for  an  ordinary  meal). 

There  are  two  principal  methods  of  washing  out  the  stomach— one  by 
tlie  stomach-pump,  the  other  by  the  siphon  process.  The  stomach-])ump 
is  the  older  method,  and  still  has  its  advocates.  The  pump  used  by  Kuss- 
maul  is  the  Wyman  pump,  described  by  Bowditch  in  the  American  Jour- 
ruil  of  Medicid  Sciences,  vol.  xxiii.  p.  320,  1852.  This  (which  is  also 
called  the  Weiss  pump),  as  well  as  other  forms  of  stomach-pump,  con- 
sists in  principle  simply  of  an  aspirating  syringe  having  at  its  anterior 
extremity  two  openings  communicating  with  the  barrel  of  the  syringe. 
These  openings  can  be  alternately  opened  and  closed  by  means  of  an 
arrangement  of  valves.  Through  one  opening,  which  is  made  to  com- 
municate with  an  incompressible  tube  inserte<l  into  the  stomach  (the 
other  opening  being  now  closed),  the  gastric  contents  are  drawn  into  the 
barrel  of  the  syringe.  This  opening  is  now  closed,  and  through  the  other 
opening  the  contents  of  the  syringe  are  discharged  through  a  tube  exter- 
nally. In  a  similar  way  fluid  can  be  drawn  into  the  syringe  and  pum])ed 
intc  the  stomach. 

In  the  siphon  process  the  outer  end  of  the  tube  inserted  into  the  stom- 
ach is  connected  with  a  piece  of  elastic  tubing  al>out  three  and  a  half  feet 
long,  in  the  free  end  of  which  is  inserted  the  extremity  of  a  medium-sized 
glass  funnel.     A  single  clastic  tube  about  six  feet  long  may  also  be  usecL 
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'WTien  tlie  funnel  is  elevated,  water  which  has  been  poured  iuto  it  will 
run  iuto  tlie  Btomacii.  If  now,  before  the  wafer  liaa  nil  run  out,  the  fun- 
nel be  depressed  below  the  level  of  the  stomach,  the  fluid  contents  of  the 
stomach  will  flow  out  through  the  tul>e  necording  to  tlie  principle  of  the 
aiphon.     Figs.  20  and  21  will  make  clear  the  mode  of  operation  of  this 

Fio.  20.'  Fig,  21.' 


process.  (The  tube  shown  in  these  figures  is  the  Faucher  tube,  com- 
monly used  in  France,  and  consisting,  with  the  funnel,  of  one  piece.  A 
longer  tube  tlian  that  shown  in  the  figure  should  be  used.) 

Another  convenient  but  somewhat  more  complicated  method  of  employ- 
ing the  siphon  process  is  according  to  Rosenthal's  principle,  and  is  repre- 
sented in  Fig.  22.  To  the  outer  end  of  tlie  stomach-tube  is  attached  a 
Y-shaped  glass  tube,  one  arm  of  which  is  connected  with  an  elastic  tube 
running  to  an  irrigator,  while  the  other  arm  is  connected  with  the  dis- 
charging tube.  Through  the  irrigating  tube  water  runs  into  the  stomach, 
the  dischai^ing  tal)e  being  compressed.  If  the  discharging  tul)e  be  opened 
while  the  fluid  is  flowing  from  the  irrigator,  and  if  tlien,  after  the  estab- 
lishment of  a  column  of  water  in  the  dischai^ing  tube,  the  irrigating  tube 
be  compressed  or  the  stopcock  of  the  irrigator  be  closed,  a  siphon  com- 
nninicating  with  the  stomach  is  formed  and  empties  this  oi^an  of  its 
fluid  contents. 

In  the  siphon  process  the  tube  inserted  into  the  stomach  may  be  an 
incompressible  hard-rubber  tube  like  that  employed  with  the  stomach- 
pump,  but  by  far  the  simplest,  most  convenient,  and  safest  form  of  stom- 
ach-tube is  the  soft,  flexible,  red  rubber  tube,  resembling  the  Jacques 
catheter,  but  of  course  larger  and  longer.*    This  soft  tube  can  inflict  no 

'  From  Souligoai,  Bt  ia  DUalativn  de  FFttomae,  Paris,  1883. 

'  Such  &  tube  (marked  19  A)  is  made  by  Tienian  A  Co_.  of  New  York,  and  is  to  be  had 
of  most  mrgioil  instrument-makerB.  I  For  a  fuller  description  of  the  tul)e  and  the  mode 
of  its  eiDplovment  see  article  by  W.  B,  Plait,  "The  Meclianical  Treatment  of  Diseasea 
of  Ibe  Slomich,"  Maryland  Mtdiral  Jom-nal.  March  8,  1884.) 

Oaer't  tube  is  2  metera  lonf;,  and  is  made  of  minenilizeil  rubber.  There  are  two  sizes. 
The  smaller  baa  a  lumen  of  S  mm.    The  ihickneaa  of  the  wall  ia  2J  mni.     In  the  larger 
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Fio.  22.* 


injury,  and  in  most  cases  it  is  readily  introduced.  Generally,  the  patient 
himself  can  best  manipulate  the  introduction  of  the  tube.  After  the  tube 
is  introduced  into  the  phar}'nx,  the  patient,  who  should  be  in  a  sitting 
posture,  makes  repeated  acts  of  swallowing,  by  means  of  which,  acooni- 
pauied  by  directing  and  gently  pushing  the  tube  with  the  fingers,  the 
tube  passes  along  the  oesophagus  into  the  stomach.  Often  at  first  the 
nervousness  and  inexperience  of  the  patient  occasion  some  trouble,  but 
after  a  little  practice  he  generally  succeeds  in  introducing  the  tube  with- 
out discomfort  or  difficulty.  Be- 
foi*e  its  introduction  the  tube 
should  bo  anointed  with  a  little 
vaseline  or  some  similar  sub- 
stance. In  an  adult  the  tube  is 
introduced  for  a  length  of  at  least 
20  to  25  inches,  and  in  cases  of 
dilatation  of  thestomacli  of  course 
for  a  greater  distance.  Whatever 
form  of  stomach-tube  be  used,  it 
is  imjiortant  that  the  tube  should 
be  at  least  30  inches  long,  and 
should  be  provided  with  one,  and 
preferably  with  two,  lai'ge  eyes  at 
its  distal  extremity. 

Although  the  stomach-pump 
has  the  advantage  of  more  com- 
pletely evacuating  the  stomach 
and  of  removing  coarser  solid 
particles  than  is  jx)ssible  with  the 
siphon,  nevertheless  its  disadvan- 
tages— namely,  the  i>ossibility  of 
inflicting  injury  to  the  mucous 
membrane  of  the  stomach,*  the  expense  and  greater  complexity  of  the 
instrument,  and  the  circumstance  that  it  should  be  used  only  by  the 
physician — in  contrast  with  the  advantages  of  the  siphon — namely,  its 
cheapness,  simplicity,  safety,  and  possible  employment  by  the  patient  or 
his  attendants — have  led  to  the  general  adoption  of  the  latter  process. 
Only  the  soft^rubbcr  stomach-tube  sliould  be  left  to  the  employment  of 
the  patient. 

Sometimes  the  flow  through  the  siphon  is  interrupted  by  occlusion  of 
the  eye  of  the  stomach-tube  oy  a  solid  mass  or  by  some  cause  not  always 
clear.  As  already  mentioned,  it  is  desirable  that  there  should  be  two 
openings  at  the  gastric  extremity  of  the  tube.     When  the  flow  is  inter- 

tube  the  lumen  is  10  mm.,  and  the  thickness  of  the  wall  3  mm.  He  generally  uses  the 
smaller  tube. 

Faucher's  tube  is  1}  meters  long.  The  external  diameter  of  the  tube  is  10  to  12  mm. 
The  walls  are  of  such  thickness  that  the  tube  can  be  bent  without  efTocin^  its  lumen.  At 
one  extremity  is  a  lateral  eye  with  two  orifices.  To  the  other  extremity  is  adapted  a  fun- 
nel with  a  capacity  of  about  600  grammes. 

*  From  Leube,  in  Zifrwaen's  Handh,  d,  mec,  Paih,  u.  Therap.^  Bd.  vii. 

'  A  number  of  cases  have  been  recordea  in  which  pieces  of  the  mucous  membrane  of 
the  stomach  have  been  detached  by  the  stomach-pump.  Although  as  yet  no  serious 
effects  have  followed  this  accident,  the  possibility  of  its  occurrence  can  certainly  not  be 
regarded  with  equanimity. 
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rupted  the  position  of  the  tube  in  the  stomach  may  be  changed,  or  the 
patient  may  be  directed  to  cough  or  to  exert  the  pressure  of  tlie  abdom- 
inal muscles,  or  more  water  may  be  allowed  to  run  into  the  stomach  in 
order  to  displace  an  occluding  mass  in  the  tube.  It  is,  however,  well  for 
such  cases  to  have,  if  possible,  a  stomach-pump  and  an  incompressible 
tube  in  reserve.  Moreover,  as  is  apparent  from  the  foregoing  statement 
of  the  advantages  of  the  stomach-pump,  there  are  cases  in  which  this 
instrument  is  much  more  useful  than  the  siphon,  so  that  one  cannot 
decide  unconditionally  in  favor  of  one  instrument  over  tlie  other. 

The  stomach-tube  should  be  secured  so  that  there  can  be  no  possibility 
of  its  being  swallowed  entirely.  A  string  may  be  attached  to  the  distal 
end  of  the  tube.  Leube*  has  reported  an  instance  in  which  the  whole 
tube  disappeared  into  the  stomach,  and  Jackson'  has  also  narrated  a  case 
in  which  an  insane  patient  swallowed  the  stomach-tube.  In  both  cases 
the  tube  was  subsequently  rejected  by  vomiting. 

For  washing  out  the  stomach  after  the  greater  part  of  the  contents 
have  been  withdrawn,  about  a  pint  of  tepid  fluid  is  allowed  to  slow^ly 
run  into  the  stomach,  and  is  then  siphoned  out.  This  process  is  to  be 
repeated  several  times.  In  general,  tepid  water  suffices  for  washing  out 
the  stomach,  but  it  is  often  better  to  use,  at  least  a  part  of  the  time,  a  1  to 
2  per  cent,  solution  of  bicarbonate  of  sodium,  which  facilitates  the  removal 
of  mucus.  The  artificial  and  the  natural  Vichy  and  Carlsbad  waters  are 
also  excellent  for  this  purpose.  Various  additions  are  also  made  to  the 
water  with  the  view  of  counteracting  fermentative  changes  in  the  stom- 
ach. For  this  purpose  perhaps  the  best  agents  are  salicylate  of  sodium  (1 
per  cent,  solution)  or  resorcin  (2  per  cent,  solution).  Other  substances 
which  have  also  been  recommended  are  carbolic  acid,  permanganate  of 
potassium,  hyposulphite  of  sodium,  creasote,  benzine.  Simple  water,  how- 
ever, accomplishes  about  all  that  is  possible,  and  many  are  satisfied  to  use 
it  without  any  medication. 

As  regards  the  frequency  with  which  the  stomach  is  to  be  washed  out, 
one  is  to  be  guided  by  the  symptoms  and  the  effect  obtained  by  the  use 
of  the  stomach-tube.  As  a  general  rule,  it  suffices  to  wash  out  the 
stomach  once  a  day,  and  often  the  process  need  be  repeated  only  every 
second  or  third  day. 

Opinions  are  divided  as  to  the  best  time  of  day  to  select  for  washing 
out  the  stomach.  Kussmaul  recommends  the  morning  before  breakfast, 
and  the  majority  have  followed  his  advice;  othere  prefer  the  evening. 
There  is  much,  however,  in  favor  of  washing  out  the  stomach  about  half 
an  hour  before  the  principal  meal  of  the  day.  The  best  opportunity  has 
l)een  offered  for  the  digestion  and  absorption  of  the  food  taken  at  the 
previous  main  meal,  and  the  stomach  is  placed  in  the  best  possible  con- 
dition for  the  reception  of  more  food. 

The  habitual  washing  out  of  the  stomach  is  not  without  its  drawbacks. 
We  often  remove,  as  has  been  pointed  out  especially  by  Leube,  not  only 
noxious  substances  from  the  stomach,  but  also  the  completed  products  of 
digestion.  To  withdraw  from  the  nourishment  of  the  body  this  chyme 
which  the  stomach  has  laboriously  manufactured  cannot  be  a  matter  of 
indifference.     Still,  with  the  weakened  absorptive  powers  of  the  stomach, 

^  Deuiaekeit  Arch,  /.  klin,  Med.,  Bd.  33,  p.  6. 

'  ExtnuiUjnym  the  Records  of  the  Boston  Society  for  Medical  Improvementf  vol.  vi.  p.  261. 
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and  ltd  inability  to  properly  propel  its  contents  into  the  intestine,  it  is  a 
question  how  much  of  this  chyme  would  eventually  be  utilized  for 
nutrition.  Another  point  is  worthy  of  attention.  The  relief  which  the 
patient  experiences  when  his  overloaded  stomach  is  freed  of  its  burden, 
and  the  knowledge  that  this  method  of  relief  is  always  at  hand,  may 
make  him  careless  in  the  observance  of  the  dietetic  rules  which  are  of 
great  importance  in  the  treatment  of  this  disease.  It  is  well,  therefore, 
not  to  wash  out  the  stomach  oftener  than  is  necessary,  nor  to  continue  tlie 
habitual  use  of  the  stomach-tube  longer  than  is  required. 

There  are  contraindications  to  the  use  of  the  stomach-tube.  In  very 
rare  instances  the  attempt  to  introduce  the  tube  causes  tlie  patient  so  much 
distress,  produces  such  violent  spasm  of  the  pharyngeal  and  adjacent 
muscles,  or  induces  so  much  retching  and  vomiting,  or  is  attended  with 
such  prostration  or  even  syncope,  that  this  metli(d  of  treatment  has  to 
be  abandoned.  Great  weakness,  recent  gastric  hemorrhage,  ulcer  of  the 
stomach  in  most  cases  (see  page  523),  often  cancer  of  the  cardia  or  of  the 
oesophagus,  and  aneurism  of  the  aorta,  are  contraindications  to  the  use  of 
the  stomach-tube. 

If  we  group  together  the  results  obtained  by  the  use  of  the  stomach- 
tube  in  gastric  dilatation,  we  shall  find  cases  in  which  no  benefit  results; 
cases  which  are  benefited,  but  are  obliged  to  continue  the  use  of  the 
stomach-tube  throughout  life;  cases  in  wliich  recovery  is  slow  and 
gradual;  cases  with  more  or  less  sjKjedy  relief  or  apparent  cure,  but 
followed  by  relapses;  and  cases  of  pi'onipt  relief  and  permanent 
cure. 

The  regulation  of  the  diet  is  never  to  be  neglected  in  cases  of  dilatation 
of  the  stomach.  Here  the  guiding  principles  are  that  little  fluid  should 
be  taken,  and  that  the  food  should  be  small  in  bulk,  nutritious,  easily 
digestible,  and  not  readily  undergoing  fermentation.  The  patient  should 
drink  as  little  water  as  possible,  and  should  therefore  avoid  whatever 
occasions  thirst.  It  is  hardly  practicable  to  carry  out  the  plan  of  giving 
water  mostly  by  the  rectum,  as  has  been  proposed.  In  most  cases  milk 
is  useful,  but  an  exclusively  milk  diet  is  not  generally  well  borne  on 
account  of  tlie  quantity  of  fluid  required.  I>eube's  becf-solution  is  often 
serviceable.  Soft-boiled  eggs  and  tender  meats  are  to  be  allowed,  par- 
ticularly the  white  meat  of  fowl  and  rare  beefsteak,  especially  that  pre- 
pared from  scraped  and  finely-chopped  beef,  as  recomra*^.nded  in  the 
treatment  of  gastric  ulcer  (page  62 1).  Fatty,  saccharine,  and  amyla- 
ceous articles  of  food — hence  most  vegetables  and  fruits — are  to  be 
avoided  on  account  of  tfieir  tendency  to  undergo  fermentation  in  the 
stomach.  Alcohol  in  any  form  is  usually  detrimental.  If  gastric  symp- 
toms, particularly  vomiting,  be  very  urgent,  or  if  focxi  introduced  into  the 
stomach  affords  little  or  no  nourishment,  as  in  some  cases  of  tight  pyloric 
stricture,  then  rectal  alimentation  is  to  be  resorted  to. 

An  important  indication  is  to  restore  the  tone  and  contractile  power  of 
the  muscular  coat  of  the  stomach.  For  this  purpose  electricity,  in  the 
form  both  of  the  constant  and  of  the  faradic  current,  has  been  bene- 
ficially employed.  The  best  results  are  reported  from  the  use  of  the 
faradic  current.  Both  poles  may  be  applied  over  the  region  of  the 
stomach.  The  application  of  electricity  to  the  inside  of  the  stomach 
by  means  of  electrodes  attached  to  stomach-tubes  or  bougies  is  a  more 
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difficult  procedure,  but  has  its  advocates.  Uniformly  good  results  art 
not  obtained  by  the  use  of  electricity  in  gastric  dilatation,  but  there  can 
be  no  doubt  that  in  some  cases  decided  benefit  follows  this  method  of 
treatment 

Nux  vomica,  particularly  its  alkaloid  strychnia,  has  been  much  em- 
ployed with  the  view  of  stimulating  the  muscular  power  of  the  stomach. 
Strychnia  is  given  either  internally  or  hypodermically.  Hypodermic 
injections  of  ergotin  have  also  been  used  for  the  same  purpose.  It  has 
been  hoped  to  increase  the  contraction  of  the  stomach  by  cold  applications 
to  the  abdomen,  as  by  ice-bags  applied  immediately  after  washing  out  the 
stomach.  The  benefit  derived  from  these  various  attempts  to  increase  the 
tonicity  of  the  gastric  muscle  is  not  very  apparent 

A  belt  or  bandage  around  the  abdomen  in  order  to  support  the  stomach 
sometimes  makes  the  patient  feel  more  comfortable;  in  other  cases  it 
aggravates  the  symptoms. 

In  many  cases  digestion  is  promoted  by  giving  dilute  hydrochloric 
acid  with  or  without  pepsin.  About  ten  drops  of  dilute  hydrochloric 
acid  may  be  given  half  an  hour  to  an  hour  after  each  meal. 

When  the  stomach  is  systematically  washed  out,  the  individual  symp- 
toms of  dilatation  of  the  stomach  will  rarely  require  special  treatment 
The  sensation  of  fulness  and  weight  in  the  stomach,  the  eructations,  the 
vomiting,  and  the  constipation  are  generally  relieved,  at  least  temporarily, 
by  washing  out  the  stomach.  The  appetite  is  improved,  and  an  increase 
in  weight  is  usually  soon  noticeable. 

If  heartburn  and  eructations  of  gas  continue  troublesome,  an  antacid, 
such  as  bicarbonate  of  sodium  or  prepared  chalk,  will  be  found  useful. 

Leube,  in  order  to  relieve  constipation  and  to  increase  the  peristalsis  of 
the  stomach,  administers  Carlsbad  water  (see  page  622).  Not  more  than 
five  or  six  ounces  of  the  water  need  be  given,  and  this  should  be  taken 
slowly  in  divided  doses.  A  laxative  pill  containing  rhubarb  may  be  given 
occasionally. 

If  anaemia  be  the  cause  or  a  prominent  accompaniment  of  dilatation  of 
the  stomach,  iron  may  be  administered  in  a  form  as  little  disturbing  the 
digestion  as  possible,  as  the  effervescing  citrate  or  the  lactate,  or  arsenic 
in  the  form  of  Fowler's  solution  may  be  tried.  In  general,  however,  all 
drugs  which  impair  the  appetite  or  digestion  are  to  be  withheld.  The 
digestion  and  the  general  condition  of  the  patient  are  often  benefited  by 
massage. 

Resection  of  the  pylorus  in  cases  of  cancerous  and  of  cicatricial  stenosis 
of  this  orifice  has  been  performed  in  several  instances.  The  subject,  as 
regards  its  medical  in  distinction  from  its  surgical  bearings,  has  already 
been  discussed  in  connection  with  cancer  of  the  stomach  (see  page  577). 
Here  it  may  be  addetl  that  the  propriety  of  resection  is  less  open  for 
dispute  in  cases  of  non-cancerous  pyloric  stenosis  than  it  is  in  cancer  of 
the  pylonis. 

Remarkable  results  have  been  reported  by  Loreta  in  cases  of  cicatricial 
stenosis  of  the  pylorus.  After  performing  gastrotomy  he  inserts  his  fin- 
gers through  the  constricted  pyloric  orifice  and  forcibly  dilates  the  stric- 
ture.^   To  judge  from  experience  in  divulsing  strictures  in  other  parts  of 

'  Loreta  has  performed  this  operation  successfully  no  less  than  nine  times  {The  Lancet, 
April  26,  1SS4). 
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the  bodj,  it  does  not  seem  probable  that  a  permanent  cure  can  be  often 
effected  by  diis  bold  and  dangerous  procedure. 


Acute  Dilatation  of  the  Stomach. 

Under  the  name  acute  dilatation  of  the  stomach^  have  been  described 
cases  in  which  it  has  been  supposed  that  a  more  or  less  suddenly  devel- 
oped paralysis  of  the  muscular  coat  of  the  stomach  exists.  But  the  pro- 
priety of  the  term  acute  dilatation,  and  the  very  existence  of  an  acute 
paralysis  of  the  stomach,  are,  to  say  the  lea^t,  questionable. 

As  causes  of  this  so-called  acute  dilatatiou  of  the  stomach  have  been' 
assigned  injuries,  particularly  those  affecting  the  abdomen,  surgical  opera- 
tions involving  the  peritoneum,  acute  inflammations  of  the  mucous  and 
of  the  peritoneal  coats  of  the  stomach,  acute  fevers,  especially  during 
convalescence,  and  overloading  the  stomach  with  food  or  with  liquids. 

The  symptoms  which  have  been  chiefly  emphasized  are  severe  abdom- 
inal pain,  tympanitic  distension  of  the  stomach,  and  absence  or  cessation 
of  vomiting  if  this  has  previously  existed.  It  will  be  noted  that  inability 
to  vomit  under  these  circumstances  implies  not  only  paralysis  of  the 
stomach,  but  also  that  of  the  abdominal  muscles. 

The  prognosis  depends  on  the  character  of  the  primary  disease  causing 
the  alleged  paralysis. 

If  there  be  acute  distension  of  the  stomach  with  inability  of  the  organ 
to  expel  its  contents  either  externally  or  into  the  intestine,  the  stomach- 
tube  may  be  employed  to  evacuate  the  gas  and  other  material  present 

In  a  case  described  by  Hilton  Fagge*  as  acute  dilatation  of  the  stomach 
the  symptoms  of  dilatation  appeared  suddenly  and  ran  an  acute  course, 
but  the  autopsy  showed  that  the  dilatation  was  doubtless  of  much  longer 
development  than  the  symptoms  indicated.  In  a  case  reported  by  Nau- 
werk'  of  extreme  dilatation  in  consequence  of  hyjxjrtrophic  stenosis  of 
the  pylorus,  after  ten  months  of  insignificant  dyspeptic  symptoms  there 
suddenly  appeared,  after  excess  in  eating,  symptoms  of  dilatation  of  great 
severity,  which  continued  until  a  fatal  termination  at  the  end  of  tfiree 
months.  Thus  it  appears  that  chronic  dilatation  of  the  stomach  may 
cause  little  disturbance  for  a  considerable  time  and  then  run  a  rapid 
course. 

'  The  literature  pertaining  to  the  subject  of  acute  dilatation  of  the  stomach  is  to  be 
found  in  Poensgen,  DU  Motorischen  Verriehtungeti  des  MensefUichen  Magena,  Strasburg, 
1882,  p.  96. 

*  '<0n  Acute  Dilatation  of  the  Stomach/'  Ow^a  Hoap.  Bep.,  zriu.  p.  4.  1873. 

•  Deutachea  Arch,  f.  kL  Med,,  Bd.  xxi.  p.  573. 
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By  W.  H.  welch,  M.  D. 


CIRRHOSIS  OF  THE  STOMACH. 

Definition. — Cirrhosis  of  the  stomach  is  characterized  by  thickeniDg 
of  the  walls  of  the  greater  part  or  of  the  whole  of  the  stomach  in  conse- 
quence of  a  new  growth  of  fibrous  tissue,  combined  usually  with  hyper- 
trophy of  the  muscular  layers  of  the  stomach.  The  cavity  of  the  stomach 
is  usually  contracted,  but  sometimes  it  is  of  normal  size  or  even  dilated. 

Synonyms. — Fibroid  induration  of  the  stomach ;  Hypertrophy  of  the 
walls  of  the  stomach;  Chronic  interstitial  gastritis;  Sclerosis  of  the 
stomach;  Plastic  linitis. 

History. — The  writings  of  the  seventeenth  and  eighteenth  centuries 
contain  many  records  of  extremely  contracted  stomachs  with  uniformly 
and  greatly  thickened  walls  (Butzen,  Loseke,  Storck,  Portal,  Lieutaud, 
Pohl,  etc.).  In  the  works  of  Lieutaud  and  of  Voigtel  may  l)e  found 
references  to  many  such  cases.^  Doubtless,  some  of  these  cases  were 
examples  of  cirrhosis  of  the  stomach,  but  in  the  absence  of  microscopical 
examination  it  is  not  possible  to  separate  these  from  cancer. 

Andral*  was  the  first  to  describe  fully  and  systematically  hypertrophy 
of  the  walk  of  the  stomach.  He  attributed  the  lesion  to  chronic  inflam- 
mation. He  erroneously  supposed  that  scirrhus  of  the  stomach  was  only 
hypertrophy  of  the  gastric  walls.  Cruveilhier^  distinguished  between 
scirrhous  induration  and  hypertrophy,  which  he  considered  to  be  a  final 
result  of  the  irritation  accompanying  chronic  diseases  of  the  stomach. 
Rokitansky^s^  description  of  fibroid  induration  of  the  stomach,  although 
brief,  is  accurate.     He  says  that  the  process  usually  involves  the  whole 

*  Lieutaud,  Hittoria  anai.-^med,y  t.  i.  p.  8,  Venet.,  1779;  Voigtel,  Handb.  d.  Path,  Anai,^ 
Bd.  ii.  p.  450,  Halle,  1804.  Here  it  may  be  mentioned  that  Diemerbroeck's  case,  which 
is  so  often  quoted  to  prove  that  polyphagia  instead  of  causing  gastric  dilatation  may  pro- 
duce hypertrophy  of  the  muscular  coat  of  the  stomach,  with  contraction,  was  probably  an 
instance  of  cirrhosis  of  the  stomach. 

*  Precis  cP  Anal,  paik.,  Paris,  1829.  •  AnaUmie  patkologique^  Paris,  1830-42. 

*  Lehrh,  d.  Path,  AnaL,  Wien,  1865-61. 
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stomach,  and  that  it  originates  in  an  inflammation  of  the  submucous  con- 
nective tissue.  This  inflammation  may  occur  either  independently  or  in 
combination  with  gastritis  mucosa.  Rokitansky  emphasizes  the  error  of 
confounding  the  disease  with  scirrhous  cancer.  Bruch^  made  an  elaborate 
study  of  hypertrophy  of  the  walls  of  the  stomach,  which  he  considered 
to  be  the  final  stage  of  various  chronic  diseases  of  the  stomach.  Fibrous 
or  scirrhous  cancer  he  considered  to  be  nothing  but  this  hypertrophy. 

The  best  descriptions  of  cirrhosis  of  the  stomach  have  been  furnished 
by  English  writers,  by  most  of  whom  it  is  properly  regarded  as  an  inde- 
pendent disease.  Brinton*  first  employed  the  names  cirrhosis  of  the 
stomach  and  plastic  linitis.  Excellent  descriptions  of  the  disease  have 
been  given  by  Hodgkin,  Budd,  Brinton,  Habershon,  H.  Jones,  Wilks, 
Quain,  and  Smith. 

While  in  former  times  cirrhosis  of  the  stomach  was  confounded  with 
cancer,  in  recent  times  it  has  not  been  separated  by  many  from  chronic 
catarrhal  gastritis.  In  German  systematic  works  the  disease  receives, 
as  a  rule,  only  passing  mention  in  connection  with  chronic  catarrhal 
gastritis. 

Etioixxjy. — ^Cirrhosis  of  the  stomach  is  rare,  but  it  is  not  so  excep- 
tional as  to  be  without  any  clinical  importance.  I  have  met  with  three 
cases  at  post-mortem  examination. 

The  disease  is  more  frequent  in  men  than  in  women.  A  considerable 
number  of  cases  have  occurred  between  thirty  and  forty  years  of  age, 
but  the  greatest  frequency  is  after  forty.  At  an  earlier  age  than  twenty 
the  disease  is  very  rare. 

The  causation  of  cirrhosis  of  the  stomach  is  obscure.  Nearly  all  writ- 
ers upon  the  subject  have  emphasized  the  abuse  of  alcohol  as  an  important 
cause  in  this  as  in  other  diseases  of  the  stomach.  Intemperance  cannot, 
however,  be  the  only  cause ;  and  here,  as  elsewhere,  it  is  not  easy  to  say 
what  importance  is  to  be  attached  to  it  as  an  etiological  factor.  In  only 
one  of  the  three  cases  which  I  examined  post-mortem  could  it  be  deter- 
mined that  the  patient  was  an  immoderate  drinker,  and  in  one  case  intem- 
perance could  be  positively  excluded.  Other  cases  have  been  recorded  in 
which  the  abuse  of  spirits  could  be  positively  excluded.  In  one  of  my 
cases  syphilis  existed,  as  was  established  by  the  presence  of  gummata  in 
the  liver.  In  some  cases  the  disease  has  been  attributed  to  cicatriza[tion 
of  a  gastric  ulcer.  In  a  case  reported  by  Snellen  the  disease  followed  an 
injury  to  the  epigastric  region.* 

Cirrhosis  of  the  stomach,  as  well  as  cancer,  ulcer,  and  most  other 
chronic  structural  diseases  of  this  organ,  is  usually  associated  with 
chronic  catarrhal  gastritis.  There  is,  however,  no  proof  of  the  preva- 
lent idea  that  chronic  catarrhal  gastritis  is  the  cause  of  the  enormous 
new  growth  of  fibrous  tissue  which  characterizes  typical  cases  of  this 
disease. 

Symptomatology  and  Diagnosis.— ^The  symptoms  of  cirrhosis  of 
the  stomach  are  not  sufficiently  characteristic  to  warrant  a  positive  diag- 
nosis. Sometimes  the  disease  pursues  a  latent  course.  Like  cancer  of 
the  stomach,  it  may  put  on  various  disguises.  Thus,  in  a  case  of  cir- 
rhosis of  the  stomach  reported  by  Nothnagel*  the  symptoms  were  typi- 

»  Zeitachr.  /.  rat  Med,,  Bd.  vii..  1849.  •  DUeatea  of  the  Stomach, 

*  Oanstalfa  Jahretbericht,  1856,  ill.  302.        *  Deulechea  Arch,  /.  kL  Med^  Bd.  24^  p.  353. 
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cally  those  of  progressive  pernicioas  aneemia.  Association  with  ascites 
or  with  chronic  peritonitis  may  lead  to  a  false  diagnosis.  Thus,  in  one 
of  the  cases  which  I  examined  after  death,  and  in  which  there  was 
chronic  peritonitis  with  abundant  fluid  exudation,  the  disease  during 
life  was  diagnosticated  as  cirrhosis  of  the  liver.  Most  frequently,  how- 
ever, cirrhosis  of  the  stomach  is  mistaken  for  gastric  cancer,  from  which, 
in  fact,  it  can  rarely  be  positively  diagnosticated. 

The  symptoms  are  usually  those  of  chronic  dyspepsia,  which  sooner  or 
later  assumes  a  severity  which  leads  to  the  diagnosis  of  some  grave  struc- 
tural disease  of  the  stomach,  usually  of  cancer. 

Indigestion,  loss  of  appetite,  oppression  in  the  epigastrium,  vomiting, 
are  the  common  but  in  no  way  characteristic  symptoms  of  cirrhosis  of 
the  stomach.  There  may  be  severe  gastralgia,  but  in  general  the  disease 
is  less  painful  than  either  ulcer  or  cancer  of  the  stomach.  The  inability 
to  take  more  than  a  small  quantity  of  food  or  of  drink  at  a  time,  with  the 
sense  of  fulness  which  even  this  small  quantity  occasions,  has  been  con- 
sidered somewhat  characteristic  of  cirrhosis  of  the  stomach,  but  this 
symptom  is  too  inconstant,  and  occurs  in  too  many  other  affections  of 
the  stomach,  to  be  of  much  service  in  diagnosis.  The  symptoms  of 
dyspepsia  are  often  of  much  longer  duration  than  in  cancer,  existing 
sometimes  for  many  years  (up  to  fifteen  years),  but  on  the  other  hand 
there  have  been  cases  in  which  the  clinical  history  of  gastric  cirrhosis 
was  as  rapid  in  its  progress  as  cancer.  Moreover,  cancer  may  be  pre- 
ceded by  (lyspeptic  symptoms  of  long  dumtion,  but  long  duration  is  the 
exception  with  cancer  and  the  rule  with  cirrhosis  of  the  stomach. 

As  the  disease  progresses  the  patient  loses  flesh  and  strength,  and  usu- 
ally dies  in  a  condition  of  marasmus.  Blood  is  rarely  present  in  the 
vomit,  but  in  a  few  cases  the  vomiting  of  coffee-ground  material  has 
been  noted. 

By  physical  examination  sometimes  a  tumor  in  the  region  of  the  stom- 
ach can  be  felt.  Under  favorable  circumstances  it  can  sometimes  be 
determined  that  this  tumor  is  smooth,  elastic,  tympanitic  on  percussion, 
and  presents  more  or  less  distinctly  the  contours  of  the  stomach.  By 
administering  effervescing  powder  it  may  be  possible  to  obtain  further 
evidence  that  the  tumor  corresponds  in  its  form  to  the  stomach.  The 
diagnosis  of  contraction  of  the  cavity  of  the  stomach  is  not  easy.  Some 
information  may  be  afforded  by  noting  the  length  to  which  the  inflexible 
stomach-tube  can  be  passed.  The  quantity  of  water  which  can  be 
poured  into  the  stomach  until  it  begins  to  run  out  of  the  stomach-tube 
may  also  bring  some  confirmatory  evidence  as  to  the  existence  of  contrac- 
tion of  the  stomach. 

Even  should  the  physical  signs  suffice  to  determine  that  the  tumor 
is  the  thickened  and  contracted  stomach,  still  cancer  cannot  be  excluded, 
for  this  also  may  grow  diffusely  in  the  gastric  walls  and  may  cause  con- 
traction of  the  cavity  of  the  stomach.  With  our  present  means  of 
diagnosis,  therefore,  the  most  which  can  be  said  is,  that  a  special  com- 
bination of  favorable  circumstances  may  render  probable  the  diagnosis 
of  cirrhosis  of  the  stomach,  but  a  positive  diagnosis  is  impossible. 

Morbid  Anatomy. — In  most  cases  of  cirrhosis  of  the  stomach  the 
stomach  is  contracted.  The  cavity  of  the  stomach  has  been  found  not 
larger  than  would  suffice  to  contain  a  hen's  egg,  but  such  extreme  con- 
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traction  is  veiy  rare.  When  the  stomach  in  this  disease  is  found  dilated, 
either  the  thickening  involves  only  or  chiefly  the  Mralls  of  the  pyloric 
portion^  or  the  morbid  process  probably  b^an  there  and  vi^a  followed  by 
dilatation. 

In  typical  cases  the  walls  of  the  entire  stomach  are  thickened,  bat  fre- 
quently the  thickening  is  most  marked  in  the  pyloric  r^on.  The  walls 
may  measure  an  inch  and  even  more  in  thickness.  The  thickened  walls 
are  dense  and  firm^  so  that  often  upon  incision  the  stomach. does  not 
collapse. 

Upon  transverse  section  the  different  coats  of  the  stomach  can  be  dis- 
tinguished. The  mucous  membrane  is  least  affected,  being  sometimes 
thickened,  sometimes  normal  or  atrophied.  The  muscularis  muoosse  is 
hypertrophied,  and  is  evident  to  the  naked  eye  as  a  grayisli  band.  The 
submucous  coat  is  of  all  the  layers  the  most  thickened,  being  sometimes 
ten  to  fifbeen  times  thicker  than  normal.  It  appears  as  a  dense  white 
mass  of  fibrous  tissue.  The  main  mascular  coat  is  also,  as  a  rule,  greatly 
hypertrophied;  the  grayish,  translucent  muscular  tissue  is  pervaded  with 
streaks  of  white  fibrous  tissue  prolonged  from  the  submucous  and  sub- 
serous coats.  This  last  coat  resembles  in  appearance  the  submucous  coat, 
which,  however,  it  does  not  equal  in  thickness,  although  it  is,  proportion- 
ately to  its  normal  thickness,  much  hypertrophied.  The  free  peritoneal 
surface  usually  appears  opaque  and  dense. 

To  the  naked  eye  it  is  apparent  tliat  the  new  growth  of  fibrous  tissue 
is  most  extensive  in  the  submucous  coat,  which  it  is  probably  correct  to 
r^ard  as  the  starting-point  of  the  disease.  The  hypertrophy  of  the 
muscular  layers  is  also  in  most  cases  an  important  element  in  the  increased 
thickness  of  the  gastric  walls. 

Microscopical  examination '  shows  sometimes  a  nearly  normal  mucous 
membrane.  The  tubules,  however,  are  usually  more  or  less  atrophied. 
In  the  case  reported  by  Nothnagel  tubules  could  te  found  only  in  the 
pyloric  region  of  the  stomach.  The  essential  lesion  is  the  new  growth 
of  fibrillated  connective  tissue  pervading  all  of  the  coats  of  the  stomach. 
In  an  interesting  case  reported  by  Marcy  and  GriflSth,*  which  was  believed 
to  be  caused  by  an  extensive  cicatrized  ulcer,  a  new  formation  of  smooth 
muscular  tissue  was  found  not  onlv  in  the  main  muscular  tunic  and  the 
muscularis  mucosae,  but  also  throughout  the  submucosa.  This  peculiarity 
was  probably  referable  to  the  cicatrization  of  the  ulcer. 

Not  infrequently  adhesions  exist  between  the  stomach  and  surrounding 
organs.  Exceptionally,  a  diffuse  groiith  of  fibrous  tissue  may  invade  the 
greater  part  of  the  peritoneum,  particularly  the  visceral  layer,  and  cause 
a  thickening  similar  to  that  existing  in  the  stomach.  In  such  cases  ascites 
is  usually  a  marked  symptom. 

Prcxjnosis. — ^The  prognosis  of  cirrhosis  of  the  stomach  Ls  grave.  The 
disease  runs  a  chronic  course,  and  usually  terminates  in  death  by  asthenia. 
There  is  no  reason  to  believe  that  the  stomach  can  ever  be  restored  to  its 

^  Microscopical  examination  is  always  necessary  for  a  poeitiye  diagnosis  of  drrhopis  of 
the  stomach.  In  a  case  which  I  examined  post-mortem  of  double  ovarian  cancer,  with 
mahiple  secondary  deposits  in  the  peritoneum  and  with  chronic  peritonitis^  the  stomach 
presented  the  typical  gross  appearances  of  cirrhosis,  but  here  and  there  were  to  be  found 
nests  of  cancer-oells  in  the  prevailing  new  growth  of  ^brous  ttasue  in  the  walls  of  the 
stomach. 

»  Am,  Joum.  nf  iht  MtdL  &i.,  July,  1884,  p.  182. 
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normal  coDdition.  Still,  cases  have  been  reported  in  which  it  has  been 
supposed  that  cirrhosis  of  the  stomach  has  terminated  in  ve^jowQry}  The 
diagnosis,  however,  in  sucli  cases  must  remain  doubtful. 

Tbeatment. — ^The  treatment  is  symptomatic,  and  is  to  be  guided  by 
the  general  principles  developed  in  previous  articles  concerning  the  regula- 
tion of  the  diet  and  the  administration  of  remedies. 


HYPERTROPHIC  STENOSIS  OF  THE  PYLORUS. 

The  various  causes  of  stenosis  of  the  pylorus  have  already  been  men- 
tioned under  Dilatation  of  the  Stomach,  and  the  most  important  of 
these  causes  have  received  full  consideration  in  connection  with  Ulcer 
and  with  Cancer  op  the  Stomach. 

Only  one  of  the  varieties  of  pyloric  stenosis  can  claim  consideration  as 
an  independent  disease.  This  variety  is  the  so-called  hypertrophic  ste- 
nosis of  the  pylorus  (Lebeil)  or  fibroid  degeneration  of  the  pylorus  (Hab- 
ershon^.  Under  the  name  of  hypertrophic  stenosis  have  l)een  described 
cases  in  which  the  stenosis  was  due  to  hypertrophy  of  only  one  of  the 
coats  of  the  stomach,  usually  either  the  submucous  or  the  muscular  coat, 
sometimes  only  the  mucous  coat.  In  most  cases,  however,  all  of  the 
coats  of  the  stomach  are  involved,  and  the  lesion  is  similar  to  that  of 
cirrhosis  of  the  stomach,  but  it  is  confined  to  the  pylorus  or  to  the  pyloric 
region.  In  such  cases  there  is  new  growth  of  fibrous  tissue,  most  marked 
in  the  submucous  coat,  and  hypertrophy  of  the  muscular  coat.  The 
appearance  of  the  pylorus  in  some  instances  of  hypertrophic  stenosis  has 
been  not  inappropriately  compared  to  that  of  the  cervix  uteri. 

In  the  majority  of  cases  the  change  here  described  is  the  result  of 
cicatrization  of  a  gastric  ulcer,  and  some  believe  that  all  cases  of  so-called 
hypertrophic  stenosis  or  fibroid  degeneration  of  the  pylorus  are  referable 
to  ulcer,  although  it  may  be  veiy  difficult  to  discover  the  cicatrix  of  the 
ulcer.  It  is  certainly  not  always  possible  to  detect  either  ulcer  or  cica- 
trix, so  that  it  seems  proj>er  to  regard  the  hypertrophic  stenosis  in  such 
cases  as  constituting  an  independent  affection. 

The  symptoms  are  those  of  dilatation  of  the  stomach,  sometimes  pre- 
ceded by  evidences  of  chronic  catarrhal  gastritis.  The  thickened  pylorus 
can  sometimes  be  felt  during  life  as  a  small,  cylindrical,  usually  movable 
tumor^  either  stationary  in  progress  or  of  very  slow  growth. 

In  most  cases  the  diagnosis  of  organic  stenosis  of  the  pylorus  can  l^ 
made.  Cancer  may  sometimes  be  excluded  by  the  long  duration  of  the 
symptoms  and  the  stationary  character  of  the  tumor  if  a  tumor  can  be 
felt.  The  exclusion  of  ulcer  is  more  difficult  and  hardly  possible,  for 
nicer  may  have  existed  without  producing  characteristic  symptoms. 

The  prognosis  and  treatment  nave  been  considered  under  Dilatation 
OP  the  Stomach. 

'  Lesser,  CirrhosM  Ventrieulif  Inaug.  Diss.,  Berlin,  1876 ;  Smith,  "  Cirrhosis  of  the 
Btomach,"  Edinb,  Med.  Jovm,,  1872,  p.  521. 

'  Hsbershon,  On  DUeates  of  the  Abdomen,  London,  1862 ;  Lebert,  Die  Krankh.  d.  Magena, 
Tubingen,  1878;  Nauwerk,  DeutKhet  Areh,f.  ktin.  Med.,  Bd.  21, 1878. 
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ATROPHY  OF  THE  STOMACH. 

Atrophy  of  die  stomach  may  be  the  result  of  stenosis  of  the  cardia  or 
of  the  oesophagus.  The  stomach  may  participate  with  other  organs  in 
the  general  atrophy  attending  inanition  and  marasmus.  The  walls  of  a 
dilated  stomach  may  be  very  thin. 

Especial  importance  has  been  attached  in  recent  years  to  degeneration 
and  atrophy  of  the  gastric  tubules.  The  glands  of  the  stomach  may 
undergo  degeneration  and  atrophy  in  various  diseases  of  the  stomach, 
such  as  chronic  catarrhal  gastritis,  phlegmonous  gastritis,  cirrhosis  of  the 
stomach,  and  cancer  of  the  stomach.  Parenchymatous  and  fatty  d^en- 
eration  of  the  glandular  cells  of  the  stomach  occurs  in  acute  infectious 
diseases,  as  typhoid  fever  and  yellow  fever,  also  as  a  result  of  poisoning 
with  phosphorus,  arsenic,  and  the  mineral  acids. 

It  is  claimed  by  Fenwick  that  atrophy  of  the  stomach  may  occur  not 
only  as  a  secondary  change,  but  also  as  a  primary  disease  attended  by 
grave  symptoms.  Fenwick  has  described  a  number  of  cases  in  which 
the  gastric  tubules  were  atrophied  without  thickening  of  the  walls  of  the 
stomach  and  without  diminution  in  the  size  of  the  cavity  of  the  stomach 
— cases,  therefore,  which  cannot  be  classified  with  cirrhosis  of  the  stomach.' 
He  attributes  in  many  cases  the  atrophy  of  the  tubules  to  an  increase  in 
the  connective  tissue  of  the  mucous  membrane,  and  draws  a  comparison 
between  atrophy  of  the  stomach  and  the  atrophic  form  of  chronic  Bright's 
disease. 

In  1860,  Flint  ^called  attention  to  the  relation  between  ansemia  and 
atrophy  of  the  gastric  glands.  He  expressed  the  opinion  that  some  cases 
of  obscure  and  profound  ansen^ia  are  dependent  upon  degeneration  and 
atrophy  of  the  glands  of  the  stomach.  Since  Flint's  publication  cases  have 
been  reported  by  Fenwick,  Quincke,  Brabazon,  and  Nothnagel,  in  which 
lesions  supposed  to  be  due  to  pernicious  anaemia  have  been  found  after 
death  associated  with  atrophy  of  the  gastric  tubules.'  NothnageFs  case, 
which  has  already  been  mentioned,  was  one  of  cirrhosis  of  the  stomach. 

The  symptoms  which  have  been  referred  to  primary  atrophy  of  the 
stomach  are  severe  anosmia  and  disturbances  of  digestion,  such  as  anorexia, 
eructations,  and  vomiting.  The  digestive  disturbances  are  often  not  greater 
than  are  frequently  observed  in  cases  of  severe  ansemia. 

In  ray  opmion,  the  existence  of  atrophy  of  the  stomach  as  a  primary 
and  independent  disease  has  not  been  established.  In  many  cases  which 
have  been  described  as  primary  atrophy  the  histological  investigation  of 
the  stomach  has  been  very  defective.  Degeneration  and  atrophy  of  the 
gastric  tubules  secondary  to  various  diseases  of  the  stomach  and  to  certain 
general  diseases  is  an  important  lesion  when  it  is  extensive,  and  must 
seriously  impair  the  digestion,  and  consequently  the  nutrition,  of  the 
patient. 

>  The  Lancet,  1877,  July  7  et  nq. 

'  A.  Flint,  American  Medical  TtmcB,  1860.  Further  contributions  of  Flint  to  this 
subject  are  to  be  found  in  the  New  York  Medical  Journal^  March,  1871,  and  in  his 
Treatise  on  the  Principle*  and  Practice  of  Medicine,  p.  477,  Philada.,  1881. 

•  Fenwick,  foe.  cit.;  Quincke,  Voikmann*a  Samml.  klin.  Vortrdge,  No.  100  (case  b) ;  Bra- 
bazon, British  Med.  Joum.,  1878,  July  27  (without  microscopical  examination!);  Noth- 
niigel^  Deutsches  Arch./.  kL  Med.,  Bd.  24,  p.  353. 
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ANOMALIES  IN  THE  FORM  AND  IN  THE  POSITION  OF  THE 

STOMACH. 

These  anomalies,  so  far  as  they  have  not  received  consideration  in  pre- 
vious articles,  are  of  more  anatomical  than  clinical  interest^  and  therefore 
here  require  only  brief  mention. 

The  stomach  may  have  an  hour-^lass  shape  in  consequence  of  a  con- 
striction separating  the  cardiac  from  the  pyloric  half  of  the  organ.  This  con- 
striction is  sometimes  congenital,^  sometimes  caused  by  cicatrization  of  a 
gastrio  ulcer,  and  sometimes  caused  by  spasmodic  contraction  of  the  mus- 
cle, which  may  persist  afler  death,  but  disappears  when  the  stomach  is 
artificially  distended.  Hour-glass  shape  of  the  stomach  has  been  diag- 
nosed during  life  by  administering  an  effervescing  powder  according  to 
Frerichs*  method.  , 

Foreign  substances  of  hard  consistence  which  have  been  swallowed 
sometimes  cause  diverticula  of  the  stomach. 

Sometimes  the  fundus  of  the  stomach  is  but  little  developed,  so  that 
the  organ  is  long  and  narrow  like  a  piece  of  intestine. 

The  stomach  may  be  variously  distorted  by  external  pressure,  as  from 
tumoi*s  and  by  adhesions. 

The  loop-shaped  stomach  and  vertical  position  of  the  stomach  have 
Ijeeu  already  considered  in  connection  with  Dilatation  of  the  Stom- 
ach (page  602). 

In  transposition  of  the  viscera  the  stomach  is  also  transposed.  In  such 
a  case  difficulties  may  arise  in  the  diagnosis  of  pyloric  cancer,  as'  in  a  case 
described  by  L^roux. 

The  stomach  may  be  found  in  hernial  sacs.  Mention  has  already  been 
made  of  the  presence  of  dilated  stomachs  in  scrotal  hernia.  More  fre- 
quently the  stomach  is  found  in  umbilical  hernias.  In  diaphragmatic 
hernia  the  stomach  is  found  more  frequently  in  the  thorax  than  is  any 
other  abdominal  viscus.  In  266  diaphragmatic  hernias  collected  by 
Lascher*  the  stomach  was  found  either  wholly  or  partly  in  the  thorax  in 
161  cases.  The  clinical  consideration  of  diaphragmatic  hernia,  however, 
does  not  belong  here. 

Furthermore,  the  stomach  may  be  displaced  by  tumors,  enlargement 
of  neighboring  organs,  tight>-lacing,  adhesions,  and  the  weight  of  hernias. 
These  displacements,  however,  are  generally  inconsiderable  and  of  little 
importance. 

In  a  case  described  by  Mazotti'  the  stomach,  of  which  the  pyloric 
portion  was  fixed  by  adhesions,  was  twisted  around  its  long  axis.  Death 
was  caused  by  uncontrollable  vomiting. 

*  A  careful  study  of  the  congenital  form  of  honr-glass  contraction  of  the  stomach  has 
been  macle  by  W.  R.  Williams  ("Ten  Cases  of  Congenital  Contraction  of  the  Stomach/' 
Joum.  €f  AwU,and  PAyirio/o^y,  1882-83,  p.  460). 

*Deutaehe8  Arch,f.  kl,  Med.,  Bd.  27. 

•  Virehow  und  Eirsch's  Jahreabericht,  1874,  ii.  p.  249. 
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RUPTURE  OF  THE  STOMACH. 

Sufficient  attention  has  already  been  given  to  perforation  of  the  stom- 
ach in  consequence  of  diseases  of  its  walls^  such  as  ulcer^  cancer^  abscesses, 
and  toxic  gastritis. 

A  healthy  stomach  may  be  ruptured  by  violent  injury  to  the  abdomen 
even  when  no  external  wound  is  produced.  An  example  of  rupture  of 
the  stomach  from  this  cause  is  that  sometimes  produced  when  a  person 
has  been  run  over  by  a  heavy  vehicle. 

It  has  been  claimed  that  a  stomach  with  healthy  walls  may  burst  in 
consequence  of  over-distension  of  the  organ  with  solids  or  with  gas.  The 
older  literature  is  especially  rich  in  reports  of  so-called  spontaneous  rup- 
ture of  the  stomach.  Most  of  these  cases  were  examples  of  perforation 
of  gastric  ulcer.  In  a  case  of  apparently  spontaneous  rupture  of  a 
stomach  which  had  become  abnornlally  distended  with  gas,  Chiari*  found 
that  the  rupture  was  through  the  cicatrix  of  a  simple  ulcer  in  the  lesser 
curvature.  It.  is  hardly  conceivable  that  rupture  of  tlie  healthy  stomach 
from  over-distension  can  occur  so  long  as  the  orifices  of  the  organ  are 
unobstructed. 

Lautschncr  *  reports  a  case  of  spontaneous  rupture  of  the  stomach  in  a 
woman  seventy  years  old  with  an  enormous  umbilical  hernia  which  con- 
tained the  pyloric  portion  of  the  stomach.  After  drinking  eight  glasses 
of  water  and  two  cups  of  tea  and  eating  meat,  she  was  seized  with  vomit- 
ing, during  which  the  stomach  burst  with  a  report  which  was  audible  to 
the  patient  and  to  those  around  her.  She  passed  into  a  state  of  collapse 
and  died  in  thirteen  hours.  A  rent  several  centimeters  long  was  found  in 
the  posterior  wall  of  the  stomach.  liautschner  thinks  that  the  pylorus 
was  bent  in  the  hernial  sac  so  as  to  be  obstructed.  In  the  walls  of  the  stom- 
ach he  found  no  evidence  of  pre-existing  disease. 

There  is  no  satisfactory  proof  of  the  possibility  of  the  occurrence  of 
rupture  of  a  stomach  with  healthy  walls  except  as  a  result  of  external 
violence. 

The  symptoms  and  treatment  of  rupture  of  the  stomach  are  those  of 
perforation  of  the  stomach,  and  have  already  been  described.  The 
prognosis  is  fatal. 


GASTROMALACIA. 

That  the  subject  of  gastromalacia  should  still  occupy  so  much  space  in 
medical  works  the  purpose  of  which  is  mainly  clinical  proves  that  many 
physicians  still  cling  to  the  belief  that  this  process  may  occur  during  life. 
It  is,  nevertheless,  certain  that  the  condition  which,  according  to  the 
ordinary  and  traditional  use  of  the  term,  is  designated  gastromalacia,  is 
always  a  post-mortem  process  and  is  without  the  slightest  clinical  signif- 
icance. So  long  as  the  circulation  of  the  blood  in  the  walls  of  the  stomach 
is  undisturbed,  self-digestion  of  this  organ  cannot  occur.     No  one  doubts 

*  Wiener  med.  Blatter,  1881,  No.  3. 

*  Virchow  und  Hiraek's  JahretberidU,  1881,  ii. 
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that  paiis  of  the  gastric  walls  in  which  the  circulation  has  been  arrested^ 
and  which  are  exposed  to  the  gastric  juice,  undergo  self-digestion,  as  has 
already  been  set  forth  in  the  article  on  Gastric  Ulcer.  To  describe  cases 
of  this  nature  under  the  name  of  gastromalacia,  however,  is  misleading, 
and  can  cause  only  confusion,  for  the  longKsontinued  discussion  as  to 
whether  gastromalacia  is  a  vital  or  a  cadaveric  process  applied  certainly 
to  a  different  conception  of  the  term.  In  some  of  the  cases  which  have 
been  published,  even  in  recent  years,  in  support  of  the  vitalistic  theory 
of  gastromalacia,  and  in  which  it  has  been  proven  that  perforation  of  the 
stomach  occurred  during  life,  the  solution  of  continuity  took  place  through 
parts  of  the  gastric  walls  in  which  the  circulation  had  already  been 
obstructed,  particularly  by  extensive  hemorrhagic  infiltration.  Some  of 
these  cases  are  probably  also  examples  of  perforation  of  gastric  ulcer  or 
of  rupture  of  cicatrices  from  over-distension  of  the  stomach,  in  which 
post-mortem  digestion  of  the  edges  of  the  ulcer  or  of  the  cicatrix  obscured 
the  real  nature  of  the  process.  The  subject  of  gastromalacia  should  he 
relegated  wholly  to  works  on  physiology  and  on  pathological  anatomy. 


INTESTINAL  INDIGESTION 


Bt  W.  W.  JOHNSTON,  K  D. 


Nature. — ^The  term  indigestion  in  its  most  oommon  meaning  refers  to 
gastric  indigestion  only.  This  limitation  has  arisen  from  the  fact  that 
gastric  digestion  has  been  more  thoroughly  understood  than  intestinal 
digestion,  and  because  the  symptoms,  flatulence,  acidity,  eructations  of 
gas,  pyrosis,  and  vomiting  of  unaltered  food,  are  readily  referred  to  the 
stomach  as  their  source.  Intestinal  digestion  has  not  been  well  known 
until  within  a  recent  date,  and  its  phenomena  in  disease  have  been  mis- 
taken for  other  pathological  conditions. 

From  the  important  and  complex  function  of  the  intestinal  juices,  and 
tlie  very  great  share  they  take  in  the  solution  of  food,  there  must  be  many 
phases  of  departure  from  the  normal  state.  The  processes  of  intestinal 
digestion  are  more  intricate  than  those  of  gastric  digestion,  of  a  higher 
grade,  and  the  chemical  reactions  are  more  numerous,  depending  upon 
the  participation  of  the  bile,  the  pancreatic  juice,  and  the  succus  enter- 
icus;  while  intestinal  absorption  is  a  more  complex  act  than  that  of 
gastric  absorption. 

A  brief  review  of  the  physiology  of  intestinal  digestion  will  be  of  aid 
in  making  clear  its  pathology. 

The  object  of  all  digestion  is  to  make  such  a  solution  of  the  iugesta 
that  they  may  pass  through  animal  membrane  and  so  enter  the  system. 
Mechanical  disintegration  and  simple  solution  do  something  toward  this, 
but  for  substances  insoluble  in  water  a  more  thorough  change  is  brought 
about  by  ferments  which  convert  insoluble  into  soluble  compounds. 

The  process  of  digestion  begins  in  the  mouth.  Mastication  breaks  up 
the  masses  of  food ;  the  saliva  softens  them,  dissolves  soluble  substances, 
as  salt  and  sugar,  and  thus  the  pleasures  of  the  palate  are  enhanced.  The 
ferment  ptyalin  acts  upon  starch  (boiled  starch  being  more  rapidly  altered 
than  unboiled),  and  changes  it  to  dextrin  and  grape-sujjar,  both  of  which 
are  diffusible  through  animal  membrane,  entering  lymph-spaces  and 
blood-vessels.  The  greater  part  of  the  saliva  secreted  is  swallowed  with 
the. food  or  in  the  inter\'als  of  eating.  The  amount  formed  in  twenty- 
four  hours  varies  from  1600  gm.  (Bidder  and  Schmidt)  to  700  gni. 
(Tuczek).  It  must  therefore  serve  some  ulterior  purpose  in  the  stomach. 
Ewald*  says  that  saliva  converts  starch  into  sugar  in  acid  as  well  as  in 
alkaline  and  neutral  solutions.    But  Langley^  asserts  that  the  ferment  of 

*  Ledure^  on  Digestionj  New  York,  1881,  p.  37. 

'  "  On  the  Destraction  of  Ferments  in  tne  Alimentaiy  Canal,"  Journal  of  PhyMoQiff 
London,  Jan.,  1882,  p.  246. 
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saliva  ife  destroyed  by  the  hydrochloric  acid  of  the  gastric  juice.  The 
longer  food  is  subjected  to  mastication  and  insalivation,  the  more  thorough 
is  the  mouth  digestion  and  the  better  prepared  is  the  mass  for  the  action 
of  the  gastric  and  intestinal  juices.  It  is  asserted  that  fatty  matters  are 
emulsified  to  a  certain  extent  by  the  alkaline  ferments  of  the  saliva. 

When  the  food  enters  the  stomach  the  nitrogenous  (albuminoid)  ele- 
ments ai*e  attacked  by  the  gastric  juice,  tlie  bundles  of  muscular  fibre 
are  broken  up,  the  fibrillse  are  reduced  to  a  granular  mass,  but  not  com- 

{)letely  dissolved  (Frerichs),  the  fat-globules  are  freed  from  their  enve- 
opes  of  connective  ti&sue,  milk  is  coagulated,  and  the  casein  is  dissolved. 

"  The  tangible,  practical  object  of  this  change  is  to  form  out  of  a  little- 
diffusible  body  (albumen)  one  easily  diffusible  (peptone),  which  is  capable 
of  absorption  through  animal  membrane  in  a  higher  degree  than  ordinary 
albumen''  (Ewald).  Peptone  is  formed  out  of  ordinary  albumen,  as 
grape-sugar  is  formed  out  of  starch,  by  taking  up  water;  it  is  therefore 
the  hydrate  of  albumen. 

The  more  tardy  the  digestion  in  the  stomach  the  more  highly  charged 
with  acid  is  the  gastric  juice.  According  to  Wright,  the  degree  of  alka- 
linity of  the  saliva  is  in  proportion  to  the  acidity  of  the  stomach  fluids, 
and  Bence  Jones  has  observed  that  during  the  excretion  of  acid  in  the 
stomach  the  total  alkalinity  of  all  alkaline  digestive  fluids  is  increased. 
The  lesson  is  thus  learned  that  a  too  careful  preparation  of  food,  so  as 
to  shorten  and  lessen  gastric  labor,  diminishes  the  activity  of  the  gastric 
juice  as  well  as  that  of  all  other  digestive  fluids. 

Intestinal  digestion  begins  when  the  softened  mass  passes  through  the 
pylorus.  This  mass  (chyme)  is  composed  of  (1)  the  products  of  gastric 
digestion  which  have  not  been  absorbed — peptone,  dextrose,  levulose, 

Eeptonized  gelatin,  with  mucus  and  gastric  juice ;  (2)  all  matters  which 
ave  escaped  digestion — the  starch  of  vegetable  substances,  dissolved 
gelatin  and  albumen  which  have  not  been  peptonized,  and  some  unal- 
tered muscle-structure ;  and  (3)  fat,  fatty  acids,  and  cellulose  upon  which 
neither  saliva  nor  gastric  juice  has  had  any  influence  (Ewald). 

This  complex  semi-fluid  mass  with  an  acid  reaction  enters  the  duo- 
denum and  comes  in  contact  with  fluids  and  ferments  destined  to  work 
remarkable  changes  in  its  composition.  The  first  of  these  fluids  is  the 
bile,  which  is  alkaline  and  composed  of  the  glycocholate  and  taurocholate 
of  sodium,  cholesterin,  soaps,  etc.,  phosphates  and  carbonates  of  lime  and 
sodium,  chlorides  of  potassium  and  sodium,  bile-pigment,  etc.  The  out- 
flow of  bile  is  excited  by  the  contact  of  the  chyme  with  the  orifice  of  the 
bile-duct.  When  the  alkaline  bile  is  mingled  with  the  acid  mass  in  the 
duodenum,  it  neutralizes  its  acidity,  precipitates  the  peptones,  and  there- 
fore stops  all  further  action  of  the  gastric  juice.  Fats  containing  free 
fatty  acids  are  emulsified,  soaps  being  formed  by  a  combination  of  the 
alkalies  of  the  bile  with  the  fetty  acids.  Lastly,  bile  hinders  fermenta- 
tion in  the  intestine  and  acts  as  a  purgative  by  exciting  peristalsis. 
Absorption  is  probably  also  favored  by  bile,  as  it  has  been  found  that 
emulsified  fats  pass  more  readily  through  an  animal  membrane  which 
has  been  wet  with  bile.* 

^  Ewald  thinks  this  result  is  doubtful :  in  animals  killed  during  digestion  he  has  found 
an  acid  reaction  in  the  contents  of  the  intestine  beyond  the  opening  of  the  bile-duct,  with 
Qo  precipitation  of  the  albumen  (op.  ciLf  p.  82). 
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As  far  as  we  now  know,  the  function  of  the  bile  is  to  neutralize  the 
acidity  of  the  duodenal  contents,  and  thus  pave  the  way  for  the  action  of 
a  digesting  fluid  of  much  greater  potency  and  of  much  higher  function.^ 

This  fluid,  the  pancreatic  juice,  is  composed  of  inorganic  salts,  albumi- 
noids, and  certain  specific  ferments,  and  has  an  alkaline  reaction.  It  has 
a  threefold  operation  upon  the  softened  mass  with  which  it  now  comes  in 
contact:  1.  The  starch  of  vegetable  matter,  which  has  been  only  slightly 
acted  on  up  to  this  time,  is  now  rapidly  converted  into  grape-sugar  by  a 
peculiar  diastatic  ferment  more  active  than  any  other  known  ferment  2. 
Albuminous  matters  (proteids)  which  have  escaped  digestion  in  the  stom- 
ach are  changed  into  a  soluble  and  absorbable  pancreas — ^peptone.  Tryp- 
sin is  the  active  ferment  in  this  case  (Kuhne),  and  it  is  only  in  alkaline 
or  neutral  solutions  that  the  albuminoids  are  readily  dissolved.  The  neces- 
sity of  neutralization  by  the  alkaline  bile  is  thus  demonstrated.  3.  A 
ferment  distinct  from  the  others  splits  the  fats  into  fatty  acids  and  glycerin, 
and  emulsifies  them  so  that  they  can  be  taken  up  by  the  lacteaLs  lowei* 
down. 

Experiments  made  by  mixing  albuminates  with  pancreatic  gland- 
extract,  under  favorable  conditions,  show  after  a  certain  time  the  presence 
of  leucin,  tyrosin,  hypoxanthin,  and  asparaginic  acid.  In  a  feebly  alka- 
line or  neutral  solution  a  faint  putrefactive  odor  is  soon  noticed,  >^ith  the 
development  of  bacteria;  ammonia,  sulphuretted  hydrogen,  hydrogen, 
and  carbonic  acid— evidences  of  the  putrefaction  of  albumen — are  also 
detected. 

It  is  difficult  to  tell  when  normal  digestion  in  the  intesdnes  ends  and 
putrefaction  begins.  The  conclusion  is,  that  the  normal  action  of  pan- 
creatic juice  (trypsin)  gives  origin  to  bodies  met  with  in  the  ordinary 
putrefaction  of  albumen.*  This  thin  border-line  between  normal  intes- 
tinal digestion  and  the  decomposition  of  the  intestinal  contents  has  an 
important  bearing  on  the  facts  of  intestinal  indigestion. 

The  intestinal  juice  performs  a  minor  but  independent  part  in  diges- 
tion. It  converts  albuminous  matter  into  jieptone,  and  hydrated  stmt^ 
into  sugar.  Its  function  is  therefore  suj^pleraentary  to  that  of  the  gastric 
and  pancreatic  secretions.^ 

When  food  enters  the  mouth  the  process  of  digestion  begins,  and  all 
the  activities  of  the  glands  concerned  in  digestion  are  probably  at  once 
set  in  motion.  Mastication  excites,  by  reflex  action,  pancreatic  secretion ; 
the  acid  chyme  touches  the  orifice  of  the  common  bile-duct  and  stimulates 
the  outflow  of  bile ;  the  neutralized  chyme  next  invites  pancreatic  diges- 
tion. For  the  integrity  of  intestinal  digestion  it  is  required  that  mastica- 
tion and  stomach  digestion  should  be  normally  performed. 

The  intestinal  movements  which  are  so  necessary  to  digestion  by  mak- 
ing successive  changes  in  the  position  of  the  intestinal  contents  are  cou- 

^  In  order  still  further  to  demonfitrate  the  necessity  of  bile-action  as  a  preparation  for 
pancreatic  digestion,  it  ma^  he  mentioned  that  in  artificial  experiments,  with  a  heat  eqnal 
to  that  of  the  body,  if  antiseptics  analogous  to  gastric  juice  and  bile  are  not  use:!,  there 
is  a  too  rapid  change  from  alkalinity  to  acidity,  and  consequently  all  of  the  starch  is  not 
c-onyerted  into  sugar  before  it  deveIo{)s  lactic  acid  with  putrefactiye  dimrganization.  A 
deficiency  of  bile,  therefore,  is  a  cause  of  intestinal  indigestiou  (Bartlett,  op.  eit.^  pp.  12, 13). 

^  Ewald,  op.  c}7.,  p.  92. 

'  Ewald,  00.  cit,,  p.  103 ;  jilso,  "  The  Functions  of  the  Intestinal  Juioe,"  Charles  L. 
Dana,  Med,  Nem,  Philada.,  July  16,  1S82,  p.  69. 
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trolled  by  nervous  arrangements,  but  may  occur  independently  of  the 
central  nervous  system.  The  ganglia  of  Auerbach  and  of  Meissner  in 
the  intestinal  wall  are  sufficient  for  the  development  of  peristaltic  waves. 
The  irritation  of  the  mucous  membrane  by  food,  hypersemia,  and  the 
pouring  out  of  digestive  juices,  and  intestinal  movements,  are  parts  of  one 
process.  Paralysis  by  section  of  the  splanchnic  leads  to  hypersemia  of 
the  intestinal  vessels  and  increased  peristalsis;  stimulation  of  the  splanch- 
nic causes  anaemia  of  the  intestinal  wall  and  arrest  of  movement.  Local 
cold  by  producing  ansemia  brings  about  the  same  result. 

The  products  of  digestion  as  they  pass  toward  the  jejunum  consist  of 
diffusible  peptones,  sugar,  emulsified  fats  and  oils,  and  substances  which 
have  escaped  digestion,  as  fragments  of  muscular  fibre,  starch-corpuscles, 
connective  tissue,  hairs,  or  other  foreign  matters.  The  bowel  contains 
also  carbonic  acid,  hydrogen,  nitrogen,  sulphuretted  hydrogen,  and  marsh 
gas.  The  mass,  alkaline  or  neutral  in  the  duodenum  and  jejunum, 
becomes  acid  in  the  ileum  from  the  putrefaction  of  albumen  and  fermen* 
tation.  The  peptones  and  sugar  pass  by  osmosis  into  the  blood-vessels  of 
the  portal  system  and  thence  to  the  liver.  In  the  liver  the  sugar  is  con- 
verted into  glycogen  (carbohydrate),  and  stored  in  the  liver-cells  until 
needed  for  the  maintenance  of  animal  heat  and  for  the  nutrition  of  the 
tissues.  The  peptones  are  used  in  part  to  supply  the  nitrogenous  waste 
of  tissue,  but  much  of  the  albuminoid  matter  is  broken  up  in  the  liver 
into  glycogen  and  urea,  the  latter  of  which  is  excreted  by  the  kidneys  as 
waste  matter. 

The  minute  granules  of  oil  in  emulsion  are  taken  up  by  the  epithelial 
cells  covering  the  villi ;  thence  they  enter  the  adenoid  tissue  of  the  villi 
on  their  >svay  to  the  lymphatic  radicles,  the  lacteals.  From  here  the  pas- 
sage is  open  to  the  underlying  lymphatic  vessels  and  to  the  larger  abdom- 
inal lymph-vessels  and  the  thoracic  duct  beyond. 

Intestinal  digestion  is  not  completed  and  the  body  does  not  receive  its 
pabulum  until  the  products  of  digestion  have  reached  the  liver  and  the 
thoracic  duct. 

Etiology. — It  is  usually  said  diat  intestinal  dyspepsia  is  more  com- 
mon in  women  than  in  men,  but  the  contrary  is  the  rule.  Some  of  its 
most  common  causes — over-eating  and  the  eating  of  indigestible  food — 
are  especially  vices  of  men. 

It  is  more  frequent  between  the  ages  of  forty  and  fifty,  but  no  age  is 
exempt.  Infants  at  the  breast,  children  of  any  age,  adults,  and  old  men 
and  women  are  alike  subject  to  it.  Men  in  middle  life  begin  to  suffer 
from  the  imprudence  and  carelessness  of  youth  and  from  the  anxiety  and 
cares  of  business.  The  indulged  children  of  rich  parents  and  improperly 
bottle-fed  infants  frequently  suffer. 

Heredity  and  idiosyncrasy  have  a  certain  influence  in  determining  the 
prevalence  of  intestinal  dyspepsia.  The  distaste  for  and  inability  to  digest 
vegetables,  fruits,  and  fats  are  often  peculiarities  of  family  history.  The 
occurrence  of  cases  in  the  same  family  is  often  explained  by  improper 
food,  bad  cooking,  and  irregular  hours,  to  the  evil  influences  of  which  all 
the  members  are  similarly  subjected. 

All  conditions  of  the  organism  which  result  in  a  depraved  or  altered 
blood-supply,  as  ansemia,  primary  and  secondary  rachitis,  chronic  syph- 
ilis, and  continued  febrile  diseases,  are  causes  of  intestinal  indigestion. 
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The  connection  of  the  indigestion  of  fats  with  the  strumous  diathesis 
and  with  phthisis  is  undisputed.  J.  Hughes  Bennett  traced  the  origin  of 
phthisis  to  defective  fat-digestion ;  strumous  indigestion  and  the  indiges- 
tion of  fat  are  synonymous  terms. 

Debilitating  influences,  such  as  bad  air,  want  of  cleanliness  and  outdoor 
exercise,  impair  functional  activity  in  the  intestines  as  elsewhere.  Sexual 
excesses,  but  especially  masturbation,  have  a  special  influence  for  evil  in 
this  direction. 

The  influence  of  the  mind  upon  the  digestion  of  starch  and  fats  is  even 
greater  than  upon  gastric  digestion,  for  no  other  reason  perhaps  than  that 
the  former  is  a  more  complex  function  and  less  easily  relieved  than  the 
latter.  Prolonged  or  excessive  mental  labor  does  not  do  so  much  harm 
as  mental  worry,  over-anxiety,  and  the  strain  and  overwork  of  business. 
Professional  men — lawyers,  physicians,  and  clergymen — who  become  over- 
burdened with  responsibilities,  and  who  sympathize  too  much  with  the  dis- 
tresses of  others,  are  very  prone  to  sufier.  The  careworn  face  with  lines 
about  the  mouth  and  forehead  is  one  of  the  plainest  signs  of  duodenal 
defect.  The  proper  secretion  of  the  juices  of  the  intestine  and  normal 
peristalsis  are  impossible  where  brain  and  nerves  get  no  rest.  The  too 
rapid  mental  development  of  the  children  of  the  present  day  is  a  fruitful 
source  of  weakened  iat-and-starch  digestion  and  of  impaired  development. 
So  long  as  children  are  sent  to  tne  public  school  at  four  and  six  years  of 
age,  there  will  continue  to  grow  up  a  precocious  race  with  active  brains  in 
feeble  bodies.*  This  injurious  result  is  largely  brought  about  by  the  direct 
interference  of  premature  brain-development  with  the  complex  intestinal 
processes  of  digestion  and  absorption. 

Wealth,  with  ease  and  inactivity,  and  sedentary  occupations,  CDutribute 
to  the  same  end  by  lessening  the  need  of  food,  and  thus  debilitating  tlie 
organs  of  digestion  by  inaction.  Sedentary  pursuits,  especially  those  in 
which  the  body  is  bent  forward  and  constricted  or  compressed  at  the 
waist,  interfere  with  active  function  in  the  intestine.  This  is  the  case  in 
tailors,  shoemakers,  etc.  Tight-lacing  in  women  and  a  too  tight  trouser- 
band  in  men  are  injurious. 

Hot  climates,  especially  when  combined  with  dampness,  lead  to  disor- 
der in  the  intestine  and  liver.  This  eflect  is  most  marked  among  persons 
coming  from  colder  climates,  as  among  the  English  in  India,  who  keep 
up  the  habits  of  eating  to  which  they  have  been  accustomed  at.  home. 
The  lessened  demand  destroys  the  appetite,  and  stimulants  and  condi- 
ments are  resorted  to  to  whip  up  the  inactive  functions.  The  intestine 
is  loaded  with  a  mass  of  crude,  unaltered  matter  which  can  with  difficulty 
be  disposed  of.  Chronic  indigestion  results,  varied  with  acute  attacks  of 
diarrhoea  or  dysentery.  The  poi'tal  system  is  filled  with  an  excess  of 
albuminoid  material  which  the  liver  is  unable  to  store  away.  The  excess 
is  got  rid  of  by  conversion  into  uric  acid.  Lithsemia  and  chronic  con- 
gestion and  enlargement  of  tlie  overloaded  liver  result,  with  their  many 
attendant  evils. 

Over-eating  occasions  first  gastric  and  then  intestinal  indigestion  by  the 

^  In  eight  of  the  States  and  TerritorieB  the  minimiira  a^  for  entering  the  public  school 
is  fixed  at  four  years;  in  seventeen  States  at  five  years;  m  the  others,  except  two,  at  sis 
years.  The  two  notable  exceptions  are  Alabama  and  New  Mexico,  where  children  do 
not  enter  school  until  the  age  of  seven. 
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entrance  of  unaltered  food  into  the  duodenum.  Eating  without  hunger 
often  involves  the  taking  of  food  which  the  body  does  not  need  and  wliich 
the  stomach  cannot  digest.  Diners-out  rarely  go  through  a  season  without 
one  or  more  internal  revolts.  A  too-varied  diet,  a  dinner  of  many  dishas, 
is  faulty  in  variety  as  well  as  in  excess.  On  the  other  hand,  a  too  great 
sameness  in  diet  and  the  prolonged  use  of  one  or  two  articles  of  food 
which  are  not  easy  of  digestion,  and  which  have  a  great  deal  of  waste, 
fatigue  and  then  disorder  intestinal  digestion.  This  is  a  fault  into  which 
children  are  often  allowed  to  fall. 

Indigestible  food  and  an  excess  of  starchy  or  fatty  food  conduce  to  dis- 
order of  duodenal  digestion.  In  conditions  of  debility  and  anaemia  and 
in  the  convalescence  of  fevers  the  deficiency  of  saliva  involves  an  inabil- 
ity to  digest  starch  in  the  mouth  and  points  to  a  corresponding  want  in  the 
duodenal  secretions.  The  improper  use  of  alcoholic  liquora,  taking  thtmi 
on  an  empty  stomach  between  meals  and  in  excess,  tends  to  direct  irrita- 
tion of  the  mucous  tract.  Condiments  in  large  quantity  have  the  same 
effect 

Irregularity  in  the  hours  of  eating  and  a  faulty  distribution  of  the 
amount  of  food  disturb  the  perfect  working  of  tlie  mechanism  of  diges- 
tion. Very  light  breakfasts  and  very  late  and  large  dinnei*s  are  injurious. 
The  habit,  now  quite  general  in  cities,  of  deferring  the  breakfast  proper 
until  midday,  leaves  the  system  too  long — fifteen  to  sixteen  hours — with- 
out proper  food  and  weakens  digestive  activity.  Intestinal  indigestion 
is  very  common  among  Americans  who  have  lived  abroad  and  adopted 
European  customs. 

Another  cause  whicli  is  unfortunately  very  common  is  the  imperfect 
mastication  and  insalivation  of  food,  due  to  too  great  haste  in  eating,  to 
defects  in  the  teeth  or  gums,  or  to  a  deficiency  of  saliva.  The  saliva  no 
doubt  sometimes  possesses  a  feeble  diastatic  power,  although  abundant  hi 
amount.  Carnivorous  animals  bolt  their  food,  but  vegetable-eaters  must 
masticate.  Slow  mastication  transforms  starch  into  sugar,  and  at  the 
same  time  excites  secretive  activity  in  the  glands  of  the  digestive  tract, 
especially  in  the  pancreas.  The  more  thoroughly  this  preliminary  func- 
tion is  performed  the  better  preparation  is  there  for  the  subsequent  acts 
of  digestion.* 

The  chewing  of  tobacco,  a  wretched  habit  which  is  much  less  common 
now  than  formerly,  and  to  a  less  extent  tlie  habit  of  smoking,  are  causes 
of  deficient,  altered,  or  depraved  saliva,  and  secondarily  of  altered  pan- 
creatic secretion.  The  thin  smoker  grows  fat  when  he  abandons  the 
weed. 

The  normal  functions  of  the  intestines  are  interfered  with  and  indiges- 
tion is  set  up  by  constipation.  Every  one  has  felt  the  activity  in  diges- 
tion which  accompanies  the  regular  habit  of  defecation,  and  the  torpor 
and  oppression  wnich  de|)end  upon  an  unemptied  colon.  "  There  is  a 
concert  of  action  in  virtue  of  which  the  whole  muscular  apparatus  of  the 
digestive  tube  sympathizes  with  that  of  the  large  intestine.  This  concert 
of  action,  which  induces  pathological  states,  is  the  reason  why  in  the 

^  "The  familiar  act  of  chewing  is  seldom  a  subject  of  reflection,  jet  it  thro^ra  into 
motion  a  more  complicated  system  of  levers,  accompanied  by  a  drain  of  fluids  from  more 
cariously  adapted  apparatus,  than  the  arts  can  parallel ''  (Leared,  On  Indigefiiotif  London, 
1863,  p.  3). 
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physiological  state  a  regular  contraction  of  tlie  whole  intestinal  tube, 
including  the  stomachy  is  the  consequence  of  the  regular  contraction  of 
the  lai'ge  intestine."  ^ 

An  excess  of  acid  in  the  stomach  would  enfeeble  the  solvent  power  of  the 
intestinal  fluids  by  antagonizing  neutralizati(»n  by  the  alkaline  bile ;  the  same 
effect  follows  any  cause  which  prevents  tlie  outflow  of  die  bile,  as  the  plug- 
ging of  the  common  bile-duct  by  mucus  and  epitlielium  in  catarrh  or  by  an 
impacted  gall-stone.  The  emulsification  of  fats  is  incomplete  and  decom- 
position in  the  intestine  follows.  The  antagonism  of  the  saliva  and  the 
gasiric  juice,  of  the  gastric  juice  (or  the  chyme)  and  the  bile,  must  pre- 
serve their  delicate  and  nice  adjustment  in  order  for  digestion  to  be 
properly  performed. 

Diseases  of  the  pancreas  seriously  embarrass  digestion  in  the  intestine. 
Lerions  of  this  organ,  as  catarrh  of  the  duct,  cancer,  fatty  d^eneration, 
etc.,  may  result  in  impaired  emulsification  of  fats,  fatty  diarrhoea,  and 
wasting. 

Intestinal  indigestion  accompanies  hypei'aemia  and  catarrh  of  the  intes- 
tinal mucous  membrane,  diseases  of  the  heart,  lungs,  and  liver,  and  all 
other  causes  which  impede  portal  circulation. 

Sy^hptoms. — Intestinal  indigestion  cannot  be  so  clearly  pictured  as 
that  of  gastric  dyspepsia.  This  is  owing  to  the  frequent  concunrenoe  of 
the  two  conditions,  the  gastric  symptoms  taking  precedence  of  the  others. 
The  more  complex  nature  of  the  intestinal  function  is  another  reason, 
intestinal  indigestion  having  more  modifications  in  its  phenomena.  In 
the  stomach  there  is  only  one  active  secretion ;  in  the  intestine  there  are 
thi*ee,  all  participants  in  the  act  of  solution.  An  alteration  in  the  quality 
or  quantity  of  one  of  these — the  bile,  for  example — would  lead  to  differ- 
ent symptomatic  results  than  would  follow  another  defective  secretion,  as 
that  of  the  panci'eas,  for  instance.  Clinical  study  has  not  yet  fully  differ- 
entiated the  forms  of  indigestion  due  to  these  several  deficiencies.  But 
there  are  certain  well-defined  symptoms  associated  with  intestinal  dis- 
orders which  are  distinguished  by  their  seat,  time  of  their  appearance, 
and  their  character  from  analogous  symptoms  connected  with  the 
stomach. 

Intestinal  indigestion  may  be  acute  or  chronic.  The  latter  is  the  more 
typical  and  more  common  form. 

When  a  sudden  attack  of  indigestion  in  the  intestine  results  from  the 
entrance  into  the  duodenum  of  food  in  such  a  state  that  it  cannot  be 
digested,  the  result' is  the  rapid  development  of  pain,  flatulence,  bor- 
borygmi,  and  frequently  of  fever,  ending  in  diarrhoea,  with  the  escape 
perhaps  of  the  offending  matter :  a  condition  then  exists  which  may  be 
called  acute  or  subacute  intestinal  catarrh  or  acute  intestinal  indigestion. 
One  name  would  be  as  correct  as  the  other.  Slight  acute  forms  are 
marked  by  a  coated  tongue,  loss  of  appetite,  headache,  pains  in  the  limbs, 
distress  in  the  epigastrium  or  right  hypochondrium,  flatulence,  and  con- 
stipation. These  might  be  accompanied  by  symptoms  indicating  a  dis- 
order of  the  liver  functions — light-colored  stools,  slight  jaundice,  lithates 
in  the  urine.  But  intestinal  indigestion  alone  can  cause  these  symptoms 
without  the  condition  of  so-called  biliousness  being  present.  The  local 
symptoms  are  due  to  the  presence  in  the  intestine  of  an  imperfectly- 

^  Trousseau,  "  Les  Dyspepsies,^'  V  Union  nUdieale,  tome  xi.,  1S57,  p.  313. 
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altered  mass  and  the  development  of  gas  ;  some  of  the  general  symptoms 
are  reflex ;  others,  as  headache  and  latitude  and  pain  in  the  limbs,  come 
from  tlie  absorption  into  the  blood  of  the  gases,  particularly  sulphuretted 
hydrogen.  The  participation  of  the  stomach  in  acute  attacks  of  this 
bort  modifies  the  symptoms  as  here  described.  Such  attacks  are  apt  to 
recur  at  intervals. 

If  the  causes  which  bring  about  acute  disorder  in  the  intestine  ai^ 
allowed  to  continue,  the  intervals  between  tlie  acute  or  subacute  attacks 
diminish,  and  there  is  in  time  a  fixed  state  of  chronic  intestinal  dyspepsia 
in  which  the  partly-altered  food  coming  from  the  stomach  is  not  properly 
prepared  for  absorption.  Instead  of  digestion  there  is  decomposition ; 
the  transition  is  easy  from  the  one  to  the  other  of  these  states.  The 
symptoms  connected  in  this  case  with  the  digestive  organs  are  pain,  occur- 
ring from  two  to  six  hours  after  eating,  in  the  right  hypochoudrium,  the 
epigastrium,  or  the  umbilical  region,  due  to  distension  of  the  intestine 
with  gas.  This  pain  is  dull,  not  always  fixed,  lasts  from  one  to  three 
hours,  and  is  accompanied  by  tenderness  on  pressure  over  its  seat. 

Tympanites,  borborygmi,  and  a  sensation  of  fulness  in  the  abdomen 
accompany  the  pain  or  may  exist  without  it.  Graseous  accumulations  in 
the  intestine,  the  cause  of  these  symptoms,  have  an  independent  source, 
being  produced  by  decomposition  in  the  gut  itself,  and  are  not  due  to  the 
descent  of  gases  from  the  stomach  through  the  pylorus.  What  is  a  phys- 
iological and  temporary  condition  becomes  in  disease  a  distressing  symp- 
tom of  long  duration.  In  intestinal  indigestion  the  gut  is  nearly  always 
inflated  wim  gas,  which  in  its  movement  produces  rumbling  noises.  In 
acute  indigestion  it  is  rapidly  formed  in  large  amount,  and  by  the  stretch- 
ing of  the  wall  of  tlie  bowel  and  pressure  on  nerve-filaments  causes 
intense  pain— colic.  In  the  chronic  form  the  distension  excites  uneasy 
sensations,  prevents  sleep,  and  may  be  so  great  as  to  cause  dyspnoea  by 
pushing  the  diaphragm  upward.  When  the  small  intestine  is  distended 
the  greatest  swelling  may  be  about  the  umbilicus,  or  the  abdomen  may 
be  evenly  rounded.  When  the  colon  is  chiefly  or  solely  inflated,  its  out- 
line across  the  upper  part  or  at  tlie  sides  of  the  abdomen  can  be  easily 
made  out. 

Constipation  is  a  common  feature.  It  is  produced  by  a  loss  of  con- 
tractility of  the  intestinal  wall.  The  more  direct  causes  are  over-disten- 
sion of  the  gut  and  disturbance  in  the  circulation  and  innervation  of  its 
walls.  The  stools  are  hard  and  dry,  and  are  expelled  with  difficulty. 
Sometimes  they  are  coated  with  shreds  or  films  of  mucus,  the  product  of 
a  chronic  catarrh  of  the  mucous  membrane  of  the  colon,  or  mucus  from 
the  small  intestine  is  intimately  mixed  with  the  mass.  Diarrhoea  may 
alternate  with  constipation.  The  passage  of  unaltered  food,  as  fragments 
of  meat,  vegetables,  or  fruit,  clearly  shows  the  extent  to  which  indiges- 
tion exists.  By  the  microscope  particles  of  food  which  have  escaped 
complete  disintegration  may  be  detected.  The  stools  vary  in  color. 
Very  dark-green  or  black  discharges  show  an  excess  of  bile;  light-yellow 
or  gray  slate-colored,  a  deficiency.  Stools  of  the  latter  character  are 
highly  offensive  in  odor. 

Hemorrhoids  are  often  present,  being  due  to  the  sluggish  portal  circu- 
lation and  to  the  pressure  of  hard  fecal  masses  in  the  rectum.  The  appe- 
tite is  not  impaired,  as  a  rule,  but  it  may  be  fitful  or  irregular.     A  bad 
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taste  in  tiie  mouth,  and  a  swollen,  relaxed,  and  coated  tongue  may  exist 
without  any  decided  gastric  disease. 

The  symptoms  of  disorder  of  the  nervous  system  are  more  marked 
than  in  gastric  dyspepsia.  This  results  not  so  much  from  the  depressing 
influences  of  pain  as  from  the  peculiar  malnutrition  of  the  nerve-tissue. 
In  order  to  have  furnished  to  the  blood  the  pabulum  out  of  which  the 
nerve-elements  are  reconstructed  the  digestion  of  fat  must  be  normally 
performed.  Lecithin,  which  is  found  conspicuously  in  the  brain  and 
nerves,  is  a  complex  fat  containing  pliosphorus  and  nitrogen.'  Ansemia 
and  waste  follow  directly  from  interference  with  the  digestion  and  absorp- 
tion of  fats  and  starch  in  the  intestine,  but  the  most  delicate,  the  most 
easily-disorganized  solid  of  the  body,  the  nerve-tissue,  is  the  first  to  feel 
and  to  manifest  its  want  of  natural  supply.  And  so  the  dyspeptic  whose 
intestine  is  at  fault  becomes  depressed  in  spirits,  hypochondriacal,  absorbed 
in  the  contemplation  of  his  snfierings,  ansilyzing  them  and  referring  them 
to  the  most  serious  organic  changes.  There  are  sleeplessness,  disturbing 
dreams,  the  habit  of  waking  at  a  fixed  hour,  dizziness,  uneasy  sensations 
or  pain  in  the  head,  and  disturbances  of  the  special  senses,  as  buzzing  in 
tlie  ears,  muscse  volitantes,  and  attacks  of  blindness.  Headache  assumes 
often  the  form  of  hemicrania ;  it  may  be  in  the  foi*ehead  or  about  the 
eyes.  Attacks  of  vertigo  and  sensations  as  if  the  ground  were  rising 
beneath  the  feet  accompany  intestinal  flatulence.  Confusion  of  thought, 
loss  of  the  power  of  application,  and  mental  inertia  are  frequent  sources 
of  anxiety.  Paralysis  has  been  noted  as  following  indigestion.  Epilep- 
tiform convulsions  and  milder  epileptic  attacks  can  be  traced  to  ilndigested 
matter  in  the  intestine.*  Various  modifications  of  general  sensibility  also 
happen  :  there  are  pains  in  the  back  and  limbs,  hypersesthesia,  and  anaes- 
thesia. An  inaptitude  for  exertion,  especially  for  mental  labor,  forces  the 
boy  to  give  up  school  and  college  life.  Successful  careers  are  abandoned 
by  men  who  at  the  cost  of  neglecting  all  the  rules  of  health  have  succeeded 
for  a  brief  period  in  passing  their  fellows  in  the  race.  Sudden  attacks 
of  fainting  have  been  noted,  with  very  grave  collapse.  These  are  the 
eflect  upon  the  nervous  centimes  of  the  absorption  of  sulphuretted  hydro- 
gen which  has  been  evolved  in  large  quantities  in  the  intestine.*  The  daily 
occurrence  of  vertiginous  and  other  morbid  sensations,  with  melancholia, 
may  be  due  to  the  daily  toxic  absorption  of  gas  from  the  intestine. 

The  action  of  tlie  heart  is  disturbed  as  in  stomach  indigestion.  Irri- 
tability of  the  heart  and  palpitation  are  in  part  due  to  ansemia  and  in 
part  to  mechanical  pressure  and  reflex  influences.  The  nervous,  ansemic, 
thin  dyspeptic  has  among  his  chief  troubles  a  throbbing  heart,  which 
keeps  him  awake  at  night  and  fixes  his  attention  upon  this  organ  as  the 
seat  of  his  disease.  The  general  circulation  is  languid;  cold  hands  and 
feet  and  cold  sweats  testify  to  this,  and  the  irregularity  or  suppression  of 
catamenia  follows  upon  tlie  irr^ular  blood-supply. 

The  urine  is  usually  high-colored,  has  an  abnormally  high  densify,  is 
acid,  and  on  cooling  deposits  lithates,  uric  acid,  and  oxalate-of-Iime  crys- 

'  Fothergill,  Indigegtion  and  BiliousneWj  New  York,  ]  881,  p.  76. 

'  Chambers,  The  Indigent umn^  London,  1867,  pp.  305-307. 

'  Tyrell,  case  of  a  man  with  eructations  smelling  of  sulphuretted  hydrogen  who  had 
vertigo  and  sudden  collapse;  symptoms  relieved  by  purgieitive  (Pacific  Med,  and  &trg* 
Jouni,,  May,  1882,  p.  539j. 


SYMPTOMS.  629 

taLs.  The  urine  is  most  heavily  loaded  with  sediment  when  digestion 
has  been  recently  completed.  Therefore,  the  morning  urine  after  a 
heavy  dinner  of  tlie  night  before  contains  the  largest  amount  of  lithates. 
Albuminuria  is  occasionally  a  symptom  of  indigestion  in  the  bowel. 
The  eating  of  cheese  or  pastry  in  excess  may  cause  it.^  Seminal  emis- 
sions at  night  frequently  occur.  The  action  and  reaction  upon  each 
other  of  this  perversion  of  the  sexual  function,  the  indigestion,  and  the 
mental  disorder,  reduce  the  poor  sufferer  to  a  most  pitiable  condition  of 
despondency  and  prostration.^ 

Anaemia  is  one  of  the  earliest  indications  of  impaired  nutrition.  It 
precedes  loss  of  flesh  and  the  wrinkled  and  dry  condition  of  the  skin 
which  may  be  a  marked  symptom  in  cases  of  long  standing.  Various 
eruptions  appear  on  the  skin.  In  the  strumous  dyspepsia  of  children 
the  white,  almost  waxy,  skin  is  covered  with  dry  scales,  which  may  be 
seen  over  the  whole  body  from  head  to  foot.  No  symptom  is  more 
characteristic  of  intestinal  indigestion  and  of  imperfect  fat  digestion  and 
absorption  than  this.  Eczema  and  psoriasis,  pityriasis,  impetigo,  and 
porrigo  decalvans  are  forms  of  skin  eruption  seen. 

Closely  allied  to  the  symptoms  caused  by  indigestion  in  the  intestine 
are  those  due  to  functional  disorder  of  the  liver.  The  liver  completes 
the  work  which  the  intestine  has  begun.  It  receives  directly  from  the 
intestine  blood  laden  with  the  products  of  digestion,  and  further  trans- 
forms them  into  substances  to  be  used  in  the  economy.  The  symptoms 
which  result  from  disturbances  in  the  performance  of  these  functions 
are,  as  has  been  said,  closely  connected  with  the  symptoms  of  intestinal 
indigestion.  This  association  is  shown  by  the  tendency  among  older 
writers  to  trace  all  such  symptoms  to  the  liver,  the  terms  bilious  arid 
biliousness  including  all  the  phenomena  of  derangement  of  the  function 
of  digestion  in  the  intestine,  as  well  of  the  function  of  the  liver.  Later 
writers  excluded  the  part  of  the  liver  to  a  great  extent  in  giving  rise  to  the 
so-called  bilious  symptoms.  Kecent  physiological  study  has  shown  how 
closely  the  intestine  and  the  liver  are  associated  in  health  and  in  disease. 
When  the  liver  is  implicated  in  indigestion  the  symptoms  which  follow 
are  due  either  to  a  deficiency  of  the  secretion  of  bile,  and  the  resultant 
disturbance  of  digestion  in  the  intestine,  or  to  a  derangement  in  the 
transformation  in  the  liver  of  the  products  of  albuminoid  digestion. 
When  the  disorganization  of  the  peptones  is  imperfectly  performed  in 
the  liver,  instead  of  urea  there  is  a  production  of  lithates  and  lithic  acid, 
constituting  the  condition  called  lithiemia.  The  lithates  pass  into  the 
urine  and  are  deposited.  The  occurrence  of  this  urinary  sediment  after 
excesses  and  imprudences  in  diet  is  well  known.  The  continuance  of 
lithsemia  leads  to  the  development  of  symptoms  more  or  less  character- 
istic. These  are  a  loss  of  appetite  and  coated  tongue,  flatulence,  oppres- 
sion after  eating,  and  constipation.  The  nervous  system  is  soon  dis- 
turbed, and  often  to  a  marked  extent.  Vertigo,  headache,  disturbances 
of  the  special  senses,  sleeplessness  at  night,  drowsiness  during  the  day, 
annoy  the  patient  and  induce  extreme  hypochondria.  He  is  worried, 
moreover,  with  numbness  and  tingling  in  one  or  both  arms  or  in  the 

*  Warburton  Begbie's  Works,  Sydenham  Society's  Publications,  1882,  p.  369. 
'  The  writer  has  obeerved  cases  in  which  an  exaggeration  of  the  sexual  instinct  in  men 
of  middle  age  was  associated  with  intestinal  indigestion. 
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legs,  and  henoe  spring  fears  of  paralysis.  The  heart  is  disturbed  in 
action,  and  is  irregular  and  feeble.  Emaciation  in  previously  corpulent 
persons  is  not  unfrequent. 

Course,  Termination,  and  Sequels. — ^Acute  dyspepsia  in  the  bowel 
lasts  from  a  few  hours  to  a  day  or  two,  and  ends  in  leaving  the  patient  as 
well  as  before.     A  diarrhoea  of  indefinite  duration  may  follow. 

Chronic  intestinal  indigestion  in  infants  and  young  children  often  con- 
tinues until  the  diet  is  changed  to  one  suited  to  the  powei*s  of  digestion. 
In  adults  interference  with  so  important  a  function  cannot  but  have  the 
most  serious  results.  While  the  progress  is  slow,  lasting  many  years, 
there  is  a  steady  march  from  bad  to  worse. 

The  character  and  conduct  are  so  altered  by  the  disease  that  a  man 
may  be  said  to  be  just  what  his  digestion  makes  him.  Amiability  imder 
the  daily  goad  of  intestinal  dyspepsia  is  an  impossibility.  The  irrecon- 
cilables,  the  men  out  of  joint  with  the  world,  are  living  witnesses  of  the 
antagonism  and  disaffection  within  their  intestines.  The  deterioration  in 
health  paves  I  he  way  for  many  diseases,  and  there  is  hardly  an  organ  in 
the  body  which  may  not  ultimately  become  the  seat  of  organic  change. 

In  the  young,  phthisis  is  frequently  the  ultimate  result  of  the  malassim- 
ilation  and  malnutrition ;  in  men  beyond  middle  life  degenerative  changes 
in  the  intestine,  liver,  and  kidneys  close  the  series  of  morbid  changes  which 
began  in  the  intestine.  Thomas  N.  Reynolds  attributes  bronchitis  and 
phthisis  in  part  to  the  local  influence  of  septic  matter  carried  by  the  por- 
tal and  lacteal  vessels  to  the  lungs  in  cases  of  intestinal  dyspepsia,  with 
coastipation  and  septic  fermentation  of  the  ingesta.* 

In  many  cases  business  and  professions  are  abandoned,  and  men  become, 
under  the  influence  of  despair  and  complete  absorption  in  their  symptoms, 
intellectual  and  moral  wrecks,  burdens  to  themselves  and  to  all  around 
them.  In  this  stage  the  primary  cause,  the  dyspepsia,  is  lost  in  the  exag- 
gerated prominence  of  the  nervous  symptoms. 

Diagnosis. — The  acute  variety  is  known  by  the  seat  of  the  abdominal 
symptoms,  the  pain,  distension,  and  movement  of  gas  not  being  in  the 
stomach,  but  in  tlie  intestines.  The  pain  is  like  colic ;  the  abdomen  is 
sensitive  to  the  touch  ;  tympanites  is  general  and  may  be  very  great.  If 
vomiting  occurs,  the  symptoms  continue  after  the  stomach  is  empty. 
Diarrhoea  may  quickly  come  on,  and  is  followed  by  relief.  The  fever 
may  be  quite  high.  There  is  no  sleep,  but  restlessness,  and  in  children 
delirium.     They  may  also  have  convulsions. 

In  the  chronic  form  the  history  of  the  case  and  the  study  of  the  causes 
are  of  great  value  in  formulating  an  opinion.  The  persistent  abuse  of 
the  pleasures  of  the  table  sooner  or  later  develops  intestinal  indigestion. 
Inquiry  into  tlic  mode  of  life,  hours  of  eating,  manner  of  eating,  kinds 
of  food  taken,  etc.  gives  important  information.  The  teeth  are  defective, 
and  mastication  and  insalivation  are  neglected.  There  is  distress  in  tlie 
pit  of  the  stomach  or  in  the  right  hypochondrium,  beginning  about  two 
hours  after  eating  and  lasting  from  four  to  six  hours ;  intestinal  disten- 
sion with  gas,  either  in  the  small  intestine  or  colon,  with  borborygmi  and 
constipation,  is  generally  present.  The  nervous  symptoms  are  character- 
istic :  they  are  depression  of  spirits,  irritability,  sleeplessness,  vertigo,  and 

^  Paper  read  before  section  of  Practical  Medicine  at  meeting  of  Am.  Med.  Aasoa  in 

1883. 
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headache.  Tlie  man  is  more  completely  altered  mentally  than  in  gastric 
dyspepsia.  The  ui*ine  contains  lithates  in  excess;  ansemia  and  emacia- 
tion progress  rapidly.  Seminal  emissions  and  weight  and  heaviness  about 
the  loins  are  present. 

The  following  symptoms  distinguish  gastric  dyspepsia,  and  do  not 
occur  in  intestinal  indigestion  unless  the  stomach  is  at  the  same  time 
involved :  pain  or  weight  in  the  epigastrium  immediately  after  eating, 
vomiting  of  unaltered  food,  of  food  in  a  state  of  acid  fermentation, 
eructations  of  ill-tasting  or  bad-smelling  gas  or  of  acid  fluid,  water- 
brash,  and  heartburn.  Loss  of  flesh  may  not  take  place  to  any  extent 
even  in  very  bad  forms. 

The  diagnosis  of  diflerences  in  the  forms  of  indigestion  due  to  defects 
in  the  pancreatic,  biliary,  or  intestinal  secretions  is  not  at  present  a  matter 
of  precise  knowledge.  A  pancreatic  indigestion  would  be  followed,  it 
might  be  supposed  invariably,  by  fatty  stools ;  but  such  is  not  the  case, 
since  degeneration  of  the  pancreas  and  closure  of  the  duct  have  occurred 
without  fatty  evacuations  from  the  bowels.^  Moreover,  ulceration  of  the 
duodenum  is  followed  sometimes  by  fat  in  the  stools.  Still,  if  the  symj)- 
toms  of  intestinal  indigestion  include  rapid  wasting  and  fatty  diarrhoea, 
we  may  conclude  that  the  pancreas  is  at  fault.  The  fat  varies  in  appear- 
ance and  amount.  It  may  be  seen  as  oil-drops  passed  alone  or  with  fecal 
matter,  or  as  lumps  of  fat,  pale  yellow  and  tallow-like.  Glycosuria* 
bears  some  relation  to  pancreatic  diseases,  and  therefore  may  be  an  aid 
in  diagnosis. 

A  deficient  excretion  of  bile  is  indicated  by  a  whitish  or  yellowish 
coating  of  the  tongue,  with  loss  of  appetite  and  bad  taste  in  the  mouth. 
The  stools  are  scanty,  dry,  slate-colored  or  white,  and  ofiensive  in  smell. 
The  urine  contains  lithates.  The  complexion  is  pale  or  muddy.  The 
nervous  system  is  much  deranged.  The  patient  is  languid,  often  irrita- 
ble and  hypochondriacal.  He  complains  of  headache,  and  is  dull  and 
drowsy  after  eating.  The  heart's  action  is  unsteady,  intermittent,  or  fre- 
quent. It  is  impossible  to  recognize  indigestion  due  solely  to  a  deficiency 
of  the  intestinal  juice  or  to  feeble  peristalsis,  granting  that  such  forms 
exist 

Prognosis. — A  fatal  result  does  not  follow  directly  from  intestinal 
indigestion.  Its  complications  and  results  are  frequently  the  causes  of 
death.  Treated  early  and  with  decision,  a  cure  can  be  expected.  Every- 
thing depends  upon  tlie  extent  to  which  the  patient  submits  to  the  strict 
directions  of  his  physician ;  his  whole  life  must  be  made  subordinate  to 
the  plan  of  treatment. 

When  the  general  health  has  become  profoundly  altered  there  is  less 
chance  to  do  good.  Discouraging  symptoms  are  ansemia,  debility,  coex- 
isting gastric  dyspepsia,  an  inherited  hypochondriacal  tendency,  or  the 
strumous  diathesis  in  children. 

When  the  disease  has  so  far  progressed  that  the  patient  is  unable  to 

*  Ewald,  op.  ciL,  p.  95 ;  D.  8.  Haldane,  "  Cancer  of  Pancreas  "  Ed  in.  Monthly  Jmirn,  of 
Med.  SeL,  xiz.  1854,  p.  77;  J.  S«  Bartrum,  "Scirrhus  of  Pancreas  and  Stomach/'  Asmc. 
3fed.  Joum.,  1855,  p.  564;  .DaCosta,  "Primary  Cancer  of  Pancreas,"  Proc  Path.  Sod. 
Philada.,  1857,  vol.  i.,  1860,  p.  8;  S.  W.  Gross,  *'*  Primary  Cancer  of  Head  of  Pancreas," 
Und.,  vol.  ill.,  1871,  p.  94. 

•  Bright,  "Cases  and  Observation  connected  with  Disr;ase8  of  the  Pancreas,"  Mad.- 
(Jkir.  TrwM.,  vol.  xviii.  p.  1. 
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rouse  himself  to  the  point  of  wishing  to  be  well,  only  the  most  severe 
measures  directed  to  the  control  of  an  irresponsible  person  can  save  him 
from  ruin.  In  organic  disease  of  the  pancreas,  intestine,  liver,  or  heart 
the  result  will  depend  upon  the  nature  and  curability  of  the  lesion. 

Treatment. — ^Acute  intestinal  indigestion  due  to  the  presence  of  undi- 
gested food  and  gas  in  the  intestine  is  treated  by  relieving  present  distress 
and  procuring  a  free  movement  from  the  bowels.  A  large  enema  or  a 
quick  cathartic  followed  by  an  opiate — hypodermic  injection  of  morphia, 
paregoric,  or  other  preparation — may  give  early  relief.  A  strict  diet,  warm 
poultices  over  the  abdomen,  and  an  anodyne  may  be  needed  for  several 
days  after. 

The  integrity  of  intestinal  digestion  depends  upon  the  normal  per- 
formance of  all  the  preceding  stages  of  digestion.  Perfect  insalivation, 
mastication,  and  gastric  digestion  are  necessary  to  a  proper  action  of  the 
intestinal  juices.  The  first  rule  of  treatment  rn  the  chronic  form  is  to 
examine  into  the  condition  of  the  mouth  and  teeth — to  insist  upon  a  slow 
and  thorough  mastication  of  food,  especially  of  starchy  food.  Mastication 
is  under  the  control  of  the  individual,  and  he  refuses  to  exercise  this  salu- 
tary means  of  prevention  and  cure  at  his  own  risk.  The  habit  of  chewing 
on  both  sides  should  be  cultivated.  All  habits  which  waste  and  weaken 
the  saliva  should  be  given  up,  as  smoking,  chewing,  and  needless  expecto- 
ration. Where  the  teeth  are  imperfect  they  should  be  attended  to ;  false 
teeth  should  replace  absent  ones.  All  means  should  be  used  for  improving 
gastric  digestion :  complete  solution  of  food  here  means  easier  work  for  the 
intestine,  and  sometimes  the  cure  of  intestinal  indigestion  by  removal  of 
its  cause.  The  rules  which  more  directly  bear  upon  the  subject  of  intes- 
tinal dyspepsia  are  these :  All  the  causes  which  have  acted  to  bring  about 
the  disease  should  be  removed.  A  change  from  a  hot  climate  to  a  cooler 
and  dry  one  will  sometimes  have  an  immediate  good  effect.  Especially  is 
this  the  case  if  travel  is  combined  with  change  of  scene.  The  substitution 
of  exercise  for  inertia,  of  fresh  for  confined  air,  and  tlie  abandoning  of 
occupations  and  habits  of  dress  which  hinder  the  freedom  of  movement 
of  the  abdominal  muscles  are  of  the  highest  importance.  The  patient 
should  be  made  to  cultivate  pleasure  instead  of  work  if  his  mind  has 
been  overtaxed  in  his  profession  or  business.  Relaxation  of  the  strained 
energies  is  indispensable  to  recovery.  This  rule  is  as  applicable  to  school- 
children as  it  is  to  the  overworked  adult,  man  or  woman.  The  benefits 
of  travel,  with  change  of  scene  and  air,  cannot  be  overestimated.  Pedes- 
trian tours  in  the  mountains  for  young  men,  a  trip  to  Europe  for  men  and 
women  in  middle  life,  will  secure  the  best  results.  For  men  who  work 
much  with  their  brains  nothing  is  more  conducive  to  aiding  intestinal 
digestion  than  manual  labor  in  the  garden  or  workshop  as  a  recreation. 
Exercise  on  horseback  is  pleasurable  and  improves  a  sluggish  abdominal 
circulation.  Rowing  is  good  for  younger  men  if  it  is  confined  to  the  field 
of  pleasure,  and  is  not  made  a  task.  For  very  feeble  persons,  especially 
for  women,  massage  serves  the  purpose  of  exercise.  The  Swedish  move- 
ment cure  expands  the  thorax  and  abdomen,  hastens  the  circulation,  and 
quickens  all  the  functions  of  nutrition  and  secretion. 

A  course  of  treatment  would  be  incomplete  without  suggestions  as  to 
bathing.  Life  at  the  seashore  would  be  of  little  service  without  the  daily 
plunge  in  tlic  surf.     Still  salt-water  bathing  is  better  for  children  and 
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delicate  women.  Tlie  reaction  should  be  tliorough  to  secure  the  best 
results.  It  is  much  to  l)e  regretted  that  hydrotherapy  is  not  available 
and  is  not  made  use  of  more  generally.  A  well-managed  establishment 
where  appropriate  regimen  and  good  and  sufficient  food  could  be  com- 
bined with  the  renewal  of  the  tissues  by  bathing  would  be  of  great 
advantage  in  all  forms  of  indigestion.  Nearly  all  of  the  benefit  derived 
from  the  Hot  Springs  of  Arkansas  in  chronic  cachectic  diseases  follows 
upon  the  immediate  improvement  of  the  digestion  and  nutrition.  The 
Warm  and  Hot  Springs  of  Virginia  have  an  equally  good  effect  upon 
torpid  abdominal  functions.  The  Russian  bath^  the  very  hot  bath^  the 
cola  plunge,  the  cold  douche  to  the  back  or  abdomen,  and  the  cold  pack 
to  the  abdomen,  are  means  which  may  be  employed  at  home  for  inducrng 
a  revolution  ending  in  reform  in  the  state  of  the  digestive  organs. 

Irregularity  in  the  hours  of  eating  is  of  so  much  injury  tliat  rules  must 
be  given  to  enforce  uniform  habits.  Instead  of  the  light  breakfast  and 
heavy  dinner,  a  good  breakfast,  a  midday  dinner,  and  a  light  tea  are  to 
be  preferred.  It  is  of  much  value  to  regulate  the  appetite  according  to 
the  needs  of  the  body  and  to  avoid  excess  in  everything.  In  this  disease 
eating  too  little  or  starvation  to  a  moderate  decree  gives  tliat  rest  to  the 
intestine  which  is  necessary  to  its  restoration  to  health. 

The  selection  of  the  food  should  not  be  left  to  the  patient;  the  dietary 
should  be  chosen  for  him  with  a  view  to  lessening  intestinal  labor.  » In 
general  terms,  this  should  consist  of  a  moderate  amount  of  albiuninoid 
food  of  the  most  digestible  kind,  and  of  farinaceous  food  and  fats  in  an 
acceptable  and  digestible  form.  In  other  words,  as  the  intestine  digests 
proteids,  starch,  and  fats,  no  exclusive  diet  can  be  devised  which  will 
secure  a  perfect  result  In  each  case  the  examination  of  the  stools  and 
experience  with  different  articles  of  diet  must  be  made  the  means  for 
determining  upon  a  suitable  regimen. 

The  exclusive  milk  diet  is  the  best  starting-point  in  feeding  a  patient 
suffering  from  acute  or  chronic  indigestion.  In  addition  to  tlie  fact  that 
milk  has  all  the  elements  of  a  i)erfcct  food,  it  contains  sugar  and  fat  in 
the  most  favorable  condition  for  absorption ;  the  casein  of  milk  alone 
requires  transformation  into  pejitone.  The  pancreatic  juice  has  the  great- 
est activity  in  its  effect  upon  milk,  as  is  easily  demonstrated  by  the  arti- 
ficial digestion  of  milk  by  pancreatic  extract.  In  milk,  therefore,  we  find 
a  most  easily  digestible  and  most  highly  nutritious  food  for  such  cases. 
Instead  of  milk  with  cream,  skimmed  milk  will  be  found  sometimes  to 
serve  better  the  purpose  of  an  exclusive  diet,  because  it  has  less  fat  and 
l^ecause  larger  quantities  can  be  taken  without  distaste  or  a  sense  of 
repletion,  koumiss  may  be  added  to  the  milk  diet;  it  is  digestible, 
palatable,  and  nutritious. 

The  peculiar  and  very  active  diastatic  ferment  of  pancreatic  juice  con- 
verts starch  into  sugar  ver}'  readily.  Farinaceous  articles  of  diet  can  be 
added  to  milk  with  advantage.  Digestion  takes  place  more  slowly  and 
more  thoroughly  in  consequence,  and  an  additional  article  of  nutriment 
is  obtained.  Thus,  milk  can  be  diluted  with  a  thick  gruel  of  barley  or 
oatmeal,  or  some  of  the  best  of  the  various  artificial  foods  can  be  stirred 
in.  To  the  milk  diet  may  be  added  animal  broths  or  sou})s  prepared 
with  vegetables,  animal  jellies,  or  some  of  the  ready-prenared  beef-essences. 
They  may  not  in  themselves  be  highly  nutritious,  but  tney  contain  at  least 
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the  salts  of  meat,  and  act  as  stimulants  to  the  appetite  and  to  the  secre- 
ting glands. 

Such  a  rigid  diet  cannot  be  kept  up  for  a  very  long  time  without 
change ;  the  appetite  craves  variety.  Therefore  solid  albuminoid  food  in 
small  quantity  may  be  added  to  milk  and  farinaceous  diet.  Sweetbread 
boiled  in  milk,  without  dressing  of  any  kind,  is  well  suited  for  a  begin- 
ning of  animal  diet.  Oysters  for  some  palates  make  an  agreeable  variety 
without  putting  much  strain  upon  the  digestive  powers.  They  should  Ik 
eaten  uncooked,  as  cooking  in  any  way  renders  them  less  digestible,  and  for 
greater  precaution  the  hard  part,  or  the  adductor  muscle  which  ser^'es  to 
keep  tlie  two  shells  together,  should  be  removed.  Fish  boiled  or  plainly 
cooked  and  eaten  without  sauce  is  very  easily  digested.  White-fleshed 
fish  which  has  but  little  fat  incorporated  with  the  muscle-fibre  is  to  be 
preferred.  The  patient,  may  have  eg»3  uncooked  or  slightly  boiled,  but 
one  to  two  daily  will  be  as  much  as  ne  can  well  digest.  The  meat  of 
poultry  and  game,  especially  that  from  the  wings  and  breast,  may  be 
given  even  in  a  very  feeble  state  of  the  digestive  organs.  When  a  more 
solid  or  satisfying  diet  is  craved  the  patient  may  have  beef  or  mutton 
cooked  rare.     Tripe  and  rabbit  are  suitaole  to  some  cases. 

Bread,  one  day  old  and  made  light  and  porous,  need  not  be  denied  tlie 
patient  Toast  disagrees  with  some.  To  many,  well-made  biscuits  or 
crackers  are  agreeable. 

Vegetables  should  be  given  in  small  quantities,  as  the  intestine  is 
almost  solely  the  seat  of  their  digestion,  and  excess  will  tax  too  much  a 
function  which  should  be  allowed  as  much  rest  as  possible.  The  green 
vegetables  contain  less  starch,  and  are  therefore  to  be  preferred.  Lettuce, 
cabbage,  kale,  spinach,  and  celery  come  under  this  class,  but  even  these 
are  to  be  given  to  patients  under  treatment  in  moderation,  with  the  inten- 
tion of  pleasing  the  palate  rather  than  for  purposes  of  nutrition.  Mac- 
aroni and  rice  are  easily  digested. 

Fruit  contains  very  little  nitrogenous  matter  and  much  water,  and 
therefore  has  but  little  nutritive  value,  but  it  may  be  given  to  relieve  the 
tedium  of  a  restricted  diet  of  milk  or  broths.  Grapes,  oranges,  figs, 
strawberries,  blackberries,  raspberries,  and  peaches  are  the  most  digest- 
ible. But  fruit  should  never  be  given  as  food.  Fruit-juices,  especially 
if  acid  and  fresh,  are  unobjectionable.  Coffee  should  not  be  allowed; 
its  effect  upon  the  nervous  system  is  sufficient  objection  to  its  use.  Tea 
can  be  given  diluted  largely  with  milk ;  cocoa,  racahout,  and  broma  are 
nutrient  and  make  pleasant  drinks.  Sugar  need  not  be  excluded  if  used 
sparingly,  and  butter  and  oil  in  moderation  may  be  permitted. 

If  the  stomach  is  not  disturbed  thereby,  wine  may  be  taken  with  food 
to  excite  appetite.  But  except  in  the  case  of  those  who  have  always 
taken  it,  and  cannot  do  without  it,  it  is  better  to  dispense  with  alcohol 
altogether.  A  red  wine  well  diluted  with  water  is  a  pleasant  addition  to 
the  meal.  Old  wine  is  to  be  preferred  to  new,  as  being  softer  and  less 
alcoholic.  Grood  pure  American  wine  from  California  or  Virginia  will 
answer  the  purpose  when  reliable  French  wine  cannot  be  secured. 

The  value  of  mineral  waters  in  the  treatment  of  indigestion  is  great, 
but  without  proper  dietetic  regimen  they  can  accomplish  but  little.  The 
good  results  following  a  visit  to  Saratoga,  Bedford,  or  other  watering- 
place  are  due  to  other  causes  thau  the  waters.     In  combination,  however, 
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with  the  advantages  of  change  of  scene,  air,  good  hours,  and  a  simple 
diet  the  mineral  waters  aid  in  oringing  ohout  a  cure.  They  arc  especially 
useful  in  men  wlio  drink  too  little  water  at  home,  in  gouty  and  i)lethoric 
subjects,  and  in  states  of  acid  stomach  digestion  and  chronic  constipation. 
The  alkaline  and  saline  waters  are  the  best,  the  former  containing  a  nota- 
ble projx>rtion  of  the  carbonate  or  bicarbonate  of  sodium,  potassium,  or 
lithium — the  latter  having  neutral  salts  in  considerable  quantity. 

The  articles  of  food  to  be  avoided  are  pastry,  cheese,  much  butter  or 
fat,  meat  richly  dressed  or  over-cooked,  pork,  veal,  lobsters,  crabs,  vege- 
table matter  in  excess,  very  cold  or  very  hot  fluids  or  solids. 

All  of  tlie  methods  so  far  described  are  designed  to  accelerate  the  cir- 
culation in  the  abdominal  organs  and  in  the  tissues  generally,  to  quicken 
the  secretory  and  nutritive  processes,  and  to  give  to  the  intestinal  secre- 
tions the  foods  which  they  can  most  readily  digest  In  the  event  of  such 
means  failing  to  accomplish  the  desired  end,  is  there  any  direct  stimulus 
which  can  be  brought  to  bear  on  the  intestinal  glands  concerned  in  diges- 
tion ?  The  pancreas  being  the  most  active  and  most  important  of  these, 
it  would  be  desirable  to  have  some  agent  which  could  excite  its  gland- 
structure  to  greater  activity.  Sulphuric  ether  has  been  found  to  have 
this  eflect ;  it  may  be  given  before  meals.  The  salivary  secretion  begins 
pancreatic  digestion  (the  digestion  of  starch),  and  therefore  its  outflow 
should  be  stimulated  at  the  same  time ;  but  thorough  mastication  does 
this  usually  without  need  of  further  aid. 

When  all  plans  fail  to  secure  a  thorough  digestion  in  the  intestine,  and 
unaltered  food  and  fat  are  passed,  while  the  patient  grows  thinner  and 
feebler  daily,  artificially-digested  food  may  be  given.  The  intestine  is 
thus  relieved  of  labor,  and  time  is  given  for  a  restoration  of  activity  by 
rest  and  an  improved  tone  of  all  the  tissues  and  organs.  Rice,  bread, 
baked  flour,  potatoes,  or  liarley  may  be  given  in  combination  \vitli  malt 
extract,  which  converts  starch  'into  grape-sugar  and  dextrin. 

As  pancreatic  juice  acts  botli  upon  proteids  and  starch,  an  extract  of 
the  pancreas  has  a  more  general  application  than  an  extract  of  the  stomach 
— ^pepsin.  Roberts  of  Manchester  has  given  full  directions  for  the  method 
of  digesting  food  by  pancreatic  extract.  Beef,  milk,  and  the  farinacea 
may  be  digested,  the  albuminoid  substances  being  changed  into  peptones, 
the  starchy  matters  into  dextrin  and  sugar,  capable  of  being  absorbed 
readily  with  but  little  or  no  further  alteration  in  the  digestive  tract.* 
Pancreatic  emulsion  (Dobell)  is  another  method  of  giving  fat  emulsified. 

A  less  successful  way  of  gaining  the  same  object  is  by  administering 
the  pancreatic  extract  internally.  The  difliculty  lies  in  conveying  the 
extract  (the  ferment  of  which  is  destroyed  by  the  acid  gastric  juice) 
through  the  stomach  in  safety.  This  chemical  danger  is  thought  to  Ix; 
obviated  by  giving  the  extract  one  to  two  hours  after  eating  with  a  pro- 

^  Freeh  pancreatic  extract  is  made  by  cutting  into  small  pieces  the  pancreas  of  the 
pig  (which  is  the  best),  the  ox,  or  sheep.  The  pancreas  of  the  calf  yields  an  oxtmct 
which  acts  only  on  albuminous  substances,  but  not  on  starchy  matters.  The  divided 
pieces  of  the  pancreas,  well  freed  from  fat,  are  put  in  a  well-corked,  wide-mouthed 
t>ottle  with  four  times  their  weight  of  dilute  alcohol  (one  part  of  rectified  spirit  to  three 
parts  of  water).  The  mixture  should  be  agitated  once  daily:  at  the  end  of  a  week  the 
mixture  is  filtered  through  paper  until  it  is  clear.  A  well-made  liquid  extract  of  pancreas 
is  made  and  sold  by  Metcalfe  of  Boston,  and  a  solid  extract  by  Fairchild  Bros.  &  Foster 
of  New  York.  No  doubt  improyements  will  be  made  in  the  processes  of  manufacture 
of  these  extracts^  and  better  results  will  in  time  be  obtained  from  their  use. 


636  INTESTINAL  INDIGESTION, 

tectiiig  guard  of  ap  alkali,  the  bicarboDate  of  sodium ;  but  the  mechan* 
ical  difficulty  of  securing  direct  transit  tlirough  the  stomach  to  the  intes- 
tine early  enough  and  in  quantity  enough  to  digest  the  duodenal  contents 
is  as  ereat  as  the  chemical  obstacle.  It  is  veiy  doubtful  whether  this 
method  of  use  can  be  of  any  real  service. 

In  those  cases  in  which  tlie  form  of  indigestion  is  due  to,  or  is  asso- 
ciated with,  a  deficient  hepatic  secretion — a  condition  indicated  by  offen- 
sive and  lightr-colored  stools  and  other  symptoms — it  is  advisable  to  stim- 
ulate the  liver  to  increased  secretion.  It  is  probable  tliat  the  same 
remedies  which  excite  a  flow  of  bile  do  at  the  same  time  stimulate  the 
pancreas.  The  best  of  these  are  euonymin,  sanguiuarin,  iridin,  ipecacuan- 
Jia,colocynth,  jalap,  podophyllin,  sodium  sulphate,  and  potassium  sulphate. 
Sodium  benzoate,  ammonium  benzoate,  and  the  salicylate  of  sodium  ai^ 
also  powerful  hepatic  stimulants.  As  one  of  the  purposes  of  the  bile  is 
to  create  the  alkaline  medium  necessary  for  pancreatic  digestion,  the 
administration  of  an  alkaline^  solution  in  full  doses,  as  in  the  form  of 
mineral  water,  when  gastric  digestion  is  finished,  may  make  amends  for 
the  lack  of  bile.  A  combination  of  an  antiseptic  and  tlie  alkali  may  to 
some  extent  supply  the  deficiency  still  better,  as  the  bile  is  the  antiseptic 
of  tlie  intestinal  canal. 

Atony  of  the  intestinal  wall  leads  to  flatulence,  colics,  and  constipa- 
tion, and  would  be  a  cause  of  indigestion  if  none  otlier  existed.  It  is 
to  be  treated  by  the  general  rules  already  given,  by  electrical  stimulation 
of  the  abdominal  mascles  with  the  faradic  current,  or  by  the  effort  to 
stimulate  the  intestinal  wall  more  effectively  with  the  galvanic  current 
Strychnia  in  small  doses  should  be  given  for  some  time.  In  women  of 
relaxed  muscular  fibre  with  enlarged  abdomens  an  elastic  belt  may  be 
worn  with  advantage. 

After  the  siiecial  aids  to  tlie  parts  concerned  in  digestion,  tonics  are 
called  for  to  combat  the  general  want  of  tone  and  ansemia.  The  saccha- 
rated  iron,  the  carbonate,  potassio-tartrate,  lactate,  pyrophosphate,  or  the 
ferrum  redactum  may  be  given.  The  syrup  of  the  iodide  of  iron  is  the 
best  form  for  children.  The  bitter  tonics  ai*e  inadvisable  except  for  loss 
of  appetite  in  cases  where  the  stomjich  is  not  disordered.  Quinia  is  avail- 
able in  a  large  number  of  cases  in  which  malarial  influence  plays  a  part 
Strychnia  is  a  good  general  tonic,  and  may  be  prescribed  combined  with 
mineral  acids,  particularly  with  the  dihite  hydrochloric  acid. 

The  special  symptoms  which  call  for  treatment  are  flatulence,  abdom- 
inal pains,  and  constipation.  All  the  remedies  already  described  are 
directed  toward  their  relief.  But  sometimes  they  appear  in  so  cxagge- 
nited  a  form  as  to  need  immediate  attention.  The  many  remedies  for 
colic  and  tympanitic  distension  which  have  the  property  of  relieving 
spasm  and  absorbing  gas  find  application  in  these  conditions.  Consti|)a- 
tion  is  not  to  be  treated  by  laxatives  if  it  can  be  avoided.  But  the  bitter 
waters,  Friedrichshall,  Pullna,  Hunyadi  J&nos,  and  Rakoczy,  by  excit- 
ing bile  outflow,  ai'e  sometimes  of  undoubted  curative  value. 

The  form  of  dysjiepsia  called  strumous,  as  it  occurs  in  children  of 
amemic  appearance  with  .dry  skin  covered  with  minute  scales,  and  with 
bad  breath  and  light  ill-smelling  stools,  demands  a  very  thorough  and 

'  The  waters  of  Ems,  Vichj  (Grande  Ville  or  Ildpital  Springs),  ValS)  or  Bilin  may  be 
nsed  for  this  purpose. 
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persevering  treatment.  The  advantages  of  climate  must  be  sought— sea- 
shore in  summer  with  bathing,  dry  and  moderately  warm  air  in  winter. 
Outdoor  life  in  the  sun,  with  active  exercise,  is  to  be  had  at  the  expense 
of  education  within-doors.  Study  is  not  good  for  children  of  this  class 
except  when  health  is  made  paramount  to  it  Cod-liver  oil,  either  pure, 
in  phosphatic  emulsion,  or  m  the  pancreatic  emulsion,  is  a  necessity. 
Malt  extract  with  the  hypophosphites  is  beneficial.  The  food  must  be 
carefully  selected,  and  the  child  educated  to  a  varied  diet,  including  fats. 
The  skin  should  be  anointed  daily  with  cocoauut  oil,  olive,  cottonseed 
oil,  or  cod-liver  oil 


CONSTIPATION. 


By  W.  W.  JOHNSTON,  M.D. 


Synonyms. — Costiveness,  Fecal  retention,  Fecal  aocumulation,  Alvine 
obstruction,  Obstipation.  Ger,  Koprostase,  Stuhlveretopfung,  Hai-tleib- 
igkeit,  Kothstanuug.  Fr.  Constipation,  Paresse  du  ventre,  ^chaufiement 
ft.  Constipazione.  Older  synonyms:  Constipatio  vel  obstipatio  alvi; 
Alvus  tarda,  dura,  adstricta;  Tarda  alvi  dejectio;  Obstipatio  alvarina; 
Stypsis;  Coprostasis  (Good). 

Nature  and  Definition. — The  act  of  defecation  is  almost  wholly 
due  to  the  working  of  an  involuntary  mechanism  which  may  be  set  in 
play  by  the  will,  and  is  in  part  dominated  by  it,  but  which  is  frequently 
independent  and  uncontrolled  by  volition.  Deep  inspiration,  closure  of 
the  glottis,  downward  pressure  of  the  diaphragm,  and  contraction  of  the 
abdominal  muscles  are  accessory,  but  not  essential,  to  the  expulsion  of 
feces  from  the  rectum.  In  certain  persons,  and  occasionally  in  all  per- 
sons, especially  in  diseases  where  the  fecal  mass  is  in  a  semi-fluid  or  fluid 
form,  the  strongest  effort  of  the  will  cannot  resist  the  expulsive  contractions 
of  the  rectal  muscle.  The  sphincter  is  kept  in  a  state  of  tonic  contrac- 
tion by  a  nervous  centre  situated  in  the  lumbar  portion  of  the  spinal 
cord.  The  fecal  mass,  supported  by  the  bladder  and  the  rectum,  does 
not  at  firet  touch  the  sphincter ;  the  rectum  is  usually  empty ;  but  when 
the  column  has  been  well  driven  into  the  rectum  peristaltic  action  is 
excited  in  the  rectal  walls  and  the  sphincter  is  firmly  pressed  ujwn.  The 
lumbar  sphincter  centre  is  now  inhibited,  and  the  ring  of  muscle  opens, 
the  accessory  and  voluntary  muscles  contract,  and  the  expulsive  act  is 
completed.  In  the  well-oixlered  and  healthy  individual  the  rectal  walls 
and  the  sphincter  do  not  receive  the  maximum  of  irritation  from  pressure 
of  the  advancing  column  but  once  in  twenty-four  houre.  The  habit  of 
having  one  movement  in  each  day  is,  it  may  he  believed,  in  accordance 
with  the  natural  and  physiological  demand,  although  both  the  number 
and  the  hours  of  evacuating  are  fixed  to  a  great  extent  by  education. 
The  habit  once  established,  the  mechanism  of  expulsion  i*ecurs  at  the 
same  hour  and  entirely  without  the  direction  of  the  will.  If  the  desire 
be  resisted,  it  will  be  most  apt  not  to  return  until  the  same  hour  on  the 
next  day. 

Defecation  depends  for  its  normal  character  upon  the  healthy  function- 
ing of  the  organism,  but  especially  upon  the  normal  processes  of  diges- 
tion. The  character  of  the  rectal  contents  as  to  composition  and  consist- 
ence, and   the  time  of  the  arrival  of  the  mass  at  the  sphincter,  are 
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regulated  by  tbe  taking  of  food  at  stated  hours  and  by  its  normal 
digestion  and  absorption.  Unaltered  or  partly-changed  remains  of  the 
ingesta  pass  down  the  bowel,  mingling  with  tlie  secretion  from  the 
intestinal  glands  and  with  mucus  and  epithelium.  As  this  mass 
passes  into  and  through  the  colon,  being  propelled  by  regular  peristaltic 
waves,  it  acquires  odor  from  the  development  of  a  substance  which  is  a 
final  product  of  the  putrefaction  of  albumen.^  Gradually  the  more  fluid 
elements  are  absorbed,  and  in  the  descending  colon  a  less  fluid  or  semi- 
solid consistence  of  the  feces  is  reached.  A  healthy  digestion  and  assimi- 
lation, with  active  and  regular  contractile  movements  of  the  muscular 
walls  of  the  small  and  large  intestines,  are  essential  to  normal  defecation. 

Constipation  may  be  defined  to  be  that  condition  in  which  there  is  a 
prolonged  retention  of  the  feces  or  in  which  they  are  habitually  expelled 
with  difficulty  or  in  insufficient  quantity.*  While  there  are  individual 
peculiarities  due  to  habit  or  nature,  the  custom  with  most  persons  of 
having  one  movement  in  the  twenty-four  hours  would  cause  any  longer 
retention  of  the  rectal  contents  to  be  considered  constipation.  The  limits 
between  health  and  disease  are  not  well  defined,  and  a  failure  to  evacuate 
the  bowels  for  several  days  need  not  be  considered  pathological  nor 
requii*e  medical  interference.  In  persons  otherwise  in  good  health  such 
an  occurrence  due  to  neglect,  change  of  habit  or  diet,  as  in  travelling, 
would  cause  no  interruption  to  health  or  comfort.  Nature  brings  relief 
sooner  or  later  and  re-establishes  order  and  regularity.  In  many  cases 
constipation  is  a  primaiy  disease  and  the  cause  of  many  secondary  dis- 
turbances, but  it  is  often  the  effect  or  the  symptom  of  various  acute  and 
chronic  diseases.     It  may  be  acute  or  chronic. 

In  long-continued  constipation  the  intestinal  contents  are  so  retarded 
in  their  progression  along  the  canal  that  they  undergo  a  too  early  and 
too  complete  absorption  of  their  fluid  portion.  In  time  there  are  an  accu- 
mulation and  impaction  of  dry  fecal  masses  in  the  rectum,  sigmoid 
flexure,  descending  transvei*se  colon,  or  csecum.  An  obstacle  is  thus 
created  which  may  ultimately  close  the  tube  entirely  and  cause  intestinal 
obstruction. 

Etiology. — 1.  Constipation  occure  most  frequently  in  advanced  life. 
It  is  the  effect  of  loss  of  peristaltic  force  and  of  a  diminution  of  sensi- 
bility in  the  lower  bowel,  and  is  associated  with  general  functional 
inactivity  and  with  muscular  degeneration  and  obesity.  Infants  are 
more  subject  to  constipation  than  children  of  one  year  and  over.  In 
many  instances  this  is  due  to  artificial  feeding  with  cow's  milk,  con- 
densed milk,  and  the  patent  foods  so  largely  used,  or  with  any  diet 
unsuited  to  the  digestive  organs.  Imperfect  digestion  of  casein  or  other 
food,  the  filling  of  the  bowel  with  a  diy  mass  difficult  to  propel,  and  the 
consequent  catarrhal  state  of  the  mucous  membrane,  are  causes  of  both 
constipation  and  diarrhoea.  Feeble,  delicate  children  with  imperfect 
muscular  development,  and  children  born  rachitic,  scrofulous,  or  syphil- 
itic, are  generally  constipated. 

2.  Women  are  prone  to  constipation  much  more  than  men.  False 
modesty,  which  imposes  restraint  upon  young  girls,  and  their  ignorance 

*  TCwald,  Lectur^x  on  Digestion^  New  York,  1881,  p.  106. 

*  Cases  of  coDStipation  due  to  mechanical  obHtruction  from  changes  in  the  wall  of  th« 
lotestine  or  to  exterior  pressure  will  not  be  considered  in  this  article. 
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of  the  neoesBify  of  r^alarity^  their  habits  of  iodoor  life,  and  avoidance  of 
exercise,  are  hu^ly  the  causes  of  this.  But  the  anatomical  structure  and 
physiological  life  of  the  woman  otkr  another  explanation.  At  everv 
menstrual  period  the  uterus  enlai^es  and  exercises  a  greater  compression 
upon  the  rectum.  A  tender  and  enlarged  ovary  (and  at  the  menstmal 
epoch  the  ovary  is  always  tender  and  enlai^;ed)  exercises  an  inhibiting 
action  upon  the  muscles  which  bring  the  feces  in  contact  with  it  in  their 
downward  passage.  In  the  married  woman  recurring  pr^nancies  lead  to 
the  habit  of  constipation  from  the  long-continued  pressure  upon  the  colon, 
sigmoid  flexure,  and  rectum,  from  the  extreme  stretching  of  the  abdom* 
inal  muscles,  and  from  the  paralyzing  efiect  of  compression  during  labor. 
The  relaxed  condition  of  the  pelvic  and  abdominal  organs  after  labor 
offers  no  resistance  to  the  distension  of  the  rectum  and  sigmoid  flexure. 
The  cessation  of  the  catamenia  is  accompanied  with  constipation,  nerv- 
ousness, and  a  feeling  of  ill-defined  apprehension  when  the  bowels  are 
moved,  or  abdominal  pains  deter  many  persons,  chiefly  women,  from 
habits  of  regularity.  AH  uterine  and  ovarian  derangements  by  mechan- 
ical or  reflex  means  bring  about  the  same  result  Chlorosis  and  anaemia 
in  girls  are  almost  invariably  associated  with  constipation. 

3.  HereditBLvy  influence  shows  itself  very  markedly  in  the  tendency  to 
constipation  which  is  seen  in  many  members  of  the  same  family.  This 
is  probably  more  oflcn  apparent  than  real,  and  is  the  result  of  neglect  of 
the  proper  attention  to  the  wants  of  children  and  of  the  perpetuation  of 
vicious  habits  of  taking  purgatives. 

4.  The  habits  of  life  and  the  occupation  of  the  individual  have  much 
to  do  with  the  causation  of  constipation.  Those  who  lead  active  out- 
door lives  are  generally  regular  in  their  daily  movements,  but  persons  of 
sedentary  pursuits  or  who  work  in  constrained  attitudes — lawyers,  clerks, 
tailors,  shoemakers,  and  seamstresses — are  predisposed  to  constipation. 
Intellectual  work,  not  only  from  the  muscular  inactivity  which  it  entails, 
but  from  the  diversion  of  energy  to  the  nerve-centres,  develops  tlie  con- 
stipated habit  as  well  as  indigestion.  Men  who  are  overworked  in  busi- 
ness, employds  in  banks,  government  ofiices,  shops,  etc.,  bring  on  tlie 
habit  from  the  hurry  incident  to  their  occupations.  Luxurious  and  ener- 
vating habits  of  life,  over-eating  and  sloth,  with  the  over-indulgence  in 
alcohol  and  tobacco,  have  the  same  effect.  All  the  influences  which 
deteriorate  health,  such  as  bad  ventilation  and  over-heating  of  rooms, 
foul  air,  want  of  cleanliness  of  the  person,  indigestible  food,  imperfect 
mastication,  tight-lacing  in  women,  compression  of  the  abdominal  organs 
in  men,  can  be  said  to  share  in  bringing  it  about.  Serv^ants,  especially 
women,  are  constipated  more  frequently  than  their  masters.  This  is  due 
to  ignorance  and  neglect,  and  sometimes  to  excessive  tea-drinking  and 
irregularity  in  eating. 

5.  Negl«;t  to  establish  or  continue  a  habit  of  daily  regularity  in  defe- 
cation leads  to  the  accumulation  in  the  rectum  of  masses  of  feces.  Resist- 
ing the  desire  to  empty  the  bowel  interrupts  tlie  necessary  reflex  acts,  and 
finally  the  muscular  excitability  and  response  to  the  presence  of  feces  are 
entirely  wanting.  The  continued  contact  of  fecal  matter  with  the  mucous 
membrane  wears  out  its  susceptibility ;  the  over-distension  of  the  rectum 
c^nfeebles  the  power  of  its  muscular  wall,  as  is  the  case  when  all  hollow 
muscular  organs — stomach,  heart,  bladder — are  overstretched.     Thus  a 
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neglect  to  answer  the  demand  for  a  daily  movement  and  the  failure  to 
completely  empty  the  rectum  will  gradually  develop  constipation  in  a 
person  who  has  before  been  perfectly  well  regulated.  In  childhood 
failure  to  teach  and  to  insist  upon  good  habits  is  the  cause  of  much  of 
the  trouble  of  after-life. 

6.  Acute  and  chronic  diseases  of  the  brain  and  spinal  cord  bring  about 
constipation.  Meningitis^  encephalitis;  and  myelitis^  senile  dementia  and 
softening,  have  it  as  a  symptom  at  some  time  or  other.  In  encephalitis 
and  myelitis  there  is  an  interruption  of  motor  nerve-currents.  In  menin- 
gitis and  tetanus  the  muscular  walls  of  the  bowel  and  the  abdominal  mus- 
cles are  In  a  state  of  tonic  contraction. 

7.  The  use  of  aperients  is  an  important  agent  in  developing  the  con- 
stipated habit  by  over-stimulating  and  wearing  out  muscular  activity. 
The  idea  that  a  daily  movement  is  a  necessity,  and  that  an  occasional 
purgative  is  useful  in  relieving  the  system  of  morbid  matter  which  would 
otherwise  induce  disease,  is  the  chief  source  of  this  hurtful  custom. 
The  traditional  meaning  attached  to  the  term  biliousness  implied  the 
resort  to  cathartics  for  its  relief,  and  it  is  much  to  be  regretted  that  with 
our  more  advanced  knowledge  the  effort  should  be  made  to  revive  the 
use  of  this  term,  which  was  wellnigh  abandoned.  More  ignorance  and 
erroneous  treatment  has  hung  upon  the  theory  of  biliousness  than  upon 
any  other  doctrine  of  medicine  within  the  past  thirty  years :  it  is  well  for 
physicians  to  condemn  it  and  to  resist  its  reintroduction  into  scientific 
phraseology.^  If  the  term  bilious  as  applied  to  diseases  were  abandoned, 
much  good  would  come  of  it.  The  general  use  of  purgative  mineral 
waters  has  added  to  tliis  evil.     Among  the  better  classes  these  waters 

Elay  the  same  part  as  the  liver  regulators  and  vegetable  pills  do  among 
iborers  and  servant-maids.  Both  gratify  the  innate  love  for  self-medi- 
cation by  a  resort  to  cathartics  for  the  slightest  ailment.  At  first  the 
injurious  effects  are  not  apparent,  but  in  .time  the  reflex  function  is  not 
brought  into  activity  except  by  ^ificial  aids.  The  intestinal  and  rectal 
musdes  must  be  whipped  into  action,  their  normal  contractile  power 
being  lost. 

8.  Certain  vegetable  and  mineral  substances  taken  either  intentionally 
or  by  accident  constipate  the  bowels.  Chief  among  these  stand  opium 
and  its  preparations.  All  opium-eaters  are  constipated.  Lead  which  is 
accidentally  taken  into  the  system  by  workers  in  metals,  painters,  etc. 
invariably  produces  obstinate  constipation.  The  use  of  tobacco  in  excess 
has  the  effect  of  deranging  digestion  and  causing  constipation  in  many 
persons,  but  this  result  is  occasional  only. 

9.  Chronic  diseases  of  the  lungs  and  heart,  by  enfeebling  the  muscular 
movements  which  take  part  in  defecation,  as  well  as  by  the  general  feeble- 
ness and  the  chronic  intestinal  catarrh  and  indigestion  which  they  create, 
are  causes  of  constipation.  Chronic  diseases  of  the  liver,  especially  cir- 
rhosis, are  also  causes.  Constipation  accompanies  obesity,  for  in  very  fat 
persons  the  abdominal  walls  have  but  little  power  of  contraction ;  the 

'  For  an  excellent  and  dispassionate  statement  of  the  reasons  for  abandoning  the  theory 
of  the  influences  of  bile  as  a  caase  of  disease,  and  the  use  of  the  term  bilious,  consult  The 
JBUff  Jaundiee,  and  Bilhvt  DUeaset!,  by  J.  Wickham  Legg,  chaps,  viii.  and  xxix.  The 
Hippocratic  and  Galenical  belief  has  been  transmitted  with  but  little  alteration  through 
8tu)(  Andrie,  Abemethy,  and  Copland  to  the  writers  of  to-day  on  biliousness. 
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muscle-layer  is  thin  and  flaccid.  There  is  also  in  such  persons  in 
advanced  life  an  accumulation  of  fat  in  the  mesentery  and  around  the 
colon.  The  muscle  of  the  bowel  is  in  a  state  of  fatty  degeneration^  and 
atony  and  dilatation  of  the  gut  follow. 

10.  Painful  affections  about  the  rectum  and  anus  deter  persons  from 
yielding  to  the  desire  for  defecation.  Fissure  of  the  anus  is  the  principal 
one  of  these,  but  fistula,  hemorrhoids,  and  local  eczema  have  a  similar 
influence.  A  simple  rigidity  or  spasmodic  stricture  of  the  anal  sphincter 
creates  constipation.^ 

11.  Constipation  is  a  symptom  in  chronic  cachexies  and  wasting  dis- 
eases, in  the  convalescence  of  acute  exhausting  illness,  as  typhoid  fever 
and  pneumonia,  or  in  persons  bedridden  from  any  cause.  Defective 
nutrition  and  degeneration  of  the  muscle-fibre  of  the  intestine  explain 
these  cases.  In  some  of  them,  with  improved  nutrition,  regeneration 
takes  place  with  a  return  of  contractility. 

12.  JDisorders  of  the  digestive  system  have  constipation  as  a  conse* 
quence  and  a  symptom.  The  reflex  sympathy  between  the  movements 
of  the  stomach  and  of  the  intestines  brings  this  about  in  gastric  diseases.' 
It  occurs  in  gastric  cancer  and  ulcer,  in  acute  and  chronic  gastritis,  in 
dilatation  of  the  stomach,  and  in  pyloric  stricture.  The  small  amount 
of  ingesta  entering  the  duodenum  in  these  diseases  diminishes  the  bulk 
of  fecal  matter.  In  acute  intestinal  catarrh  diarrhoea  is  the  rule,  but  the 
bowels  may  be  constipated  in  intense  inflammation  and  ulceration  of  the 
mucous  membrane,  as  is  often  the  case  in  typhoid  fever.  In  chronic 
intestinal  catarrh  constipation  is  more  common  in  the  mild  forms  than 
diarrhoea.  The  thickening  and  irritation  of  the  mucous  membrane  lead 
to  a  diminution  of  reflex  excitability  and  loss  of  elasticity  and  contrac- 
tility in  the  muscular  coat.  Hence,  except  in  cases  where  the  inflamma- 
tion is  low  down  or  where  ulcers  have  formed,  constipation  is  a  more 
frequent  symptom  than  diarrhgea.  The  alteration  in  the  quantity  and 
character  of  tne  intestinal  secretions  in  chronic  catarrh  is  stated  to  be  an 
important  element.  This  is  to  some  extent  true.  Mucus,  which  is  the 
chief  product  of  this  condition,  leads  to  indigestion  and  fermentation  of 
the  intestinal  contents  and  to  increased  irritation  of  the  mucous  mem- 
brane. The  evolved  gas  distends  the  bowel  and  weakens  its  contractile 
power.  The  fecal  mass  when  it  reaches  the  rectum  has  an  excess  of 
mucus  within  it  or  around  it  which  makes  its  expulsion  more  diflicult 
But  the  diminution  or  absence  of  bile  does  not  constipate.  In  simple 
jaundice  diarrhoea  is  not  uncommon,  and  an  excess  of  bile  does  not  of 
necessity  cause  diarrhoea.* 

The  eflects  of  the  modifications  of  the  pancreatic  secretion  are  not  well 
known.  Pancreatitis  is  attended  by  constipation.  Fatty  diarrhoea  is 
believed  to  follow  occlusion  of  the  pancreatic  duct  by  pancreatic  calculi 
and  chronic  catarrh  of  the  duct.  Peristalsis  is  lost  in  peritonitis  from 
the  mascular  coat  being  infiltrated  with  serum  and  paralyzed,  but  tuber- 
culous peritonitis  is  frequently  accompanied  by  diarrhoea. 

13.  Loss  of  fluids  by  abundant  perspiration,  by  diuresis,  diabetes,  and 
lactation,  increases  the  dryness  of  the  bowel  contents  and  hinders  free  evac- 

'  Kunemann,  De  la  Oonstipaiion  eom^iquSs  de  Contraction  du  Sphincter  anal^  et  de  aon 
Trailement  par  la  Dilatation  de  l*Ann8f  Paris,  ISol. 
*  Leube,  in  Ziemaaen's  Cydopcedia,  vol.  vii.  p.  211.  •  Legg,  op,  ctf.,  p.  271. 
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uatioDS.  This  is  observed  as  a  result  of  the  arrival  in  a  tropical  climate 
and  in  very  hot  weather  in  any  climate.  The  profuse  sweats  accompany- 
ing phthisis,  acute  rheumatism,  intermittent  fever,  and  unusual  exercise 
cause  constipation.  Another  explanation  which  applies  to  this  has  been 
offered  by  Grood  and  Eberle,  wlio  ascribe  constipation  to  tlie  excessive 
action  of  the  absorbents  in  the  small  intestine,  by  which  the  fluid  portion 
is  too  rapidly  and  too  thoroughly  removedJ  Exercise  by  promoting 
activity  of  the  functions  in  general  may  induce  constipation  in  this  way. 
In  spermatorrhoea  the  stools  are  infi-equent.  An  insufficient  amount  of 
water  taken  with  food  is  another  cause. 

14.  Food  which  has  but  little  waste  to  be  got  rid  of — as  milk  or  beef — 
leaves  a  small  residuum  to  be  propelled  along  the  intestine,  and  therefore 
in  one  sense  is  constipating.  Insuilicient  food  acts  in  the  same  way.  An 
indigestible  diet  in  excess,  especially  vegetable  food,  a  large  part  of 
which  is  insoluble,  constipates  by  filling  the  bowel  with  matter  which 
cannot  be  got  rid  of,  and  chronic  catarrh  results.  The  stones  and  seeds 
of  fruits,  as  cherry-  and  plum-stones,  raspberry-  and  currant-seeds,  husks 
of  corn  and  oats,  produce  acute  or  chronic  constipation  with  serious  symj)- 
toms.  Intestinal  worms  (generally  lumbricoids)  when  in  large  numbcra 
cause  obstruction  of  the  bowel;'  and  various  foreign  substances  taken  by 
caprice  or  to  take  the  place  of  food  have  produced  die  same  result:  among 
these  stick  cinnamon,'  sawdust,*  and  clay  (among  the  clay-eaters  of  the 
South)  have  been  mentioned.  Magnesia,  insoluble  pills,  and  other  med- 
icines sometimes  form  concretions  in  the  bowel.  Enteroliths  and  acciden- 
tal concretions  form  in  the  intestinal  canal  and  are  sources  of  obstruction. 
Any  foreign  body  is  a  nucleus  around  which  concentric  layers  of  phosphate 
of  lime  are  deposited,  and  thus  a  hard  calculus  is  formed.  Gall-stones 
may  pass  into  tlie  canal  and  there  accumulate  in  such  numbers  as  to 
interfere  with  the  passage  of  the  fecal  matter. 

Pathological  Anatomy. — In  cases  where  constipation  has  lasted 
many  years  no  alteration  of  the  parts  involved  may  be  found.  When 
lesions  do  occur  the  pathological  anatomy  includes  changes  in  the  posi- 
tion,* calibre,  and  in  the  walls  and  contents  of  the  intestines.  The  most 
common  displacement  is  that  of  the  transverse  colon,  which  is  depressed 
in  its  centre ;  tlie  acute  angle  of  the  descending  part  may  reach  as  far 
down  as  the  hypogastrium.  The  caecum  sometimes  lies  in  the  centre  of 
the  abdomen.  Dislocations  of  the  intestines  are  congenital,  due  to  anom- 
alies of  intra-uterine  development,  in  which  case  they  become  causes  of 
death  in  newly-born  children  from  obstruction,  or  if  insufiBcient  to  cause 
death  they  establish  habitual  and  incurable  constipation ;  or  constipation 
may  bring  about  displacement  by  the  greater  weight  of  a  portion  of  the 
bowel  constantly  loaded  with  fecal  matter. 

The  sigmoid  flexure  is  usually  the  seat  of  the  greatest  dilatation ;  its 
expansion  may  be  a  caiLse  or  a  consequence  of  constipation.*  It  may 
reach  a  maximum  of  distension  w^hen  it  fills  the  entire  abdominal  cavity, 
compressing  all  the  abdominal  organs  and  pushing  the  stomach,  liver, 

*  Dick,  Braithwaii^s  Relronftct,  xvii.  p,  152. 

*  Copland,  Medical  Rtponitoryy  vol.  xvii.  p.  243. 

*  Ware,  Boston  Med,  and  Surgical  Journal,  1858,  vol.  Iviii.  p.  501. 

*  Bonney,  ibid,,  1859,  vol.  lix.  p.  39.  *  Votsch,  KoprosUue,  Erlangen,  1874. 

*  Trastoiir,  '^  De  la  Dilatation  passive  de  riliaque,  et  de  ses  conB^quenceB,"  Jourmd  de 
Med.  de  C  Quest,  1878-79,  tome  xii.  p.  165. 
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and  intestines  into  the  thorax.  In  a  case  of  this  kind  the  circumference 
of  the  dilated  part  was  twenty-seven  inches.*  The  descending  colon  may 
l)e  distended  with  tlie  sigmoid  flexure,  or  the  whole  colon  may  be  dilated 
from  the  upper  port  of  the  rectum  to  the  caecum;*  the  same  thing  hap- 
pens rarely  in  tne  small  intestine.  In  one  case,  in  which  there  w&s  an 
accumulation  of  feces  in  the  sigmoid  flexure,  the  large  intestine  presented 
itself  as  two  immense  cylinders  lying  side  by  side,  extending  from  the 
opigastrium  to  the  pelvis.*  Each  was  about  five  and  a  lialf  inches  in 
diameter,  and  together  they  filled  the  abdominal  cavity.  The  circum- 
i'ercncc  of  the  stretched  colon  varies  from  ten  to  thirty  inches.  Pouches 
ibrming  little  rounded  tumors  are  seen  on  the  outer  surface  of  tlie  colon ; 
they  are  sometimes  hernial  protrusions  of  the  mucous  membrane  through 
the  muscular  coat  (Wilks  and  Moxon),  or  if  large  they  are  dilatations 
of  the  pouches  of  the  colon.* 

The  colon  is  sometimes  much  lengthened.  But  little  weight  can  be 
attached  to  this  anomaly,  as  there  is  a  difference  in  the  length  of  the 
colon  in  different  nations  and  individuals,  depending  upon  the  charac- 
ter of  the  food,  being  longer  in  those  who  eat  largely  of  vegetable 
food.* 

The  mucous  membrane  is  normal  or  hypenemic,  or  is  in  various  stages 
of  chronic  catarrh.  Proctitis  may  exist  with  follicular  ulcers;  ulcers 
form  in  the  caecum,  sigmoid  flexure,  and  in  the  bends  of  the  colon ;  per- 
forations and  peritonitis  rarely  occur.  Chronic  peritonitis  has  resulted 
from  the  stretching  of  the  bowel  from  retained  and  hardened  feces; 
adhesions  may  form  which  ultimately  cause  death  by  obstructing  the 
canal.  The  walls  of  the  intestines  are  in  long-standing  cases  much 
thinned.  There  are  many  reasons  to  believe  that  fatty  degeneration  of 
the  smooth  muscular  fibre  takes  place,  in  consequence  of  which  it  loses 
its  contractile  power  and  atrophies.  This  lesion  is  most  common  in 
advanced  life,  and  accompanies  fatty  accumulation  and  degeneration 
elsewhere.  Its  results  would  be  constipation,  distension  of  the  bowel 
with  gas,  and  sometimes  symptoms  of  intestinal  obstruction.^  A  thinned 
and  dilated  bowel  may  easily  be  lacerated  under  unusual  stimulation,  as 
from  a  purgative.  In  a  case  recently  seen  by  the  writer  such  an  accident, 
rupture  of  the  colon  and  death  from  peritonitis,  occurred  from  the  effects 
of  an  active  purge  taken  to  bring  on  abortion.  Hypertrophy  of  the 
wall,  especially  of  the  muscular  coat,  coexists  with  ailatation,  and  is 
most  common  in  the  upper  part  of  the  rectum  and  sigmoid  flexure.  It 
is  caused  by  overwork  in  expelling  fecal  accumulations.  The  walls 
never  become  as  much  thickened  as  in  constipation  from  organic 
stricture. 

Collections  of  fecal  matter  may  be  found  in  any  portion  of  the  colon, 
but  more  frequently  in  the  rectum,  sigmoid  flexure,  descending  or  trans- 

^  Dupleix,  Le  Progrh  midieale,  Paris,  1877,  tome  v.  p.  9-53. 

«  Peacock,  "Fatal  Constipation,  with  Excessive  Dilatation  of  the  Colon,"  Tr.  Palh,  Soc 
Limdon^  vol.  xxiii.  p.  104. 
■  Lewitt,  Chicago  Med.  Joum.^  vol.  xxiv.,  1867,  p.  359. 

*  Gay,  "  Sacculated  Colon,  Prolonged  Constipation,"  IV.  Path.  Soe,  London,  vol.  v.  p. 
174. 

*  Ziemssen^s  Cydopcedia^  vol.  vii.  p.  606. 

*  Cases  are  recorded  of  death  with  symptoms  of  intestinal  ohstniction  in  which  no 
lesion  was  foand  beyond  a  dilated  colon ;  as,  for  example,  in  Briiish  Medical  JoumaL 
April,  1879,  p.  621. 
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verse  colon,  or  csecum.  They  lie  within  the  intestinal  tube,  partly  or 
wholly  occluding  it,  or  within  lateral  pouches,  forming  tumors  which  are 
sometimes  quite  large.  In  this  last  form  there  is  no  obstacle  to  the  free 
passage  of  feces  along  the  canal.  Fecal  accumulations  occur  as  small 
round,  oval,  or  irregularly-shaped  lumps  (scybalce),  and  are  often  covered 
witli  layers  of  transparent  semi-fluid  mucus,  puriform  mucus,  or  mucus 
in  filaments.  The  small  concretions  vary  in  density ;  they  may  be  so 
hard  as  to  resist  the  knife,  and  may  be  mistaken  for  gall-stones ;  larger 
masses,  semi-solid  or  solid,  are  most  commonly  seen  in  the  rectum  and 
sigmoid  flexure.  Here  the  collection  may  I'each  an  immense  size.  In 
one  case  fifteen  quarts  of  semi-solid,  greenish-colored  fecal  matter  were 
removed  at  the  autopsy.^  In  two  other  cases  the  weight  of  the  feces 
found  in  the  bowel  was  thirteen  and  a  half  and  twenty-six  pounds* 
respectively.  The  whole  colon  from  the  anus  to  the  caecum  may  1x5 
filled  with  such  a  mass,  as  in  a  case  mentioned  by  Bristowe,  where  the 
colon  "  was  completely  full  of  semi-solid  olive-green  colored  feces.  The 
small  intestines  were  also  considerably  distended,  ....  and  were  filled 
throughout  with  semi-fluid  olive-green  contents."* 

The  color  of  these  collections  is  black,  reddish,  deep  green,  or  yellow. 
In  composition  the  scybalae,  concretions,  and  larger  masses  consist  of  fecal 
matter,  with  unaltered  vegetable  fibre ;  they  may  be  composed  partly  of 
skins  of  graj^es,  cherry-stones,  biliary  calculi,  hair,  woody  fibre,  magnesia, 
or  other  foreign  substances.  Where  fecal  concretions  long  remain  in  the 
intestine  they  acquire  a  hardness  like  stone,  and  can  with  the  microscope 
only  be  distinguished  from  mineral  matter.*  Hemorrhoidal  tumors,  anal 
fissures,  perirectal  abscesses,  fistulse  communicating  externally  or  with 
the  gut,  are  found  in  connection  with  constipation.  Abscess  of  the  iliao 
fossa  has  been  observed  in  the  same  relationship.* 

Symptoms. — In  persons  who  have  a  daily  movement  an  occasional 
interruption  of  two  to  four  days  may  take  place  without  local  or  general 
signs  of  inconvenience.  It  is  often  asserted  by  patients  that  one  day's 
omission  induces  sufiering,  and  recourse  is  immediately  had  to  laxatives. 
This  may  be  justified  sometimes,  but  in  the  majority  of  cases  no  actual 
sufiering  follows  a  very  rare  and  short  constipation.^  If,  however,  sym])- 
toms  do  occur  after  a  constipation  of  one  to  three  days,  there  is  a  sense 
of  fulness  and  heat  about  tlie  rectum  which  is  greater  after  stool ;  when 
the  bowels  are  moved,  it  is  with  effort  (provided  that  no  enema  or  ])ur- 
gative  has  been  taken),  and  the  bulk  of  the  expelled  mass  is  much  greater 

*  Peacock,  TV.  Path.  Soe.  London,  vol.  xxiii.  p.  104. 

*  Lainaziirier,  Archives  giniraleKf  Paris,  1824,  t  iv.  p.  410. 

*  Chelius,  Heidelberg  Med,  Ann.,  1838,  vol.  iv.  p.  55. 

*  Bristowe,  "  Diseases  of  Intestines  and  Peritoneum,"  WooiJPa  Library^  New  York, 
1879,  p.  21. 

*  A  remarkable  ra.%  is  recorded  (Dictlonnaire  de  Mkledne^  Paris,  1834,  t  viii.  p.  435) 
in  which  an  ulceratinp^  cancer  of  the  fundus  of  tlie  uterus  had  opened  ooramunicntion  and 
formed  adhenions  with  the  small  intestine,  from  whence  the  feces  passed  into  the  uterus 
and  out  through  the  vagina.  The  large  intestine,  totally  occluded,  contained  petrified 
fecal  matter. 

*  Richet,  '' Abscess  of  Iliac  Fossa,"  Revue  de  Thirapeuligue  mSdiiXhchirurgiealef  187G, 
p.  563. 

'  Some  ir.teresting  remarks  in  connection  with  the  idea  that  constipation  is  not  neces- 
sarily hurtful,  and  is  in  stmxe  cases  beneficial,  may  be  found  in  a  pamphlet  by  C.  I.  Harris, 
h  our  Phy^iolofpj  of  the  I^rt/e  luteMint  correct,  and  is  Constipation  in  certain  cases  as  Injvr* 
ious  at  is  supposed  t  London,  1878.  * 
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than  usual^  being  moulded  and  hardened  from  its  longer  retention  in  the 
rectum.  The  margins  of  tlie  anus  are  tender,  and  the  unsatisfied  feeling 
after  stool  is  due  to  distension  of  the  hemorrhoidal  veins  and  oedema  of 
the  tissues  around  them — ^a  condition  which  ends  in  painful  or  bleeding 
hemorrhoids.  There  are  signs  of  impaired  digestion,  loss  of  appetite,  a 
coated  tongue,  oppression  after  eating  and  flatulence,  and  distension  of 
the  abdomen.  Headache  is  apt  to  be  present,  with  flushing  of  the  face 
and  general  discomfort  or  irritability  of  temper.  These  phenomena  may 
all  disappear  within  two  or  throe  days  by  a  spontaneous  stool  or  by  the 
use  of  a  purgative. 

Acute  symptoms  of  a  violent  nature  are  sometimes  developed  in  per- 
sons who  have  been  constipated  a  long  or  short  time,  in  consequence  of 
attempts  at  purgation  or  from  the  accumulation  of  indigestible  food. 
Violent  paroxysmal  pains  in  the  abdomen  and  efforts  at  stool  are  soon 
followed  by  symptoms  of  intestinal  obstruction  and  serious  collapse. 
Quick  relief  follows  a  free  movement  from  the  bowels  obtained  by  an 
enema,  or  if  not  so  relieved  the  case  may  terminate  fatally. 

A  frequent  recurrence  of  fecal  retention  from  the  causes  mentioned  will 
in  time  develop  the  constipated  habit.  Distension  of  the  rectum  increases 
its  capacity  and  destroys  its  sensibility  and  expulsive  power.  The  colon 
above  the  point  of  stoppage  is  distended  with  gas  and  weakened.  The 
bowels  are  rarely  moved  spontaneously,  and  finally  are  never  emptied 
without  artificial  aid.  The  literature  of  medicine  contains  many  extra- 
ordinary records  of  prolonged  fecal  retention,  ranging  from  a  few  Aveeks 
to  many  months.^ 

The  evacuations  in  chronic  constipation  are  harder  and  more  dry  than 
they  should  be ;  they  are  passed  in  masses  of  various  sizes,  and  in  color 
are  brown,  black,  dark-green,  or  yellow.  Sometimes  a  coating  of  mucus 
is  on  the  outside,  and  sometimes  streaks  of  blood,  or  there  is  an  intimate 
admixture  of  mucus,  giving  a  slimy,  gelatinous  appearance  to  the  mass. 
Semi-digested  food,  as  partly-altered  milk,  meat,  or  vegetable  matter,  is 
seen,  and  quite  frequently  there  is  an  intercurrent  diarrhoea  which  alter- 
nates with  costiveness. 

The  local  symptoms  about  the  pelvis  and  anal  opening  and  in  the  lower 
extremities  come  from  the  pressure  of  accumulations  of  feces.  Thus,  com- 
pression of  the  iliac  veins  delays  circulation  in  the  lower  extremities;  cold 
feet  or  oedema  of  the  feet  and  ankles  and  varicose  veins  follow.  If  the 
pressui'e  is  on  the  ilio-hypogastric  and  ilio-inguinal  nerves,  there  are  neur- 
algic pains  in  the  groin  and  over  the  crest  of  the  ilium.  The  sciatic  and 
crural  nerves  may  be  the  seats  of  pain.  Varicocele  is  the  effect  of  weight 
upon  the  spermatic  veins.  Erections  and  seminal  emissions  in  men  follow 
pressure  on  the  pubic  veins  and  prostatic  portion  of  the  urethra.  Keten- 
tion  of  urine  also  may  come  from  the  latter  cause.  If  the  kidneys  and 
ureters  are  compressed  by  fecal  tumors  in  the  descending  or  transverse 

*  Am,  Joum,  Med.  Sei.,  Philada.,  1846,  p.  260  (three  months  and  twenty-two  days); 
Kenaudin,  Diet,  dea  Sei.  mM.,  t.  vi.  p.  257  (four  months);  Strong,  Am.  Joum,  Med.  Sw^ 
Oct.,  1874,  p.  440  (eight  months  and  sixteen  dujs) ;  Valentin,  R\lU,  dea  Sei.  mid.,  t.  x. 

}).  74  (nine  months) ;  Staniland,  London  Med.  paz.^  vol.  xi.  p.  245  (seven  months) ;  Duih 
in  Hosp,  Reports,  vol.  iv.  p.  303  (eight  months) ;  Inman,  Hnlf- Yearly  AbfU.  Med.  Sei^  voL 
xxxi.  p.  275  (two  years) ;  Devil liers,  Joum.  de  Med.,  1756,  t.  iv.  p.  257  (two  years) ;  J. 
Chalmers,  Med.  Oax.,  London,  1848,  vol.  xxi.  p.  20  (three  years) ;  Philada.  Med.  Jlfuaeam, 
1805,  vol.  i.  p.  304  (fourteen  years;. 
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colon,  nephritic  pain,  albuminuria,  or  retraction  of  the  testicle,  with  delay 
in  the  escape  of  urine,  may  happen.  Icterus  and  its  consequences  are 
owing  to  pressure  on  the  common  bile-duct ;  the  liver  and  other  organs 
may  be  displaced  and  the  aortic  circulation  obstructed  by  fecal  compres- 
sion. In  women  the  retention  of  fecal  matter  in  the  rectum  is  the  source 
of  special  symptoms ;  it  contributes  largely  to  the  occurrence  of  cervical 
anti-flexion  in  the  soft,  pliable,  growing  uterus  of  girlhood  (Thomas),  and 
unites  with  retroversion  in  women  who  have  borne  children  to  produce 
great  suffering. 

An  unnatural  state  of  the  digestive  system,  as  a  cause  or  result,  is  the 
invariable  accompaniment  of  chronic  constipation.  The  appetite  is  want^ 
ing ;  the  tongue  is  coated,  and  may  be  pale,  soft,  and  indented  by  the 
the  teeth.  Distress  follows  eating ;  the  abdomen  is  distended  with  gas 
and  is  hard ;  all  the  evidences  of  gastric  or  intestinal  indigestion  may  be 
found.  Nutrition  is  imperfect,  as  is  shown  in  loss  of  flesh  and  in  the 
signs  of  functional  disorder  to  be  next  described. 

The  nervous  system  is  soon  deranged ;  sleep  is  unrefreshing,  restless, 
and  disturbed  by  dreams.  There  are  headache  and  mental  and  physical 
indolence.  The  patient  speaks  of  being  giddy,  faint,  and  nervous.  Dis- 
turbance of  vision  (muscee  volitantes),  of  hearing  (tinnitus  aurium),  and 
alarming  attacks  of  dyspnoea  and  cardialgia  may  oocur.^  Heart-palpita- 
tions and  profuse  perspirations  are  the  effect  of  excitement  or  effort  of  any 
kind.  Chilliness  or  violent  chills  can  be  traced  to  this  cause  also.  In 
women  hysteria,  disturbed  menses,  ansemia,  and  chlorosis  accompany 
constipation. 

Nervous  symptoms  ai^e  very  common  in  the  young,  and  it  is  doubtful 
whether  they  are  consequences  of  constipation  or  whether  tliey  form  a 
part  of  a  general  state  of  malnutrition  and  anseroia.  Hypochondria  is 
undoubtedly  closely  connected  with  the  constipated  habit,  and  the  failure 
to  secure  a  daily  movement  becomes  the  subject  of  unceasing  thought  and 
anxiety.  Hallucinations  and  sudden  loss  of  consciousness,  aphasia,^  and 
delirium,  have  been  found  to  depend  upon  fecal  accumulation.'  The  ab- 
sorption of  fluids  and  gases  from  too-long-retained  and  decomposing  feces 
may  explain  such  cases.  The  nerve-centres  soon  show  the  effect  of  the 
supply  of  altered  or  contaminated  blood.*  It  is  probable  that  the  marked 
nervous  symptoms  are  more  due  to  this  cause  than  to  reflex  influences. 

A  coincidence  exists  between  dislocation  of  the  colon  and  various  states 
of  mental  disturbance.  Ten  cases  of  suicide  were  seen  by  Votsch  in  which 
there  were  displacements  of  the  colon.  Laudenborger  of  Stuttgart  found 
that  in  ninety-four  autopsies  of  insane  persons  there  were  anomalies  of 
position  of  the  transverse  colon  in  one-seventh  of  the  number  (Votsch). 

Fever  is  not  infrequently  due  to  constipation.  During  the  course  of 
typhoid  and  other  fevers  an  unusual  elevation  of  temperature  is  often 

*  C.  C.  Melhose,  Hvfelon^s  Journal^  1841,  xcii.,  Stuch  iv.  p.  105. 

'  Mattei,  *'  Aphasia  cored  by  relieving  Ck>ii8tipation/'  Bull,  de  IP  Acad,  de  Med.,  Paris, 
L  XXX.,  1864-65,  p.  870. 

*  Pulitzer,  Wien.  med.  Preaney  1866,  x.  p.  439.  Case. — A  man  let.  42,  with  fileeplessness, 
hypochondriasis,  hallucinationg,  and  one  attack  of  sudden  loss  of  consciousness;  symp- 
toms relieved  by  removing  a  large  quantity  of  fetid  fecal  matter  from  bowels.  Also 
Dujardin'l^umetz,  serious  nervous  symptoms  due  to  constipation  {Balltiin  de  Tkirap.f 
Paris,  t.  89,  1875,p.  179). 

*  Bell,  Laneei,  London,  1880,  i.  243-283. 
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traced  to  a  neglect  to  have  the  bowels  emptied.  But  very  high  temper- 
ature sometimes  depends  upon  constipation  alone^  and  is  at  once  reduced 
by  removing  the  cause.  This  may  occur  in  the  course  of  chronic  dis- 
eases or  in  nealth^  especially  in  children.^  The  temperature  rises  from 
normal  to  104^  F.,  and  even  higher,  and  immediately  drops  to  normal 
when  the  bowels  are  moved.  When  a  sudden  rise  in  temperature  comes 
with  acute  constipation,  the  influence  must  be  a  reflected  one  from  the 
mucous  surface  to  the  heat-centre. 

The  urine  is  dark-colored  and  scanty,  loaded  often  with  urates,  or  it 
may  be  limpid  and  of  a  very  low  speciiic  gravity.  The  escape  from  the 
bladder  ana  through  the  ureters  may  be  obstructed  by  compression,  as 
already  mentioned.  Suppression  of  urine  has  occurred,  and  been  relieved 
by  removing  large  fecal  collections.'  In  women  catamenial  irregularity 
and  dysuria  are  generally  associated  with  constipation.  Disturbances  in 
pelvic  circulation  and  load  pressure  of  a  distended  rectum  explain  these 
conditions. 

The  skin  is  often  parched,  sallow,  and  is  sometimes  covered  with  erup- 
tions, as  acne,  psoriasis,  eczema,  erythema,  or  prurigo.  Injuries,  wounds, 
and  cracks  of  the  skin  heal  slowly. 

Results  and  Complications. — ^The  lateral  pouches  of  the  colon, 
most  commonly  at  the  sigmoid  flexure,  become  distended,  and  deeper 
pouches  are  formed,  where  fecal  matter  is  retained.*  This  need  not  inter- 
fere with  the  regular  daily  movements.  Fecal  tumors  are  thus  formed, 
the  nature  of  which  is  often  not  recognized.  The  colon  mav  be  dis- 
tended  so  as  to  fill  a  large  part  of  the  abdomen.  The  pressure  of  hard- 
ened feces  brings  about  ulceration  of  the  mucous  membrane,  perforation 
and  extravasation  of  the  contents  into  the  abdominal  cavity,  with  fatal 
peritonitis.  Abscesses  in  tlie  perirectal  tissues,  with  fistulse,^  anal  fissures, 
hemorrhoids,  prolapse  of  the  rectum,  varices  of  the  prostate  gland  and 
bladder,  owe  their  origin  to  fecal  collections,  especially  in  advanced  life. 

Intussusception  has  been  attributed  to  the  weight  of  a  mass  of  feces. 
Typhlitis  and  perityphlitis  may  come  from  retention  in  the  caecum. 
Pressure  uiK)n  the  viscera  brings  about  derangements  in  their  functions, 
many  of  which  have  already  been  described.  From  straining  at  stool  a 
hernia,  haemoptysis,  or  cerebral  hemorrhage  may  happen.  Cases  have 
been  reported  of  death  from  rupture  of  an  aneurism  of  the  aorta  while 
at  stool,  and  J.  F.  Hartigan  met  with  a  case  of  spontaneous  rupture  of 
the  aorta,  where  the  vessel  was  apparently  but  little  diseased,  occurring 
in  a  man  aged  sixty  during  the  act  of  defecation.^ 

>  F.  Barnes,  "On  the  Pyrexia!  Effects  of  Constipation/*  Med.  Prem  and  CireuJar,  1879, 
N.  S.  zzviii.  p.  477.  Also,  C.  H.  Jones,  Laneety  London,  1879,  ii.  p.  229 — a  case  in  which 
there  was  a  temfteratare  of  104.1°,  pulse  180°,  and  delirium  due  to  scybalae  in  bowel; 
Cabot  and  Warren,  "High  Temperature  from  Constipation,"  Boston  Med.  ojnd  Surrf, 
Joum.,  1880,  ciii.  p.  1571. 

'  Barnwell,  Cinein.  Med.  News,  1875,  vol.  viii.  p.  353 — female  tsL  45.  Had  no  move- 
ment for  five  days;  suffered  with  tympanites;  severe  pain  in  right  iliac  region,  with 
persistent  vomiting ;  tumor  in  same  region ;  complete  suppression  of  urine.  At  the  end 
nilh  day  passed  large  quantity  of  apple-jieelings  and  fecal  matter.  Ketum  of  flow  of 
urine;  passed  two  gallons  in  ten  hours. 

■  Long,  Med.  Times  and  Oazeite,  1856,  vol.  ii.  p.  286. 

^  Bannerot,  C,  Du  Phlegmon  pehi-rectal  infirUwe  el  ds  la  Fistule  de  PAntts  eonsSentivt 
eauaies  par  la  Omstipaiion,  Paris>  1880. 

^  Hartigan,  Tr.  Med.  Soe.  District  of  Colambia,  vol.  i.  No.  3,  1874,  p.  55.  See  also  same 
number  for  a  valuable  paper  on  spontaneous  rupture  of  aorta,  by  J.  J.  Woodward. 
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Tlie  effects  upon  the  general  system  are  those  connected  with  malnutri- 
tion. The  health  may  be  profoundly  altered  and  death  occur  from  second- 
ary diseases.  Many  general  symptoms  are  due  to  the  retention  in  the 
blood  of  excrementitious  matters  or  to  tlieir  reabsorption.^ 

Diagnosis. — ^The  diagnosis  of  constipation  is  not  difficult  except  in 
hysterical  women,  who  select  this  as  one  of  their  subjects  of  deception. 
Primary  must  be  distinguished  from  secondary  constipation,  the  last  being 
a  symptom  of  some  general  or  local  disease.  The  history  of  the  case  and 
the  predominating  symptoms  will  be  guides  to  a  decision,  but  constipation 
should  be  regarded  as  a  symptom  until  it  is  proved  to  be  otherwise.  The 
tendency  is  to  look  upon  it  and  to  treat  it  as  a  distinct  malady ;  important 
organic  changes  elsewhere  may  thus  be  overlooked.  Simple  habitual 
constipation  may  be  mistaken  for  constipation  due  to  lesions  in  the  wall 
of  the  intestine  or  to  closure  from  the  external  pressure  of  tumors. 

Slowly-developed  symptoms  of  obstruction  may  come  from  polypoid 
growths  or  benign  tumors  in  the  rectum,  colon,  csecum,  duodenum,  and 
ileum.  They  are  usually  found  in  the  rectum.  The  diagnosis  can  only 
be  made  when  the  growth  is  in  the  rectum  or  when  the  tumor  is  expelled 
from  the  bowel.  Cancerous  obstruction  is  accompanied  by  cachectic 
changes,  by  the  presence  of  an  abdominal  or  rectal  tumor,  the  passage 
of  blood  and  mucus,  and  violent  rectal  or  abdominal  pain.  Primary 
cancer  in  the  small  intestine  appears  in  the  form  of  lymphoma;  it 
readily  ulcerates,  and  rather  widens  than  narrows  the  channel  of  the 
bowel.* 

Stricture  of  the  bowel  is  most  commonly  found  low  down  in  the  rec- 
tum or  sigmoid  flexure,  within  reach  of  the  finger  or  exploring  bougie. 
If  high  up,  it  can  only  be  diagnosed  by  exclusion  and  by  its  slow  pro- 
gression from  bad  to  worse.  Syphilis  or  dysentery  has  nearly  always  pre- 
ceded the  development  of  stricture. 

Tumors  in  tlie  abdomen  or  pelvis  compress  the  colon,  and  while  they 
are  small  they  may  be  overlooked ;  sooner  or  later  they  grow  so  as  to  be 
recognized. 

The  presence  of  gall-stones  as  obstructions  may  not  be  detected  until 
they  are  passed.  The  previous  occuiTence  of  attacks  of  hepatic  colic, 
followed  by  jaundice,  gives  rise  to  the  suspicion  that  gall-stones  are  in 
the  intestine  if  they  have  been  carefully  looked  for  in  the  stool  but  never 
found.*  Enteroliths  give  no  indication  by  which  they  could  be  known 
to  be  in  the  bowel. 

All  forms  of  constipation  from  organic  modification  of  the  walls  grow 
worse  and  have  no  remissions ;  some  rapidly  progress  towaixl  a  fatal  ter- 
mination. Simple  constipation  is  subject  to  improvement  and  relapses  due 
to  the  character  of  the  food,  climate,  exercise,  etc.  The  etiology  is  an 
important  guide. 

stercoral  tumors  may  be  known  by  their  position  and  character  as 

^  Sterk,  ''Ueber  den  schudliclien  einfluBS  der  chroniscben  Stnhlverhatten  auf  den 
Gesamnr  organismus/'  Wien,  med,  PreMe,  xxii.,  1881,  p.  830  ei  seg. 

*  Wilks  and  Moxon,  Pa/A.  Anat.,  Philada.,  1875.  p.  417. 

'  In  a  cam  seen  by  tbe  author  tliree  separate  attacks  of  tvplilitis  occurred  in  a  joung 
woman  sufierinff  from  chronic  oonntipation.  AAer  the  last  attack  she  paused  from  the 
bowel  several  dark,  irregularly-shaped  concretions.  The  largest  of  these  was  a  gall- 
stone covered  with  fecal  matter.  Since  this  time — two  years  ago— there  has  been  no 
recurrence  of  inflammation  and  the  constipation  is  much  better. 
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ascertained  by  physical  examinations  and  by  their  history.  They  art! 
found  in  the  iliac^  lumbar^  or  hypochondric  regions^  and  sometimes  in 
other  pai*ts  of  the  abdomen.  The  most  common  seat  is  in  the  sigmoid 
flexure  and  descending  colon.  They  are  nodulated^  movable,  painless, 
can  be  made  to  change  shape  or  are  indented  by  pressure,  and  have  a 
doughy  feel.  Exploration  of  the  rectum,  by  detecting  impaction,  will 
make  the  diagnosis  clear  when  the  obstruction  is  low  down.  The  disten- 
sion of  the  abdomen  above  tlie  point  of  obstruction  is  limited  at  first  to 
the  region  of  the  colon ;  but  if  the  colon  is  much  dilated  with  gas  or  is 
displaced,  the  enlargement  becomes  more  central  and  more  general.  On 
percussion  the  sound  is  of  a  dull  tympanitic  quality,  and  never  absolutely 
dull  even  in  cases  of  great  fecal  accumulation.^ 

Fecal  tumors^  are  preceded  by  habitual  constipation,  and  are  most 
common  in  elderly  people;  they  are  changed  in  position  and  siase  or  made 
to  disappear  by  cathartics  or  rectal  injections.  Persistent  treatment  will 
bring  away  scybalse  which  by  their  color  and  consistence  show  that  they 
have  lon^  been  in  the  canal.  But  the  free  movement  of  the  bowels  and 
the  non-disappearance  of  the  tumors  are  no  proof  that  they  are  not  fecaL 

Fecal  accumulations  have  been  mistaken  for  ovarian  tumors,' cancerous 
tumors  of  the  mesentery,  uterine  fibroids,  and  retro-uterine  hsematocele. 
Fecal  tumors  in  the  transverse  colon  have  been  taken  for  enlargement 
of  the  liver  and  spleen.  In  one  instance  obstruction  of  the  bowel  from 
fecal  impaction  was  supposed  to  be  a  strangulated  gut  in  a  patient  sufier- 
ing  from  hernia:  an  operation  was  performed,  the  patient  dying  in  sixteen 
hours  afterward.^  Ovarian  tumors  in  their  early  stages  are  sometimes 
thought  to  be  fecal.* 

Fecal  impaction  in  the  rectum,  with  ulceration  and  bloody  and  mucous 
stools,  may  for  a  time  be  called  cancerous  ulceration.  Sacculated  sc^bals 
cannot  be  distinguished  from  submucous  tumors  even  by  the  hand 
pressing  on  them  in  the  rectum.* 

The  history  of  each  individual  case,  a  full  knowledge  of  etiological 
factors,  and  a  careful  physical  examination  will  in  most  instances  lead  to 
a  proper  diagnosis. 

Prognosis. — ^The  result  of  treatment  depends  upon  the  age.  Although 
in  infancy  constipation  is  very  common,  cure  is  the  usual  result  where  a 
mixed  diet  begins  to  be  taken  in  childhood.  At  from  one  to  fourteen 
years  of  age  regular  movements  can  usually  be  secured,  unless  there  is  a 
radical  defect  in  the  organization  of  the  child.  In  young  girls  at  puberfy 
and  after,  if  constipation  once  is  established  it  is  apt  to  become  inveterate, 
associated  as  it  is  with  imperfect  development  and  with  uterine  displace- 
ments. In  middle  life  in  men  the  result  depends  upon  the  cause  and 
upon  attention  to  the  physician's  counsel.  If  intestinal  catarrh  or  atony 
is  the  cause,  a  persistent  subordination  of  the  life  of  the  individual  to 
the  object  in  view  will  generally  end  in  cure.    In  women  who  have  borne 

^  Case  referred  to  by  Guttmann  (Pkyneal  Diafjnnw,  Sydenham  ed.,  p.  360),  in  which  the 
Bound  was  dull  tympanitic  over  two  large  fecal  tumors  wlucii  weighed  when  removed  at 
the  post-mortem  six  kilogrammes  (sixteen  pounds). 

*  Tumenrs  siercoralt*,  Paris,  Thesis  No.  240,  1878. 

■  Jas.  Y.  Simpson,  Med,  Times  and  Gaxeite,  London,  1859,  vol.  ii.  p.  549. 

*  Thomas  Bryant,  Med,  Times  and  OaMetie,  London,  vol.  i.,  1872,  p.  303. 

*  J.  B.  Brown,  Lancet,  London,  1850,  vol.  ii.  p.  48. 

*  H.  R.  Storer,  Oyweeological  Joam,,  1869,  vol.  i.  p.  80. 
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childreu  the  hope  of  relief  depends  upon  the  duration  of  the  malady 
before  treatment.  It  is  a  dispiriting  task  to  attack  a  constipation  of 
many  years'  standing  in  women  witli  relaxed  abdomens,  uterine  pro- 
lapsus or  retroversion,  and  general  debility.  In  old  age  the  causes  are 
generally  such  as  cannot  be  removed.  The  bowels  can  be  moved  when 
the  occasions  demand,  but  there  is  very  little  expectation  of  establishing 
a  spontaneous  habit  of  regular  fecal  movements. 

At  every  age  and  from  whatever  cause  perseverance  and  hope  on  the 
part  of  the  patient  and  doctor  are  the  chief  elements  of  success.  In 
neglected  cases  the  worst  results  may  happen:  dilatation  of  the  colon, 
ulceration,  fecal  impaction  and  obstruction,  perforation;  or  in  milder 
cases  chronic  indigestion,  hypochondria,  etc. 

Treatmext. — ^The  physician  can  render  great  service  by  giving  to 
parents  advice  which  will  prevent  constipation  in  children.  He  should 
insist  upon  the  importance  of  habits  of  regularity  in  defecation.  At  the 
period  of  puberty  in  young  girls  this  is  of  even  greater  moment,  and  no 
opportunity  should  be  lost  for  pointing  out  the  danger  of  neglect.  As 
a  prophylactic  measure  in  adults  counsel  should  be  given  suited  to  the 
occupation.  To  persons  leading  sedentary  lives  the  necessity  of  exercise 
ought  to  be  made  clear.  In  the  tmdes  little  can  be  done,  but  in  the  case 
of  literary  men  and  those  who  read  or  write  for  many  hours  prevention 
is  easier  than  cure.  Daily  exercise,  walking  or  riding,  frequent  bathing 
with  active  sponging  and  friction  of  the  surface,  especially  over  the  abdo- 
men, will  be  of  much  service.  Avoiding  constrained  positions  where 
pressure  is  brought  to  bear  upon  the  abdomen,  as  in  bending  forward  to 
write,  is  quite  an  important  item.  Among  ignorant  people  advice  of  this 
kind  is  rarely  attended  to,  but  even  here  tiie  doctrine  of  regularity  should 
never  cease  to  be  preached.  Active  business-men,  especially  young  men, 
need  emphatic  teaching.  They  cannot  plead  ignorance  for  the  habitual 
and  persistent  n^lect  of  the  simplest  rules  of  health  of  which  they  are 
in  this  country  so  often  guilty.     The  symptoms  of  indigestion  which  are 

f precursors  of  constipation  should  receive  due  attention,  and  a  mode  of 
ife  and  dietary  suited  to  a  complete  digestion  of  the  food  will  favor  the 
timely  and  proper  expulsion  of  waste  matter. 

Acute  constipation  in  a  previously  healthy  person,  lasting  for  one  to 
three  days,  does  better  without  interference.  No  harm  attends  temporary 
inaction  of  the  bowel,  and  if  a  spontaneous  stool  takes  place  at  the  end 
of  this  time  it  is  a  sign  of  a  healthful  and  vigorous  condition.  After 
this  the  normal  regularity  is  restored.  The  habitual  clearing  out  of  the 
bowel  by  a  purgative  pill  or  dose  of  mineral  water  whenever  such  a  state 
of  matters  occurs  creates  tlie  necessity  for  the  interference.  The  man 
who  never  lets  himself  go  over  a  day  without  an  action  is  miserable  if 
he  misses  his  purgative  and  its  effects. 

In  the  onset  of  acute  diseases  the  custom  of  giving  a  preliminary  pur- 
gative is  generally  unnecessary,  often  injurious.  It  disturbs  the  rest 
which  such  cases  need  ;  it  produces  exhaustion  in  some  diseases,  as  pneu- 
monia, pleurisy,  and  rheumatism ;  it  irritates  the  mucous  membrane  when 
irritation  involves  danger,  as  in  intestinal  catarrh  and  typhoid  fever. 

When  it  is  desirable  to  empty  the  bowel  in  acute  constipation  a  warm- 
water  enema  for  adults  and  children  is  the  best  means.  When  a  laxative 
is  necessary  in  case  of  a  failure  of  the  enema,  one  mild  in  its  operation 
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should  be  chosen — a  corapoiiiid  rhubarb  pill,  one  to  five  grains  of  calo- 
mel, a  teaspoonful  of  Rochelle  salts,  or  half  a  bottle  to  a  bottle  of  the 
solution  of  the  citrate  of  magnesia  or  the  tartro-citrate  of  sodium.  For 
children  calomel,  in  doses  of  one-third  of  a  grain  to  one  grain,  is  one  of 
the  most  certain  and  least  objectionable.  One  grain  of  powdered  rhubarb 
can  be  added  to  this  for  a  more  active  effect. 

Under  such  circumstances  as  a  blocking  up  of  the  bowel  with  a  mass 
of  partially  digested  or  undigested  food,  fruit-stones,  skins,  or  other  for- 
eign bodies,  where  the  symptoms  are  violent  pain,  tympanites,  and  vom- 
iting, the  best  method  is  to  give  large  enemata  of  warm  water  through 
a  long  rectal  tube  passed  as  high  up  as  possible,  and  to  administer  calo- 
mel in  doses  of  one  to  three  grains,  repeated  every  two  to  three  hours 
until  the  bowels  are  moved.  Cold  can  be  applied  to  the  abdomen  to 
diminish  tympanites  and  prevent  inflammation.  Should  the  constipation 
not  yield  and  the  pain,  vomiting,  and  tympanites  augment,  the  case 
will  then  be  considered  one  of  intestinal  obstruction,  and  be  treated 
as  such. 

When  called  upon  to  treat  chronic  constipation,  the  physician  should 
remember  that  it  is  not  the  symptom,  but  its  causes,  to  which  he  should 
direct  attention.  Constipation  is  so  often  a  symptom,  a  complication,  of 
other  diseased  states  that  its  management  is  a  matter  of  secondary  import- 
ance. Moreover,  its  causes  are  so  peculiar  to  the  individual  and  depend 
upon  so  many  variable  habits  of  life  that  each  case  asks  for  special  study. 
The  cure  is  only  to  be  found  by  learning  the  particular  cause — ^the  habit 
of  neglect,  hurried  eating,  the  use  of  aperients,  uterine  displacement,  or 
any  of  the  many  causes  enumerated. 

The  digestion  and  all  that  concerns  it  is  of  primary  importance,  and 
to  it  attention  should  be  at  once  directed.     The  stomach  and  intestinal 
digestion  should  be  examined  separately,  and  the  relative  power  to  digest 
different  articles  of  food  determined.    A  diet,  then,  should  be  selected,  not 
with  a  view  to  correcting  the  constipation,  but  as  to  its  suitability  to  the 
digestive  capacity  of  the  patient.     No  system  of  diet  can  be  fixed  upon 
as  suited  to  eveiy  case :  the  aim  is  to  secure  normal  digestion  and  absorp- 
tion and  normal  peristalsis.     Many  trials  may  have  to  be  made  before  a 
proper  dietary  can .  be  chosen.     When  there  is  indigestion  of  fats  and 
malnutrition,   with   pale  offensive  stools  containing   much   mucus,  an 
exclusive  nitrogenous  and  easily  digestible  diet — ^such  as  is  advised  in 
the  article  on  Ixtestinal  Indigestion — should  be  prescribed.    In  con- 
stipation connected  with  membranous  enteritis  a  similar  system  of  diet 
is  proper.     The  drugs  given  should  be  those  which  aid  intestinal  diges- 
tion, and  reference  must  be  made  again  to  this  subject,  already  treated 
of.    Many  cases  of  constipation  can  only  be  cured  by  this  treatment ;  the 
routine  treatment  by  purgatives  and  a  diet  of  vegetables  and  fruits  would 
aggravate  and  not  relieve.     A  course  of  exclusive  milk  or  skim-milk 
diet,  if  persevered  in  for  some  w^eeks,  will  cure  cases  of  constipation  of 
this   kind  without  the  use  of  laxatives.     Of  course  a  purgative  must 
sometimes  be  given  if  enemata  fail,  but  the  least  irritating  one  should  be 
selected. 

The  mineral  waters  best  suited  to  constipation  de|K;nding  upon  intes- 
tinal catarrh  are  in  this  country  those  of  the  Rockbridge  Alum  Springs 
and  Capon  Springs  (Va.),  the  California  Seltzer  Springs,  and  the  milder 
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waters  of  Saratoga.  The  most  suitable  from  Europe  are  the  watei-s  of 
ApoIIinaris,  Vichv,  Buda,  Vals,  Ems,  Salzbrunn,  Selters,  Mt.  Dor6,  aud 
Ejssengen.  The  warm  baths  of  Virginia  (Warm  Springs,  Hot  Springs) 
are  useful  in  increasing  the  activity  of  the  skin  ana  in  giving  relief  to 
the  catarrhal  state.  A  month  spent  at  the  Warm  Springs,  with  a  daily 
bath  the  natural  heat  of  which  is  98°,  will  work  a  complete  transforma- 
tion in  the  abdominal  circulation.  This  should  be  conjoined,  of  course, 
with  a  properly-r^ulated  diet  and  exercise.  Another  month  spent  at 
the  Rockbridge  Alum  Springs  will  complete  the  restoration  of  the  bowel 
to  a  normal  state.  It  is  much  to  be  regretted  that  the  really  valuable 
mineral  springs  of  Virginia  lack  so  many  of  the  comforts  which  the 
invalid  requires.  In  cases  where  it  is  more  convenient  a  stay  at  the 
Arkansas  Hot  Springs  is  to  be  suggested,  and  for  obstinate  cases  of 
intestinal  catarrh  with  sluggish  circulation,  obesity,  and  gouty  tenden- 
cies these  springs  are  to  be  preferred.  A  season  at  some  of  the  mineral 
baths  of  Europe,  as  Aix-la-Chapelle,  followed  by  the  strict  regimen  of 
the  grape  cure  (as  at  Bingen,  Durkheim,  Vevay,  Montreux,  or  Meran), 
is  a  rational  mode  of  treatment  which  offers  an  almost  certain  prospect 
of  cure. 

If  the  case  is  one  of  atony  of  the  colon  due  to  impaction  of  the  rec- 
tum and  dilatation  of  the  rectum  and  colon,  without  gastric  or  intestinal 
indigestion,  a  quite  different  regimen  is  required.  The  constitution  and 
mode  of  life  are  the  guides  to  the  general  plan  to  be  followed.  Seden- 
tary pursuits  are  to  be  given  up  as  far  as  possil)le.  Long  vacations  and 
travel  must  be  insisted  on,  with  active  exercise  by  walking  and  riding ; 
also  cold  bathing  or  sponging,  with  brisk  friction  of  the  whole  body. 
Sea-bathing  is  useful  both  as  an  exercise  and  for  the  effect  upon  the  slug- 
gish peripheral  circulation,  but  the  slothful  life  at  the  seashore,  with  over- 
mdulgence  in  eating  and  drinking,  is  a  source  of  more  harm  than  good. 
Warm  baths,  and  cold  douches  to  the  abdomen,  compresses  of  cold  water 
or  of  alcohol,  the  cold  douche  to  the  spine  while  in  the  hot  bath,  are  all 
beneficial.     Massage  for  women,  children,  and  feeble  persons  takes  the 

Elace  of  exercise.  The  kneading  of  the  muscles  over  the  abdomen  can 
e  combined  advantageously  with  an  effort  to  accelerate  the  passage  of 
the  contents  of  the  colon  by  manipulation  in  the  direction  of  movement. 
The  interrupted  electrical  current,  used  for  the  purpose  of  developing 
the  feeble  abciominal  muscles,  is  a  source  of  much  advantage.*  But  to 
be  of  service  it  should  be  persevered  in  for  months,  the  patient  himself 
making  the  application  under  the  direction  of  the  physician.  In  addi- 
tion, the  introauction  of  one  insulated  electrode  into  the  I'ectum,  while  the 
other  is  in  contact  with  the  abdominal  muscles  or  along  the  line  of  the 
large  intestine,  has  been  advised.  The  Swedish  movement  cure  may  be 
a  useful  aid  in  some  cases.  The  movements  exercise  the  muscles  of  expul- 
sion. These  are  deep  inspiration,  flexion  and  extension  of  thighs  or 
trunk,  twisting  the  trunk,  pressure  on  the  abdomen  and  colon,  stroking 
in  the  direction  of  fecal  movement. 

In  the  relaxed  condition  of  the  abdomen  in  women  who  have  borne 

^  S.  T.  Stern,  "  Die  faradische  Behandlung  der  Obstipation  under  der  nervoeen  Ente- 
ropathie,"  Ceniralbialt  fur  Newenheil,  5  Jahrg.,  Mai,  1882,  p.  201 ;  also,  I.  Althaiw,  "Treat- 
ment of  Obstinate  Constipation  by  Faradization  of  the  Bowel/'  LanceL  London,  1867, 
ii.606. 
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children  or  in  old  persons  the  wearing  of  an  abdominal  support  some- 
times gives  help  and  comfort. 

The  best  diet  for  cases  of  atony  of  the  colon  and  rectum  is  one  which 
is  easily  digested  and  has  a  mo(lerate  amount  of  waste,  as  a  full  colon 
will  stimulate  muscular  action.  Various  articles  are  suggested  with  a 
view  to  excite  peristalsis  by  irritation  of  the  mucous  surface,  but  as  such 
substances  are  in  themselves  insoluble  and  innutritions,  it  is  unwise  to 
resort  to  them.  The  following  list  includes  the  foods  suitable  to  such 
cases:  Fresh  vegetables,  as  spinach,  raw  or  stewed  tomatoes,  lettuce, 
kale,  salsify,  peas,  asparagus,  kohlrabi,  and  other  summer  v^etables ;  in 
winter  canned  v^etables,  if  well  prepared,  take  their  place.  Among 
fruits,  fresh  fruit  in  general,  especially  grapes,  peaches,  and  oranges; 
dried  fruit,  as  figs,  raisins  in  small  quantity,  stewed  prunes,  and  baked 
or  stewed  apples,  can  be  tried. 

Too  much  vegetable  matter  is  harmful,  as  the  bowel  is  filled  with  an 
excess  of  waste,  much  of  which  is  undigested  food ;  the  quantity  must  be 
regulated  by  the  appejirance  of  the  stools  and  by  the  success  of  the  regi- 
men. If  the  blockade  continues  obstinately,  tlie  vegetable  diet  should 
be  reduced.  The  microscope  in  many  cases  can  alone  decide  the  amount 
of  undigested  vegetable  matter.  Meats  are  all  advisable  in  moderation. 
The  least  digestible,  as  ham  and  veal,  are  to  be  avoided.  Graham-flour 
bread,  brown  bread,  or  bran  bread  are  better  than  bread  made  of  the  best 
bolted  flour.  The  first  is  more  digestible,  and  bran  bread  *  is  thought  to 
increase  peristalsis,  but  this  is  a  doubtful  effect.  Oatmeal  well  boiled,  fine 
hominy,  corn  meal,  or  cracked  wheat  with  milk  are  pleasant  and  digest- 
ible. A  cup  of  caf6  au  lait  at  breakfast  or  before  breakfast  is  the  best 
morning  drink;'  it  has  a  laxative  influence.  Tea  is  thought  to  have 
the  opposite  effect.  Milk  at  breakfast  answers  well  for  those  who  take 
it  with  relish.  An  orange  on  rising  in  the  morning  is  a  pleasant 
remedy. 

Certain  drugs  are  called  for  to  aid  tliesc  measures  in  giving  tone 
directly  or  indirectly  to  the  weakened  bowel  muscles.  Strychnia  stands 
first,  but  it  woefully  disappoints  one  who  trusts  much  in  tlie  theoretical 
arguments  for  its  use.  In  fact,  it  may  be  said  of  all  drugs  given  for 
constipation  that  they  stand  in  a  very  subordinate  rank  to  the  measures 
already  discussed.  They  should  be  thought  of  last,  not  first,  and  but 
little  confidence  should  be  put  in  the  vaunted  value  of  new  drugs. 
Strychnia  can  be  combined  in  anaemia  and  debility  with  the  dried  sul- 
phate or  carbonate  of  iron,  and  with  quinia  or  arsenic,*  or  in  feeble  diges- 
tion with  dilute  hydrochloric  acid  and  pepsin.  Belladonna  was  advised 
by  Trousseau  as  a  stimulant  to  unstriped  muscular  fibre,  and  it  can  well 
be  given  with  strychnia ;  ipecacuanha  and  atropia  are  approved  of  in  con- 
junction.* A  pill  of  ergot,  belladonna,  and  strychnia  would  answer  the 
indication  of  a  feeble  peristalsis.     DaCosta  has  suggested  giving  one  drop 

^  ''The  EfBcacY of  Bran  Bread  in  relieving  Despondency  ....  dependent  on  an  Irregu- 
lar and  Constipated  State  of  the  Bowels,"  Jow-n.  Menf,  Sci^  London,  1858—59,  v.  408-411. 

*  "Treatment  by  Caf4  au  Lait,"  Gca.  des  Midedwt  prai.,  1840,  No.  4,  p.  13. 

'  Bartholow  thinks  arsenic  overcomes  constipation  when  due  to  deficient  secretion  and 
dryness  of  the  feces  {MaL  Med,,  New  York,  1879,  p.  129). 

*  Legros  and  Onimus,  Journal  de  CAnat.  el  de  ia  PhyR.,  t.  vi.  pp.  37  et  163.  Ringer  says 
one  grain  of  ipecacuanha  taken  while  fasting  each  morning  will  relieve  constipation  from 
torpor  {'fherapevLiicf,  New  York,  1882,  p.  438). 
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of  the  fluid  extract  of  belladonna  with  compound  tincture  of  gentian  or 
cinchona  three  times  daily  after  meals.  The  sulpliate  or  valerianate  of 
zinc,  oxide  of  zinc,  extract  of  valerian  or  gentian,  capsicum,  or  black 
pepper  can  be  tried  in  pill  form  with  belladonna  and  strychnia. 

These  remedies  are  slow-acting,  and  in  the  mean  while  the  bowels  must 
be  moved  artificially,  methodically,  and  taught  to  act  at  stated  hours.  For 
this  puq)ose  a  small  enema  of  cool  or  cold  water  at  the  same  hour  every 
day  after  breakfast  does  well.  It  is  irrational  to  distend  the  bowel,  already 
weakened  by  distension,  with  large  enemata  of  warm  water.  Recourse 
should  not  be  had  to  this  until  all  hopes  of  effecting  a  cure  ^re  gone,  or 
only  as  an  occasional  remedy  in  impacted  accumulations  where  the  mass 
must  be  softened  before  it  can  be  removed.  If  the  enema  does  not  in 
time  empty  the  colon  sufficiently,  laxatives  will  have  to  be  taken  with 
some  regularity  until  the  habit  is  created.  A  tumblerful  of  water  with 
or  without  a  teaspoonful  of  salt,  or  a  tumblerful  of  any  alkaline  water 
charged  with  carbonic  acid,  taken  on  rising  in  the  morning,  may  prove 
effective.  A  tablespoonful  of  sweet  oil  at  night  acts  well  as  a  lubricator 
and  softens  the  feces.  If  these  more  simple  means  fail,  it  becomes  unfor- 
tunately necessary  to  give  a  purgative  drug :  any  one  of  this  class  can  be 
combined  with  strychnia,  belladonna,  vegetable  tonics,  and  iron.  Those 
to  be  preferred  are  aloes,  colocynth,^  and  podophyllin.  The  compound 
podophyllin  pill  or  a  pill  of  one-sixth  of  a  grain  of  belladonna  and  podo- 
phyllin at  night  or  three  times  daily,  the  pdl  of  aloes  and  myrrh,  or  the 
Lady  Webster  pill,  are  well-approved  forms  of  administration.  A  com- 
pound rhubarb  pill  acts  well  if  taken  after  dinner. 

If  one  desires  to  select  a  purgative  which  will  probably  increase  the 
outflow  of  bile,  selection  can  oe  made  from  the  following  drugs :  podo- 
phyllin, aloes,  rhubarb,  colchicum,  euonymin,  colocynth,  calomel,  jalap, 
sodium  sulphate,  potassium  sulphate,  cream  of  tartar ;  and  among  the 
rarer  alkaloids  iridin,  sanguinarin,  physostigma,  and  juglandin.  These, 
according  to  Rutherford,  Vignal,  and  Dodds,  increase  the  secretion  of 
bile  in  fasting  animals.  Ox-gall  and  pig-gall  are  laxatives  only ;  they 
have  no  effect  on  the  liver,  but  can  be  added  to  other  purgatives  in  pill 
forms. 

Salines  largely  diluted  may  be  given  to  strong  adults:  Epsom  or 
Rochelle  salts  quite  early  in  the  morning,  a  solution  of  sulphate  of 
magnesia  with  dilute  sulphuric  acid,  to  which  dried  sulphate  of  iron 
may  be  added,  are  quite  popular ;  and  of  the  bitter  waters,  Hunyadi 
Jdnoa,  Friedrichshall,  or  Pullna  water  serves  the  purpose.  One  grain 
of  sulphate  of  quinia  added  to  a  saline  will  increase  its  effect.  The 
milder  laxative  waters  are  to  be  preferred  to  the  bitter  waters.  The 
Saratoga  waters.  Congress,  Geyser,  Hathom,  answer  the  purpose  taken 
early  in  the  morning,  or  among  the  European  springs  those  of  Kissen- 
gen,  Plombi^res,  Marienbad,  Homburg,  Seltzer,  or  Leamington  in  Eng- 
land, are  not  too  active  in  their  effects.  In  atonic  constipation,  the  form 
now  under  consideration,  the  laxative  chalybeate  waters  are  indicated 
where  there  is  ansemia  or  debility.  These  are  represented  by  the  Colum- 
bian, Pavilion,  Eureka,  and  Excelsior  Rock  among  the  Saratoga  waters, 
and  by  the  Bedford  Springs  water. 

*  A  few  drops  of  the  Pniasian  tincture  of  coloc3mth  several  times  daily  is  advised  by 
Ringer  (TherapeulicBf  New  York,  1882,  p.  642). 
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It  is  well  to  ad]!jinister  a  number  of  drugs  in  rotation  in  habitual 
constipation^  as  the  susceptibility  to  a  particular  drug  is  lost  after  con- 
tinued use.  Increase  of  tne  dose  is  the  usual  method  to  offset  this  result, 
but  it  is  irrational  to  meet  exhaustion  by  over-stimulation.  Rest  of  the 
part  stimulated  by  using  a  remedy  which  brings  about  the  result  in  a 
different  way  is  the  wiser  course.  The  dose  should  be  gradually  reduced, 
tempting  the  bowel  to  act  more  and  more  without  aid.  Among  the  lax- 
atives which  can  be  borne  in  mind  in  alternating  treatment  the  follo>ving 
list  includes  some  which  can  be  used  with  advantage :  the  fluid  extracts 
of  rhamnus  (buckthorn)  and  cascara  sagrado ;  alum,  which  is  called  for 
in  certain  forms  of  atony ;  sulphur  in  the  form  of  confection  or  sulphur 
with  guaiacum^  (half  a  drachm  of  each  in  powder  at  night);  the  wine  of 
colchicum  (five  drops  or  more  three  times  daily),  advantageously  used  in 
gouty  or  rheumatic  persons;  the  infusion  or  tincture  of  euonymus;  the 
tincture  of  benzoin ;  senna  in  fluid  extract  and  in  the  compound  powder 
of  liquorice. 

Infants  and  children  should  be  cured  of  constipation  without  purga- 
tives if  possible.  Attention  to  the  diet  of  the  infant,  and  close  inspection 
of  the  stools  to  see  the  effect  of  the  food  given,  will  guide  to  a  proper 
system  of  feeding.  Breast-milk  is  the  best  remedy ;  next,  a  food  which 
most  nearly  resembles  mother's  milk— coVs  milk  properly  diluted  with 
barley-water,  oatmeal-water,  or  rice-water — stands  first.  Condensed  milk, 
given  in  barley-or  oatmeal- water,  is  a  second  and  excellent  substitute  in 
cities.  Antacids  prevent  a  too  rapid  coagulation  of  the  casein  and  the 
formation  of  curdy  lumps.     Lime-water  with  milk  or  bicarbonate  of 

Potassium  or  of  sodium  may  be  administered  with  the  food  or  before  it 
^he  quantity  of  food  must  be  lessened  until  the  child  can  digest  all  it 
takes. 

The  infant  should  be  taught  to  empty  the  bowel  at  the  same  hour  daily 
by  always  placing  it  at  this  hour  in  a  position  favorable  to  and  suggestive 
of  defecation.  Dilating  the  sphincter  at  the  same  time  with  the  soap 
suppository  or  the  small  end  of  a  Davidson's  syringe,  or  just  touching 
the  margins  of  the  anus,  will  excite  the  necessary  reflex  movement.  If 
defecation  is  painful,  examine  the  inner  edge  of  the  anus  for  small  cracks 
or  for  eczema  ani.*  Over-stretching  the  sphincter  with  the  finger  in 
cases  of  rigid  or  spasmodic  contractions  will  sometimes  produce  perma- 
nent relief. 

In  children  the  question  of  diet  is  equally  important  Most  cases  of 
constipation  in  them  originate  in  intestinal  catarrh  from  improper  diet 
and  over-feeding.  Strict  rules  of  diet  should  be  rigidly  enforced,  and 
each  case  receive  special  study  in  order  to  determine  upon  the  best 
dietary.  The  minutest  details  of  the  child's  life,  its  habits  and  sur- 
roundings, are  to  be  controlled  so  as  to  secure  tlie  best  possible  influences 
for  health.  Feeble  dev^elopment  and  muscular  inertia  must  be  remedied 
by  change  of  climate  and  tonics — iron,  strychnia,  and  cod-liver  oil. 
when  other  methods  fail  to  give  early  relief,  a  purgative  may  be 
needed.  Rhubarb,  magnesia,  calomel,  Friedrichshall  or  Hunyadi  water, 
given  in  milk,  the  compound  liquorice  powder,  the  compound  anise  pow- 

1  Fuller,  Laneety  I^ndon,  April  23,  1864,  p.  459. 

'  Betz,  "EczematouB  Proctitis,"  MemoraJbUien,  iv.,  Dec.  28,  1859,  S.  190. 
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der,  are  better  than  the  more  active  cathartics.*  Habitual  administration 
of  laxatives  to  children  ought  to  be  regarded  as  a  confession  that  the 
case  is  incurable;  it  is  a  last  resort,  tor  which  necessity  is  the  only 
argument 

In  old  persons  tonics  should  be  combined  with  the  laxatives^  as 
strychnia,  iron,  quinia,  gentian  with  aloes,  colocynth,  rhubarb,  or 
podophyllin.  The  rectum  should  always  be  examined,  as  impacted 
fecal  masses  will  often  be  found  there. 

^  The  compound  anise  powder,  a  non-officinal  preparation  in  use  in  Washington,  is  a 
convenient  ibrm  of  administration :  heavy  calcinod  magnesia,  300  grs. ;  rhubarb  pow- 
dered, 180  grs. ;  oil  of  anise,  40  minims ;  stronger  alcohol,  one  fluidrachm.  The  bicar- 
bonate or  fluid  magnesia  is  also  a  good  preparation.  Bingcr  knows  nothing  so  effect ual 
in  bringing  back  the  proper  consistence  and  yellow  color  to  the  motions  of  children  as 
podophyllin.  Dissolve  one  grain  of  the  resin  in  one  drachm  of  alcohol,  and  of  this  give 
one  or  two  drops  on  a  lump  of  su^ar  twice  or  three  times  a  day  (op.  eit.,  p.  4oS].  Bouchut 
ftaggests  the  same  solution,  with  simple  syrup  as  a  menstruum. 
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Synoxyms. — Enterodynia,  Tormina,  Colicodynia,  Colal^a,  Dolor 
oolicus,  Pa.ssio  colica.  Spasmus  iutestiDorum,  Ileus  spasmodicus.  Spas- 
mus veDtriculi,  Neuralgia  mesenterica ;  Spasm  of  the  bowels,  Cholick  or 
Cholick  Colic,  and  Pain  in  the  Belly ;  Ger.^  Das  Banchgrimmem,  Die 
Kolik ;  Fr.^  La  colique. 

History. — Colic  is  described  by  Hippocrates,*  He  recommended  tlie 
use  of  emetics  and  gave  other  sound  advice  r^arding  the  treatment  of 
the  afiection.  Galeu^  administered  sedatives,  as  opium  and  henbane,  and 
he  advised  them  to  be  combined  with  carminatives.  Aretous^  speaks  of 
the  pain  of  colic  extending  to  the  back,  limbs,  and  testicles,  and  also 
stat^  that  when  affecting  the  sides  of  the  body  it  may  be  confounded 
with  pleurisy,  hepatitis,  or  splenitis.  Alexander*  points  out  the  differ- 
ential diagnosis  of  the  disease  and  directs  a  proper  course  of  treatment. 
Cupping,  friction  of  the  extremities,  and  dry  fomentations  were  recom- 
mended by  Cekus  ;*  and  internally  he  advocated  a  mixture  of  poppy, 
anise,  pepper,  etc.  Aetius*  describes  the  affection.  Serapion^  and  Avi- 
cenna*  treated  of  colic  more  clearly  than  any  previous  writers  had  done, 
and  advised  narcotics  administered  by  the  mouth  and  rectum.  Atony  of 
the  bowels  is  given  as  a  cause  of  the  disease  by  Haly  Abbas,*  and  Alsa- 
haravius  adds*^  to  the  etiology  a  hot  intemperaineut,  indurated  feces,  and 
poisonous  medicines.  Rhazes^^  directs  the  administration  of  emetics  when 
the  colic  is  due  to  indigestion. 

Nature  and  Defixition. — Enteralgia  is  the  name  given  to  intestinal 
jxiin  which  is  independent  of  indigestion  and  of  inflammation  or  other 
organic  change  in  the  wall  of  the 'bowel,  and  corresponds  to  gastralgia 
and  other  visceral  neuralgias.  It  involves  tlie  ner\'es  which  pass  to  the 
intestine  along  the  line  of  attachment  of  the  mesentery,  and  which  are 
derived  from  the  superior  mesenteric  plexus,  with  a  prolongation  from 
the  junction  of  the  right  pneumogastric  nerve  with  the  ooeliac  plexus." 

•  De  Affect^  xv.  •  De  Med.  Sec^  loc  ix. ;  iv^  de  lot  AffeeLy  vi.  2. 

•  Morh.  Acid.,  ii.  6;  Chron.,  IL  8.        *  Lib.  x.  1.          *  Medicina^  Libri  octo,  iv.  14. 

•  Lib.  iii.  1,  29.  »  iii.  32.               •  iii.  16,  4.          •  PracU,  vii.  28. 
'•  Ihid.,  xvii.  2,  12.  "  Divis.  69. 

*'  The  very  extensive  distribution  of  terminal  nerve-filaments  in  Uie  intestine  is  an 
explanation  of  the  frequency  and  severity  of  attacks  of  intestinal  pain.  "  We  may  form 
some  estimate  of  the  extent  to  which  the  nervous  system  of  the  intestines  is  developed 
from  the  fact  that  about  one  hundred  ganglia  belonging  to  the  submucous  and  over  two 
thousand  to  the  myenteric  plexus  are  to  be  found  in  one  square  inch  of  the  intestine  of 
the  rabbit"  (Frey,  HuUUogy,  New  York,  1875,  p.  493). 
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The  pain  of  enteralgia  is  not  spasmodic^  and  is  not  accompanied  by 
flatulence,  borborygmi,  or  other  signs  of  indigestion  and  gaseous  disten- 
sion of  the  bowels. 

Colic,  on  the  other  hand,  applies  to  intestinal  pain  accompanied  bv 
indigestion,  distension  of  the  bowel  with  gas,  or  the  contact  of  irritating 
ingesta.  The  pain  is  spasmodic,  and  is  relieved  by  tlie  passage  of  gas 
and  other  contents  from  the  bowel.  The  pain  is  due  to  the  local  irrita- 
tion of  the  richly-gangliated  plexus  of  nerves  seated  in  the  submucous 
layer  and  which  extends  from  the  pylorus  to  the  anus. 

At  present  enteralgia  must  be  considered  from  its  sjonptoms  and  from 
post-mortem  examinations  as  a  pure  neurosis  of  the  sympathetic  system. 
Opportunities  are  rarely  oifered  for  studying  the  post-mortem  appear- 
ances of  the  disease,  from  the  fact  that  when  idiopathic  it  seldom  ends 
fatally.  Out  of  forty-nine  autopsies  on  patients  who  had  suflered  from 
colic  due  to  lead-poisoning,  only  one  was  found  with  any  change  of  the 
abdominal  ganglia  of  the  sympathetic.  S^goud  found  the  ganglia  and 
some  of  the  fibres  of  the  sympathetic  hypertrophied  and  indurated,^  and 
"  in  recent  times  Kussmaul  and  Maier  have  published  an  example  of 
sclerosis  of  the  coeliac  and  superior  cervical  ganglia."' 

The  pathology  of  enteralgia  due  to  a  vitiated  state  of  the  system,  a 
morbid  condition  of  the  tissues  of  the  intestines,  the  presence  of  irritating 
ingesta,  or  to  reflexion  from  other  organs,  difiers  in  no  wise  from  a  neural- 
gia of  other  parts  arising  from  constitutional,  local,  or  reflex  causes.  Pain 
will  likewise  manifest  itself  here  in  consequence  of  deleterious  substances 
circulating  in  the  blood,  as  in  Bright's  disease,  rheumatism,  gout,  or  lead- 
poisoning.  The  terminal  nerve- fibres  of  the  intestines  are  irritated  in 
attacks  of  colic  by  substandes  or  food  within  the  alimentary  canal ;  gases 
are  generated  from  the  decomposition  of  the  ingesta.  The  consequent 
dilatation  of  the  gut  produces  loss  of  tone  and  abolition  of  the  contractile 
power  of  the  muscular  coat.  Constipation  and  pain  from  pressure  exer- 
cised on  the  neighboring  nerves  will  be  the  result. 

Obstinate  constipation,  and  even  symptoms  resembling  ileus,  may  arise 
from  a  portion  of  the  intestine  thus  distended  becoming  bent  upon  itself, 
the  sharp  angular  flexure  interrupting  or  completely  obstructing  the  pas- 
sage of  the  feces.* 

Etiology. — Enteralgia  may  be  either  idiopathic  or  symptomatic.  The 
causes  can  best  be  considered  by  dividing  them  into  general  and  reflex. 

Under  the  head  of  general  causes  may  be  mentioned  an  inherited  neur- 
otic temperament,  particularly  in  individuals  of  a  hypochondriacal  tend- 
ency. Females  are  far  more  apt  to  suffer  from  this  affection  than  males, 
on  account  of  their  more  impressionable  nature  and  greater  liability  to 
nervous  diseases  in  general.  Hereditary  tendencies,  overtaxing  the  men- 
tal powers  during  the  developmental  period  of  youth,  and  later  in  life 
excessive  mental  labor  and  anxiety  of  business  affairs,  are  causes.  It 
may  occur  in  the  cachexia  developed  during  the  course  of  many  chronic 
diseases,  as  diarrhoea,  rheumatism,  gout,  phthisis,  cancer,  Bright's  dis- 
ease, etc.     Various   morbid   conditions  of  the  blood  are   followed  by 

*  S^gnud,  Ewai  mr  la  Nivralgie  du  Grand  Syvipathique,  Paris,  1837. 

*  M.  Koeentlial,  "Diseases  of  the  Nervous  System,"  Wood^a  Library,  New  York,  1879, 
vol.  iLp.  265. 

*  F.  H.  Hamilton,  Med.  Gat.,  New  York,  1880,  vii.  p.  3. 


660  ENTEBALOIA. 

enteralgia,  as  anaemia  arising  from  prolonged  lactation,  masturbation,  or 
venereal  excesses,  and  the  presence  of  various  blood-poisons,  as  syphilis, 
malaria,  lead,  copper,  and  arsenic.  Other  causes  are  living  in  cold,  damp 
climates,  with  sudden  changes  of  temperature  and  chilliue  of  the  body. 
Persons  addicted  to  the  use  of  tobacco  or  alcohol  and  to  dissipations  of 
various  kinds  may  become  predisposed  to  enteralgia.  Idiosyncrasy  is  a 
predisposing  cause, 

Enteralgia  is  oflen  secondary  to  ovarian,  uterine,  or  other  distant  dis- 
ease. Also,  owing  to  intimate  sympathetic  relations,  pain  is  often  felt  in 
the  bowels  as  a  result  of  disease  situated  in  some  of  the  solid  abdominal 
viscera,  as  the  liver,  spleen,  and  pancreas.  In  the  same  way,  organic 
aifections  of  the  brain  and  spinal  cord,  especially  acute  myelitis  and  spiDal 
sclerosis  and  lesions  of  the  vertebral  bonas,  excite  intestinal  pain.  Emo- 
tion may  also  bring  it  about.  The  application  of  cold  to  the  feet  or  catch- 
ing cold  in  general  is  followed  by  pain  which  is  due  to  reflex  influence. 

There  may  be  a  predisposition  to  colic  from  hereditary  influence  and 
the  neurotic  temperament  A  feeble  digestion  is  a  source  of  constant 
risk.  Much  of  the  pain  occurring  in  the  course  of  dysentery,  catan*h 
of  the  bowel,  invagination,  fecal  impaction,  and  other  structural  affections 
is  of  the  nature  of  colic.  The  most  frequent  by  far  of  the  local  causes  is 
the  direct  irritation  of  the  terminal  nerve-fibrils  by  substances  within  the 
alimentary  canal  and  by  over-distension  of  the  bowel  with  contained  gas. 
Some  of  these  irritants  are  partly-digested  and  indigestible  articles  of 
food ;  food  taken  cold  or  in  excessive  quantity ;  the  decomposition  of  food 
and  consequent  distension  of  the  bowel  by  gas.  Acid  drinks  and  alcohol 
have  the  same  effect.  Constipation  with  scybalee  may  produce  colic  in 
an  otherwise  healthy  person.  A  morbid  state  of  the  intestinal  secre- 
tions, either  as  regards  quantity  or  quality,  is  said  to  have  a  like  result, 
but  this  is  a  doubtful  cause.  Foreign  bodies  within  the  canal,  as 
fruit-stones,  various  concretions,  worms,  and  gall-stones  if  of  large  size, 
may  produce  pain  during  their  passage  through  the  bowel.  Cathartic 
medicines  may  be  enumerated  as  among  the  local  causes,  and  also  various 
poisonous  drugs.  Lesions  of  any  sort  seated  in  the  intestinal  wall,  as 
ulcers  and  neoplasms,  induce  paroxysmal  pains. 

Symptoms. — ^The  pain  of  enteralgia  occurs  in  attacks  which  come  on 
slowly  and  continue  for  a  variable  time — some  hours  or  days.  The  pain 
is  situated  about  the  umbilicus,  and  is  relieved  by  deep  pressure,  although 
at  the  same  time  there  may  be  hypersesthesia  of  the  skin.  The  intensity 
of  suffering  ranges  from  a  dull  heavy  pain  to  one  which  is  acute  and 
lancinating.  Retraction  of  the  abdomen  is  common,  but  there  may  be 
tympanites.  No  signs  of  indigestion  may  appear,  but  eructations  of 
tasteless  gas,  or  even  borborygmi,  may  be  complained  of. 

The  duration  of  an  attack  of  enteralgia  is  variable  and  depends  to  a 
great  extent  upon  the  cause.  Usually,  when  the  symptoms  are  severe, 
the  duration  is  short.  It  may  ])ass  off  in  less  than  an  hour,  or  a  suc- 
cession of  paroxysms  continue  to  recur,  and  the  attack  will  be  kept  up  for 
several  days,  weeks,  or  even  a  month.  One  seizure  predisposes  to  another, 
and  each  is  liable  to  be  more  severe  than  its  predecessor. 

The  malady  may  end  gradually  or  as  rapidly  as  it  was  ushered  in. 
Attacks  are  often  mitigated,  or  even  terminated,  by  the  occurrence  of 
some  other  morbid  condition — by  a  profuse  sweat,  the  discharge  of  lochia, 
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the  menses,  or  some  secretion  which  has  been  checked.  The  development 
of  rheumatism  or  gout  may  relieve  it.  Attacks  often  terminate  with  vom- 
iting, belching,  and  more  especially  with  movements  of  the  bowels  and 
discharge  of  flatus.  A  free  emission  of  pale,  colorless  urine  is  sometimes 
followed  by  relief.  This  occurs  in  hysterical  cases,  and  the  disease  is  gen- 
erally accompanied  with  some  uterine  disorder  and  with  tenderness  along 
the  spine. 

The  attack  of  intestinal  colic  may  be  developed  suddenly  and  with  full 
intensity,  or  it  may  be  preceded  a  short  time,  usually  a  few  hours,  and 
nirely  much  longer,  by  prodromic  symptoms.  These  are  nausea)  a  sen- 
sation of  weight  in  the  epigastrium,  anorexia,  enictations,  tympanites, 
rumbling,  and  slight  griping  pains.  The  patient  is  irritable  and  restless, 
his  bowels  are  usually  confined,  and  urination  is  often  rendered  painful 
by  the  distended  bowels  pressing  upon  the  bladder. 

These  symptoms,  which  are  in  truth  but  a  part  of  the  attack,  being 
only  of  a  lower  grade,  increase  in  severity  and  the  pain  becomes  more 
acute  and  distinctly  paroxysmal.  It  is  of  a  sharp  cutting,  twisting,  or 
most  frequently  griping  character,  and  is  in  the  earlier  part  of  the  attack 
usually  referred  to  the  umbilicus  or  to  one  of  the  iliac  fossae,  and  some- 
times radiating  thence  in  different  directions.  Generally  it  becomes  con- 
centrated about  the  umbilicus.  The  exacerbations  of  pain  vary  in  degree 
of  severity,  in  duration,  and  in  frequency  of  recurrence,  while  the  inter- 
vals may  afford  complete  relief  or  merely  a  remission  of  the  acute  suffer- 
ing. The  sufferer  either  lies  quietly  upon  his  abdomen  or  upon  one  side  or 
the  other,  with  his  body  bent  forward  and  thighs  flexed,  or  he  is  restless 
and  writhes  in  pain,  gr^ning  and  crjring  out  from  the  intensity  of  suffer- 
ing.  He  may  seek  relief  by  trying  a  variety  of  positions  and  by  pressure 
applied  with  the  hands  or  some  solid  object  against  the  abdomen.  Anx- 
iety and  pain  are  depicted  in  his  features.  His  face  and  extremities  are 
cool  and  covered  with  a  clammy  sweat.  The  pulse  is  small,  hard,  and 
generally  slower  than  normal.  Breathing  is  sometimes  oppressed,  as  a 
result  of  spasmodic  contraction  of  the  abdominal  and  thoracic  muscles. 
Often  the  muscles  of  the  hands,  calves  of  the  legs,  and  the  feet  are 
similarly  affected.  The  tongue  is  moist  and  as  a  rule  clean.  The  bowels 
are  constipated — at  times  so  nmch  so  as  to  amount  to  obstruction — or, 
again,  diarrhoea  and  tenesmus  may  be  present. 

Other  abdominal  symptoms  are  nausea  or  vomiting,  enictation  of  gas, 
and  borborygmi.  Micturition  is  at  times  urgent  and  painful,  and  the 
testicles  are  frequently  retracted. 

The  abdomen  is  occasionally  tender,  but  pressure  generally  affords 
relief.  It  is  distended  with  gas,  especially  over  the  large  bowel.  Pal- 
pation often  reveals  lumps  or  knots  situated  within  the  abdominal  walls 
and  due  to  spasmodic  conti'action  of  its  muscles,  particularly  of  the  recti. 
In  thin  persons  the  constricted  and  dilated  coils  of  the  intestines  can 
also  be  distinguished  as  nodular  masses  which  rapidly  alter  in  shape  and 
position. 

The  severity  of  attacks  of  colic  varies  from  a  few  slight  griping  pains 
felt  at  intervals  to  a  seizure  of  such  intensity  that  the  patient  suffers 
agony  and  presents  symptoms  of  an  alarming  nature.  Fortunately, 
these  grave  cases  are  comparatively  seldom  observed.  In  them  the 
local  and  general  symptoms  are  aggravated.     Pain  is  more  intense  and 
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oonstant;  having  less  marked  Intervals  of  relief,  and  the  patient  may 
pass  into  collapse,  with  a  small,  rapid,  and  wavering  pulse,  i^ricted 
respiration,  shivering  and  chilliness,  and  a  cool,  clammy  skin.  The 
abdomen  is  greatly  distended;  hiccough  comes  on,  also  stercoraceous 
vomiting,  tenesmus,  and  in  the  worst  cases  involuntary  stools  and  sup- 
pression of  urine.  Nervous  symptoms  have  been  observed,  as  dizziness 
or  fainting,  and  finally  delirium  and  convulsions  may  end  the  scene. 

Varieties. — Attention  has  been  called  to  a  distinct  form  of  enteralgia 
due  to  the  effects  of  alcohol.^  It  affects  steady  drinkers,  and  is,  as  a 
rule,  met  with  only  during  the  hot  months.  The  presence  of  undigested 
food  within  the  alimentary  canal  or  exposure  to  cold  may  act  as  exciting 
causes  of  the  disease.  The  development  is  usually  gradual.  Dull  pains, 
felt  at  first  over  the  abdomen,  become  later  more  continuous  and  fixed 
about  the  epigastrium  or  umbilicus.  Sometimes  they  are  complained  of 
more  over  the  bladder.  Bilious  vomiting  and  hiccough  are  prominent 
symptoms ;  the  patient  is  thirsty,  and  the  liquids  taken  only  promote 
vomiting ;  and  the  bowels  are  constipated.  There  is  restlessness,  and 
sleep  is  obtained  with  difficulty.  Paralysis  at  times  supervenes,  and 
affects  the  lower  as  well  as  upper  extremities.  In  the  worst  cases  delir- 
ium and  even  convulsions  occur.  The  disease  nearly  always  ends  in 
recovery  in  from  three  to  ten  days.  Severe  intestinal  and  gastric  pain 
occurs  in  opium-eaters,  but  especially  in  women  who  use  morphia  in 
excess.  The  suffering  is  always  greater  when  the  opiate  is  reduced,  but 
can  only  be  cured  by  breaking  up  the  bad  habit. 

A  variety  of  colic  which  occurs  epidemically'  in  some  of  the  inter- 
tropical countries  has  been  studied  and  described  by  different  observers. 
It  is  known  by  various  names,  such  as  colique  s5che  ;  colique  vfe^tale ; 
rachialgie  v6g6tal ;  colic  of  Poitou,  of  Devonshire,  of  Madrid,  oi  Java, 
of  Surinam ;  colique  n6rveuse ;  end^mique  des  Pays  Chauds  (Fonssa- 

§  rives) ;  endemic  colic,  dry  colic,  bilious  colic,  nervous  colic ;  girafy ; 
andy,  etc.  S^goud  called  it  a  neurosis  of  the  great  sympathetic,  and 
attributed  the  disease  to  the  effect  of  cold.^  The  symptoms  resemble,  in 
many  respects,  those  of  lead  colic,  and  at  one  time  they  were  erroneously 
considered  identical  with  it.*     Thompson  and  Chisholm,*  after  an  experi- 

*  Golica  bacchanaliamy  J.  H.  Claiborne,  Med,  MonUdy^  New  York,  1855,  p.  227. 

*  Coli<^ue  v^g^tale,  or  endemic  and  epidemic  colic,  did  not  escape  the  notice  of  the 
older  writers.  It  is  mentioned  by  Aretieus ;  Paulus  .£gineta  describes  an  epidemic  of 
the  disease  which  extended  through  Italy  and  a  large  part  of  the  Roman  empire,  and  he 
states  that  attacks  were  often  followed  by  f)aralysi8.  Francois  Citois  ^ives  an  account  of 
an  epidemic  which  raged  at  Poitou  in  1616.  Monson  Smith  described  the  disease  in 
1717.  In  1724  it  appeared  in  Devonshire,  England,  and  presented  the  characteristic 
symptoms  and  sequelae.  In  more  recent  times  epidemics  of  the  disease  have  occurred  in 
nearly  all  the  countries  of  Europe.  It  prevailed  in  the  northern  part  of  France  and 
in  Belgium  from  1853  to  1859,  inclusive.  It  has  likewise  visited  the  Caribbee  Isles, 
Cayenne,  Guadaloupe,  Madagascar,  India,  the  West  Indies,  some  of  the  provinces  of 
Spain,  Java,  the  west  coast  of  Africa,  the  Antilles,  Senegal,  New  Zealand,  Brazil,  and 
various  other  localities.  The  disease  occurs  in  all  seasons,  but  is  more  prevalent  in  sum- 
mer and  in  the  commencement  of  autumn. 

'  S^goud,  Kiaai  snr  la  NSoralgie  du  Grand  Sympaihiquey  Paris,  1837. 

*  The  disease  frequently  appeared  on  board  of  French  war-vessels,  and  was  r^^arded 
by  Lef^vre  (Recherches  sur  leu  Causes  de  la  CoUqae  ttMie)  as  due  to  lead-poisoning.  He 
asserts  that  lead  is  more  used  in  French  ships  than  in  those  of  other  nations,  and  accounts 
for  its  being  epidemic  in  tropical  countries  because  a  warm  climate  aids  in  developing 
the  affection,  and  because  there  men  drink  more  freely  of  water.  (See  also  Dutrouleau, 
Arch.  gin.f  1855,  "Mai  des  Europ^ns  dans  les  Pays  Chauds.") 

»  Quoted  by  Oppolzer,  Wien,  med.  Woeh,,  Bd.  xvi.,  1867,  p.  724. 
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ence  with  the  disease  in  the  West  Indies,  assert  that  such  is  not  the 
case.     Epidemics  which  occurred  in  Madrid  and  several  of  the  Spanish 

Erovinoes,  and  many  hundred  cases  witnessed  among  the  French  soldierft 
y  other  observers,  were  ascertained  not  to  be  due  to  lead-poisoning. 

The  aflFection  is  not  accompanied  with  any  constant  lesion.  Pascal  ^ 
made  post-mortem  examinations  in  six  cases  and  found  the  mucous  mem- 
brane  of  the  duodenum  a  little  reddened :  the  gall-bladder  contained 
thick  bile,  and  in  a  few  cases  there  was  congestion  of  the  sympathetic 
ganglia.  The  attack  is  usually  marked  by  certain  prodromic  symptoms. 
The  patient  complains  of  malaise,  loss  of  appetite,  a  load  in  tlie  epigas- 
trium, embarras  gastrique,  dull  pains  in  the  colon,  borborygmi,  and  cramps 
or  tingling  in  the  limbs.  For  the  first  few  days  the  bowels  generally 
move  several  times  daily.  The  stools  are  difficult,  painful,  and  of  a 
black  or  dark-green  color,  offensive  odor,  and  accompanied  with  the 
discharge  of  flatus.  As  the  disease  progresses  the  bowels  become  con- 
stipated and  the  discharge  of  gas  ceases.  After  a  few  days  the  pain  is 
more  severe  and  radiates  to  the  lumbar  r^ion,  the  testicles,  or  the  thighs. 
It  is  seated  principally  in  the  epigastrium,  in  the  line  of  the  transverse 
colon,  or  it  may  involve  the  whole  abdomen.  Movement  aggravates  the 
pain,  while  pressure  often  relieves  it.  The  tongue  is  large,  trembling, 
and  coated  white  or  yellow ;  the  breath  is  fetid,  the  saliva  viscid,  and 
mouth  sticky.  Anorexia  is  complete ;  there  are  hiccough,  nausea,  vomit- 
ing of  undigested  food  and  mucous  or  bilious  matters,  and  constipation 
with  hard  black  stools.  The  patient  is  restless  and  sleepless.  The  abdo- 
men may  be  distended  or  retracted,  and  micturition  is  oft:en  painful  and 
the  urine  high-colored.  The  pulse  is  generally  slower  than  in  health, 
bat  becomes  accelerated  when  the  attack  is  over.  The  skin  is  pale,  the 
conjunctiva  often  stained  with  bile,  and  in  the  later  stages  oedema  of  the 
lids  and  emaciation  come  on.  The  effect  upon  the  nervous  system  may 
manifest  itself  by  amaurosis,  deafness,  delirium,  mania,  coma,  epileptiform 
convulsions,  or  paralysis.  The  paralysis  affects  the  extensors  of  the 
hand,  arm,  and  leg,  or  it  may  become  general  and  end  in  death. 

The  duration  of  the  disease  is  from  eight  to  fifteen  days,  but  in  some 
cases  it  becomes  chronic.  Relapses  frequently  occur.  At  times  inter- 
mittent or  remittent  symptoms  develop,  and  occasionally  the  affection  is 
complicated  with  enteritis  or  peritonitis.  The  prognosis  depends  very 
much  upon  the  character  of  the  epidemic,  and  the  most  serious  cases  are 
those  accompanied  with  either  cerebral  symptoms  or  peritonitis. 

The  paralysis  sometimes  passes  off  in  a  few  days,  but  oftener  lasts 
indefinitely.  Emetics,  purgatives,  and  anodynes  are  recommended  in  the 
treatment  of  the  disease,  and  frequently  a  change  of  climate  is  necessary 
in  order  to  recover  fully  from  the  affection. 

Diagnosis. — ^The  diagnosis  of  enteralgia  usually  presents  some  diffi- 
culty even  when  the  symptoms  are  well  marked.  That  the  disease  is  a 
true  neuralgia  is  apparent  from  the  periodical  recurrence  of  the  pain,  its 
sharp  and  darting  character,  from  the  sudden  cessation  followed  by  com- 
plete relief,  and  Sx)m  the  absence  of  symptoms  of  indigestion.  Affections 
bearing  a  certain  resemblance  to  enteralgia  are  to  be  excluded. 

In  lumbo-abdominal  neuralgia  the  pain  is  unilateral  and  extends  around 

^  "  Becherches  anatomico-pathologiqne  sur  la  Golique  dite  de  Madrid,"  Bee,  de  Mim, 
de  Mid.  mU.,  Paris,  1826,  xix.  pp.  98-113. 
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to  the  back.  Tender  spots  can  usually  be  detected  by  pressure  on  the  umbil- 
ical or  hypogastric  regions  or  on  the  spinous  processes  of  the  vertebrae.  In 
dermalgia  the  soreness  is  superficial,  and  light  pressure  gives  more  pain 
than  deep  compression,  while  nervous  and  hysterical  symptoms  are  con- 
stantly associated  with  this  form.  Gastralgia  is  more  frequent  than  enter- 
algia,  and  the  pain  is  located  about  the  ensiform  cartili^.  In  myalgia  of 
the  abdominal  parietes  pressure  causes  pain,  as  do  also  movements  of  the 
body,  coughing,  sneezing,  etc.  Rheumatic  pains  would  likely  be  felt  in 
other  muscles.  In  ileus  the  pain  is  more  continuous,  the  tenderness  local- 
ized ;  there  is  constipation  of  a  most  obstinate  character,  and  vomiting  of 
stercoraceous  matter.  The  patient  has  an  anxious  expression  and  a  rapid, 
feeble  pulse.  In  renal  calculus  the  pain  is  situated  in  the  course  of  the 
ureter  and  shoots  down  to  the  pubes  and  thighs.  There  is  frequent  desire 
to  urinate,  accompanied  by  a  scanty  discharge  of  urine,  and  a  copious  flow 
of  urine  is  followed  by  cessation  of  pain.  The  maximum  of  pain  in  hepatic 
colic  is  situated  in  the  right  hypochondrium,  and  is  often  reflected  into 
the  shoulder  of  the  same  side.  Icterus  may  also  be  expected.  Colic 
arising  from  lead-poisoning  is  usually  associated  with  suflBciently  charac- 
teristic symptoms  to  render  the  diagnosis  easy.  When  syphilitic  the  pain 
is  apt  to  be  most  severe  at  night. 

In  catarrh  of  the  bowel  the  skin  is  hot  and  dry,  the  pulse  accelerated, 
and  other  indications  of  a  symptomatic  fever  are  presented.  The  pain 
is  more  constant,  more  localized,  and  pressure  causes  it  to  be  increased. 
Tenderness  on  pressure  is  not  invariably  met  with,  but  the  rule  holds 
good  that  when  deep  pressure  increases  the  pain  inflammation  rather  than 
enteralgia  is  indicated. 

If  colic  is  due  to  indigestible  food,  a  sensation  of  weight  will  be  com- 
plained of  at  the  epigastrium,  griping  pains  occur  at  short  intervals,  with 
flatulence,  vomiting,  and  later  diarrhoea.  If  the  attack  be  wind  colic,  the 
abdomen  is  enlarged  by  tympanitic  distension ;  borborygmi  and  beldiing 
occur.  If  it  is  the  result  of  accumulation  of  feces,  there  would  be  a  pre- 
vious history  of  constipation,  and  the  lump  of  feculent  matter  can  be 
located  by  palpation  and  percussion. 

Prognosis. — The  prognosis  of  idiopathic  enteralgia  b  favorable,  the 
disease  generally  terminating  after  a  variable  period.  Attacks  are  very 
apt  to  recur,  and  each  one  will,  in  all  probability,  prove  more  severe  than 
the  preceding.  In  symptomatic  enteralgia  the  prognosis  will  depend  upon 
the  nature  of  the  fundamental  disease. 

Colic  terminates  favorably  in  nearly  every  case.  Death  has  rarely 
occurred  from  complications,  as  convulsions,  and  rupture  of  the  bowel 
has  been  observed  from  great  distension. 

Treatment. — If  attacks  of  enteralgia  are  associated  with  hysterical 
symptoms,  it  would  be  proper  to  employ  antispasmodic  sedatives.  The 
compound  spirit  of  ether  is  very  useful  in  these  cases,  especially  if  they 
are  accompanied  with  flatulence.  Rubbing  the  spine  with  stimulating  or 
anodyne  liniments  frequently  promises  well.  The  hypodermic  dose  of 
morphia  gives  relief  more  quickly  than  can  l)e  got  in  any  other  way,  but 
in  pure  enteralgia  with  frequently  recurring  paroxysms  care  must  be  taken 
not  to  create  the  demand  for  the  remedy  by  giving  it  often.  The  radical 
cure  of  the  disease  is  a  more  important  matter  than  the  treatment  of  the 
acute  attacks. 
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If  the  cause  of  enteraleia  be  located  in  some  of  the  solid  viscera  or  in 
the  nervous  system,  remedies  should  be  addressed  to  these  parts,  and  the 
reflex  nervous  impressions  allayed  by  the  bromides  or  other  nervous 
sedatives.  The  valerianate  of  zinc  in  doses  of  one  grain  three  or  four 
times  a  day  is  extremely  useful  in  neuralgia  from  reflex  irritation  of  the 
female  pcjlvic  organs.  Constitutional  remedies  are  indicated  in  the  cases 
due  to  a  morbid  condition  of  the  blood — iodide  of  potassium  and  mercury 
if  a  syphilitic  poison  or  if  of  a  rheumatic  or  plumbic  origin ;  colchicum 
if  gouty ;  quinia  if  malarial ;  and  iron  when  an  anaemic  state  is  pre- 
sented. H.  C.  Wood  states  that  alum  is  used  with  success ;  being  of 
service  when  there  is  no  lead  in  the  primse  vise,  it  must  act  in  some  other 
way  than  as  a  chemical  antidote.  Arsenic  is  very  highly  recommended 
in  idiopathic  enteralgia.  Excellent  results  have  been  reported  from  the 
use  of  nitrate  of  silver/  hydrocyanic  acid,  belladonna,^  and  iodoform. 
Change  of  climate  and  travel  may  have  to  be  resorted  to  in  obstinate 
cases. 

The  objects  of  treatment  in  colic  are  to  relieve  sufiering  and  terminate 
the  attack  as  soon  as  possible.  For  this  purpose  the  various  anodyne  and 
antispasmodic  remedies,  as  opium,  hyoscyamus,  chloral,  ether,  chloroform, 
Indian  hemp,  and  camphor,  may  be  employed.  Carminatives  are  most 
useful,  alone  or  combined  with  anodynes  and  cathartics.  Oleum  cajuputi 
often  aflbrds  immediate  relief.  Warm  teas  of  chamomile,  ginger,  vale- 
rian, or  peppermint  sometimes  do  good.  When  the  suffering  is  very 
acute  nothing  acts  so  promptly  as  a  hypodermic  injection  of  morphia, 
either  alone  or  combined  with  atropia. 

The  surface  of  the  body  should  be  kept  warm,  and  hot  applications  to 
the  abdomen  assist  in  relieving  pain.  The  heat  may  be  convenieutly 
applied  by  means  of  poultices,  hot  salt-  or  sand-bags,  or  rubber  bottles 
filled  with  hot  water.  Cold,*  used  externally,  is  more  grateful  in  some 
cases,  and  is  preferable  if  there  be  much  tympanites.  Sinapisms,  tur- 
pentine stupes,  and  stimulating  and  rubefacient  liniments  answer  well 
in  some  cases,  and  should  be  tried.  Anodyne  applications  to  the  spine 
occasionally  do  good,  and  cold,  applied  by  means  of  the  spinal  ice-bi^,  is 
recommended  by  Ringer. 

In  oixler  to  treat  the  disease  successfully  and  bring  the  attack  to  an 
end,  its  cause  should  be  ascertained  if  possible,  and  remedies  directed  to 
its  removal.  If  it  be  the  result  of  indigestion,  the  contents  of  the  stom- 
ach should  be  removed  by  emetics.  Drastic  or  powerful  cathartics  will 
only  tend  to  aggravate  the  disease,  and  on  that  account  mild  laxatives 
are  to  be  preferred  in  all  cases.  Castor  oil,  calomel,  pil.  rhei  comp.,  senna, 
etc.  may  very  properly  be  prescribed. 

In  flatulent  colic  means  should  be  direct^  to  expel  the  gas.  Anodynes 
— preferably  chloroform — ^and  carminatives  should  be  administered  by 
the  mouth,  and  enemata  containing  turpentine  or  asafoetida  injected  into 
the  rectum.  In  severe  cases  a  clyster  with  ten  or  fifteen  drops  of  liquor 
ammonise  is  said  to  do  good.  If  distension  of  the  bowel  he  so  great  as 
to  threaten  rupture,  it  may  with  propriety  and  safety  be  relieved  by 
puncturing  the  colon  with  an  exploring-needle  or  a  fine  trocar.  In  cases 
of  flatulent  colic  where  the  gas  aiuses  from  the  decomposition  of  food 

*  Nanman,  Deutsche  Klinikj  Bd.  iii.,  1861,  p.  388.  •  Lancet,  vol.  i.,  1867,  p.  81. 

*  Roux,  Journal  de  Mldecine,  Paris,  1765,  p.  48. 
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remedies  to  check  fermentation,  such  as  alkalies,  creasote,  carbolic  acid, 
or  the  sulphites,  would  be  indicated.  Good  sometimes  results  from  pres- 
sure and  massage  of  the  abdomen.  Rubbing  with  etherized  oils  and  elec- 
tricity have  also  been  used  successfully.  If  the  attack  be  from  fecal  impac- 
tion, it  may  be  possible  to  liquefy  and  remove  the  mass  by  using  saline 
cathartics,  as  sulphate  of  magnesium,  aided  by  large  oily  or  mucilaginous 
clysters,  which  in  obstinate  cases  should  be  injected  through  a  flexible 
rubber  tube  passed  up  the  rectum  as  far  as  possible.  Injections 
of  an  infusion  of  tobacco  are  now  seldom  used  for  this  purpose,  on 
account  of  the  dangerous  symptoms  which  often  supervene.  If  pain 
or  tenderness  be  present  at  the  seat  of  impaction,  cathartics  should 
be  used  very  cautiously  or  not  at  all,  and  opium  given  instead.  The 
administration  of  this  drug,  by  relieving  pain  and  allaying  spasmodic 
action,  is  oflen  followed  by  free  catliarsis. 

Persons  subject  to  attacks  of  colic  may  diminish  the  intensity,  or  even 
prevent  the  recurrence,  of  the  disease  by  employing  during  tlie  intervals 
such  remedies  as  would  be  indicated  in  their  individual  cases.  Phosphate 
of  sodium  has  been  highly  recommended  for  preventing  the  recurrence  of 
attacks  of  colic.  R.  N.  Taylor  states*  that  his  experience  with  the  use 
of  the  drug  is  quite  extensive,  and  he  found  the  treatment  uniformly 
successful.  Thirty  grains  dissolved  in  a  glassful  of  water  may  be  taken 
three  times  a  day — ^preferably  before  meals — and  this  quantity  should 
be  reduced  if  it  causes  any  irritation  of  the  stomach.  The  bowels  should 
be  regulated  and  strict  attention  given  to  diet.  A  milk  diet  is  of  course 
best  in  obstinate  cases.  Any  article  of  food  known  to  disagree  must  be 
excluded,  and  tea,  coffee,  and  alcoholic  drinks  should  also  be  prohibited. 

»  Med.  Herald,  LouiaviUe,  1880-81,  ii.  p.  348. 


ACUTE  mTESTINAL  CATARRH  (DUODENITIS, 
JEJUNITIS,  ILEITIS,  COLITIS,  PROCTITIS). 


By  W.  W.  JOHNSTON,  M.  D. 


Synoxybis. — Enteritis,  Catarrhal  enteritis,  Mucous  enteritis,  Endo* 
enteritis,  Ileo-eolitis,  Entero-oolitis,  Diarrhoea.  Older  synonyms :  Chor- 
dapsus,  Cauma  enteritis,  Euterophlogia,  Enterophlogosis,  Colica  acuta  seu 
innammatoria,  Ileus  inflammatorius,  Enteralgia  inilammatoria,  Febris 
intestinorum  seu  Iliaca  inilammatoria,  Colique  infiammatoire. 

History. — It  is  interesting  to  start  at  the  fountain-head  of  the  two 
streams  of  inquiry — the  clinical  and  the  anatomical — ^and  to  follow  each 
in  its  widelyniiverging  wanderings  until  they  unite  to  give  to  the  phe- 
nomena of  intestinal  inflammation  a  just  interpretation. 

The  symptom  diarrhoea  was  fully  described  by  the  earliest  writers  in 
medicine.*  The  symptomatic  differences  between  diarrhoea,  dysentery, 
and  lieutery  and  the  different  forms  of  diarrhoea  (bilious,  watery,  etc.) 
were  given  in  detail  by  the  Greek  and  Roman  physicians.  The  Arabians 
had  a  much  more  elaborate  classification  of  the  fluxes.  Avicenna  made 
seven  varieties  of  simple  diarrhoea.  European  writers  followed  closely  in 
these  footsteps.  Sennert  made  twelve  and  Sauvages  twenty-one  varieties 
of  diarrhoea,  depending  upon  as  many  different  causes,  &s  undi^ted 
food,  worms,  the  bile,  etc.  Many  recent  writers  have  adhered  closely 
to  the  older  authors  in  their  metnod  of  treating  of  diarrhoea,  regarding 
it  as  a  disease  and  dividing  it  into  varieties  based  on  the  causes  or  on 
the  appearances  of  the  stools.  Among  them  may  be  mentioned  Cullen 
(1789),  Good  (1826),  T^'eedie  (1841),  G.  B.  Wood  (1852),  Trousseau 
(1865),  and  Habershon  (1879). 

It  was  only  after  many  years  of  laborious  investigation  that  the 
appropriate  lesion  was  ai&xed  to  a  symptom  so  well  understood  and 
described  in  its  clinical  aspects.  The  first  conception  of  abdominal  and 
intestinal  inflammation  had  no  relation  to  diarrnoea.  Under  the  name 
eiXed^,  Hippocrates  described  abdominal  symptoms  of  intestinal  obstruo- 
tion  and  inflammation.  For  Sennert  (1641)  inflammation  of  the  intestines 
meant  peritonitis.  Bonet  (1679),  Hoffman  (1710),  and  Boerhaave  (1758) 
includ^  under  this  head  peritonitis,  ileus,  and  all  febrile  and  painful 
abdominal  affections.  Sauvages  (1763)  and  Morgagni  (1779)  gave  in 
detail  the  symptoms  of  peritonitis  and  called  the  disease  intestinal  inflam- 
mation—ententis.     In  1784,  Cullen  made  an  advance  in  subdividing 

^  J.  J.  Woodwardi  Med.  and  Surg,  Hitt,  of  the  War,  Part  2,  Medical  Volume,  foot-note, 
p.  273  el  aeq, 
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enteritis  into  e.  phl^monodoea  and  e.  erythematica — the  one  involving 
the  entire  wall  of  the  intestine  and  the  peritoneum,  the  other  the  mucous 
membrane  lining  the  intestine.  John  Hunter  (1794)  first  fixed  the  place 
of  peritonitis  as  a  distinct  affection  from  inflammation  of  the  mucous 
membrane  of  the  intestines.* 

Up  to  this  time  constipation  was  the  chief  symptom  of  enteritis.  The 
meeting  of  the  streams,  the  affixing  the  symptom  diarrhoea  to  its  appro- 
priate lesion,  was  brought  about  hypothetically  at  first  by  J.  Carmichael 
Smith  in  these  words :  "  I  think  it  is  probable  (for  we  can  have  no  pos- 
itive evidence  of  the  fact)  that  in  diarrhoeas  from  catching  cold  the  villous 
or  interior  coat  of  the  stomach  is  sometimes  slightly  inflamed."  * 

On  the  Continent  enteritis  soon  after  this  was  limited  in  its  meaning  by 
Pinel  (1798)  to  inflammation  of  the  mucous  membrane  of  any  part  of  the 
intestines.  He  gave  the  name  catarrhal  diarrhoea  to  the  same  condition. 
A  still  further  restriction  of  its  meaning  was  made  by  Broussais  (1821), 
who  defined  enteritis  to  be  an  inflammation  of  the  mucous  membrane  of 
the  small  intestine ;  he  gave  the  name  colitis  to  the  same  disease  in  the 
colon.  This  distinction  was  adopted  by  Bostan  (1826),  Andral  (1836), 
C.  H.  Fuchs  (1846),  G.  B.  Wood  (1852),  Wunderlich  (1856),  GrisoUe 
(1865),  Flint  (1866),  and  Aitkin  (1868).  According  to  the  views  of 
some  authors,  chiefly  English,  as  Copland  (1844),  Bristowe  (1871),  Rob- 
erts (1874),  Habershon  (1879),  enteritis  includes  inflammation  of  the 
serous  as  well  as  of  the  mucous  coat  of  the  intestines. 

Niemeyer  (1864),  Jaccoud  (1869),  Leube  (1875),  Bartholow  (1880),  and 
most  German  and  French  authors  prefer  the  name  intestinal  catarrh 
as  applied  to  inflammation  of  tlie  mucous  coat;  inflammation  of  the 
serous  coat  is  peritonitis;  the  word  enteritis  is  abandoned  as  involving 
a  pathological  error. 

Nature  and  Classification.  —  Catarrh  of  the  intestines  is  an 
inflammation  of  the  mucous  membrane  of  the  intestinal  tract.  There 
are  various  peculiarities  of  the  catarrhal  process  due  to  the  anatomical 
structure  of  the  parts  involved,  the  presence  of  open  glands,  lymphatic 
follicles,  etc.  This  disease  is  to  be  distinguished  from  inflammation  of 
the  serous  coat  of  the  intestine  (peritonitis).  The  two  are  quite  distinct 
in  their  etiology,  pathological  anatomy,  and  symptomatology,  although 
they  have  been  often  confounded  under  the  same  name,  enteritis.*  As  so 
much  confusion  prevails  as  to  the  proper  meaning  of  enteritis,  it  is  best 
to  abandon  the  word  altogether. 

Diarrhoea  is  still  regarded  by  some  authors  (J.  J.  Woodward)  as  syn- 
onymous with  intestinal  catarrh ;  by  others  it  is  considered  separately 
as  a  disease  distinct  from  catarrh.  Habershon  describes  the  lesions  of 
catarrhal  diarrhoea  and  mucous  enteritis  almost  in  the  same  words.^  It 
is  an  unscientific  method  to  take  one  symptom  of  a  pathological  state,  to 

^  J.  Hanter,  A  Treatise  on  the  Blood,  Infiammaihtiy  and  Gun-shot  Wounds,  London,  1794^ 
p.  284. 

•  Paper  read  Jan.  8,  1788,  Med.  CommunieatfoTiSj  London,  vol.  ii.,  1790,  p.  168. 

'  For  cases  called  enteritis  in  which  the  lesions  of  peritonitis  were  found,  see  Hamilton, 
Edin.  Med,  Joum.,  vol.  ii.,  1857,  p.  304;  also  Breed,  Chicago  Med.  Examiner ,  Oct,  1869,  p. 
579. 

*  Such  a  method  of  treating  the  subject  involves  a  repetition,  witli  an  inversion,  of  the 
same  description.  Thus,  catarrhal  diarrhoea  has  as  its  lesion  mucous  enteritis ;  mucous 
enteritis  has  for  its  symptom  (catarrhal)  diarrhoea. 
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erect  it  into  a  disease,  subdividing  it  into  varieties  which  are  but  differ- 
ences in  the  intensity  of  it^s  manifestation,  and  to  assign  to  it  no  fixed 
lesion.  Diarriioea  is  in  reality  but  a  sequence  and  symptom  of  hypersemia 
or  inflammation  of  the  intestinal  mucous  membrane. 

Etiology. — Intestinal  inflammation  is  more  prevalent  in  the  Northern, 
Middle,  and  Western  than  in  the  Southern  States.  There  is  no  relation 
between  the  distribution  of  malarial  and  intestinal  diseases :  in  some 
regions  where  malarial  disease  is  rife  there  is  very  little  disease  of  the 
intestines.  Limited  areas  in  Lower  Mississippi,  Eastern  Kentucky,  Eastern 
North  Carolina,  etc.  have  a  special  predisposition  to  diseases  of  this  class.^ 

During  the  Civil  War  diarrhoea  and  dysentery  were  more  frequent  and 
fatal  in  the  central  region  than  in  the  Atlantic  and  Pacific  regions. 

It  is  difficult  to  compare  the  relative  liabilibity  of  the  native  and 
foreign-born  populations  m  the  United  States  to  intestinal  disease.  Inas- 
much as  diildren,  among  whom  the  bulk  of  such  cases  occur,  bear  such 
a  small  proportion  to  the  adult  foreign  population,  allowing  for  differ- 
ences due  to  this  cause,  statistics  show  that  the  foreign-born  race  has  a 
very  distinct  predisposition  to  these  forms  of  disease.*  The  Swedes,  Nor- 
w^ians,  and  Danes  have  a  marked  susceptibility  to  intestinal  diseases ; 
the  English  and  Welsh  have  the  same  tendency ;  but  the  Irish  have  a 
comparative  immunity.  The  colored  race  is  more  prone  to  intestinal 
than  to  malarial  diseases  in  the  Middle  States,  but  there  is  the  reverse 
susceptibility  in  the  Northern  and  Southern  States. 

Under  ten  years  more  males  than  females  have  enteritis,  in  the  pro- 
portion represented  by  the  figures  362  and  299.  After  ten  the  predispo- 
sition of  the  t^vo  sexes  is  about  the  same. 

The  summer  is  the  season  when  diarrhoea  is  most  prevalent  and  most 
fatal.  June,  July,  and  August  are  the  months  in  which  the  greatest 
number  of  cases  occur  and  in  which  there  is  the  highest  mortality.  The 
extraordinary  death-rate  in  these  months  in  cities  is  of  course  due  to  the 
influence  of  summer  heat  on  children,  and  the  death-rate  from  diarrhoea 
and  entero-colitis  is  chiefly  among  infants  under  one  year.  But  among 
adults  the  same  rule  holds.  The  highest  monthly  mortality  from  acute 
diarrhoea  among  the  U.  S.  troops  (white)  between  1861  and  1866  was 
147,  in  July,  1862;  the  next  highest  was  114,  in  August,  1862.  June 
and  September  were  after  these  the  most  fatal  months.  According  to 
the  census  of  1870,  the  most  fatal  month  is  August. 

Elevation  of  temperature  in  the  summer  months  is  the  cause  of  the 
prevalence  of  intestinal  catarrh  and  of  its  great  mortality  among  infants 
and  children.  The  number  of  deatlis  bears  a  direct  ratio  to  the  degree 
of  heat,  the  highest  death-rate  occurring  in  seasons  of  unusual  high  tem- 
perature.^ The  effect  of  excessive  or  prolonged  heat  is  to  arrest  or  weaken 
the  digestive  processes ;  undigested  masses  m  the  stomach  or  the  intestines 
act  as  foreign  bodies  and  produce  inflammation. 

^  F.  A.  Walker,  Statwtieal  Atlas,  1874,  table  v.  ,p.  3 ;  also  plates  zlii.  and  xly. 

'The  number  of  children  under  ten  to  1000  native  population  is  306;  number  of 
children  under  ten  in  1000  foreign  population,  47  (F.  A.  Walker,  '^  Relations  of  Bace 
and  Nationality  to  Mortality  in  the  United  States,''  Suuiaiical  Atlas,  1874,  p.  213). 

'  Among  the  numerous  publications  bearing  on  this  subject,  those  contained  in  The 
Sanitary  Cart  and  Treatment  of  Children  and  tf^ir  Diseases  (JBoeton,  1881)  are  of  especial 
value.  S.  C.  Busey's  article  contains  much  valuable  matter  on  the  relation  of  summer 
heat  to  illness  and  mortality  among  children. 
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Sudden  changes  of  temperature  from  cold  to  heat  or  from  heat  to  cold 
develop  diarrhoea.  If  the  air  is  at  the  same  time  saturated  with  moisture, 
the  effect  of  a  change  in  temperature  is  greatly  intensified.  In  the  first 
hot  days  of  June  there  is  on  the  Atlantic  coast,  especially  in  cities,  a 
rapid  increase  in  the  number  of  cases  of  gastro-intestinal  disturbance.  A 
larger  number  of  children  are  taken  ill  in  June  tlian  in  August.  The 
child  in  time  becomes  habituated  to  heat,  and  if  not  attacked  early  runs 
less  risk  of  illness  in  the  later  months.  A  sudden  or  unusual  exposure 
to  low  temperature,  as  in  lying  on  damp  ground,  leads  to  the  same  result. 
The  check  to  perspiration  after  violent  exercise  is  especially  provocative 
of  diarrhoea.  In  these  instances  the  congestion  and  consequent  inflam- 
mation of  the  mucous  membrane  are  brought  about  through  tlie  effect  of 
heat  or  cold  upon  the  peripheral  nervous  system.  Cold  may  act  more 
directly  by  the  driving  of  suddenly-cooled  blood  from  the  surface  of  the 
body  to  the  interior.  External  burns  belong  to  the  same  category,  as 
they  lead  to  extensive  inflammation,  sometimes  to  ulceration,  of  the  duo- 
denal mucous  membrane  through  reflex  influence.  A  case  is  reported 
of  a  boy  aged  twelve  years  who  after  an  external  superficial  bum  of  the 
left  thigh  was  taken  with  profuse  diarrhoea  which  ended  fatally  in  three 
hours  (Ziemssen). 

Contamination  of  the  atmosphere  with  emanations  the  result  of  the 
overcrowding  of  many  human  beings  together,  as  in  prisons,  camps,  or 
asylums,  especially  where  decomposition  of  organic  matter  is  going  on, 
is  of  great  influence  in  causing  diarrhoea.  Persons  living  in  badly-ven- 
tilated houses,  or  in  houses  improperly  drained  where  the  air  is  vitiated 
by  escaping  gas  from  sewer-pipes,  are  especially  prone  to  be  attacked. 
But  sewer-gas,  per  se,  does  not  cause  diarrhoea  any  more  than  it  causes 
diphtheria  or  scarlatina.^  It  is  a  step  backward  to  hang  upon  this  ready 
explanation  all  our  doubts  and  our  ignorance  of  the  origin  of  disease. 
The  specific  germ  of  the  zymotic  diseases  may  be  conveyed  in  the  gases 
from  sewers,  but  there  are  other  and  more  direct  modes  oi  communication 
which  should  receive  equal  attention. 

Children  are  much  more  liable  to  intestinal  inflammation  than  adults. 
This  is  due  to  the  greater  susceptibility  of  the  mucous  membrane 
in  them  to  congestion  and  catarrh  from  external  influences  and  from 
direct  irritation.  In  infants  fed  upon  an  unsuitable  diet^— cow's  milk  or 
other  substitutes  for  mother's  milk — this  susceptibility  is  much  increased. 
The  age  most  liable  to  attack  is  under  one  year,  or  from  the  first  to  the 
second  year,  wlien,  in  consequence  of  dentition,  weaning,  and  a  change 
from  a  diet  chiefly  or  almast  wholly  liquid  to  one  of  solids,  there  is  a 
great  liability  to  a  disturbance  of  the  normal  equilibrium.  Intestinal 
catarrh  forms  almost  one-third  of  the  total  number  of  the  affections  of 
childhood.  According  to  the  census  of  1870,  761  out  of  every  1000 
deatlis  from  diarrhoea,  dysentery,  and  enteritis  occurred  under  the  tenth 
year.  In  old  age  a  similar  predisposition  exists,  and  a  mild  attack  will 
in  old  persons  induce  more  serious  symptoms  than  in  middle  life.  Epi- 
demics of  diarrhoea  among  the  aged  in  asylums  and  hospitals  are  not 
uncommon. 

^  Longstiiff(J?}*i^.  Med.  Joum.^  London,  ISSO,  vol.  i.  p.  519)  believes  that  summer  diar> 
rhoea  has  a  specific  poison  which  is  intimately  connected  with  the  process  of  putre£actioii, 
and  that  the  infective  material  has  its  source  in  the  public  sewers. 
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Temperament  and  idiosyncrasy  are  causes  of  differences  in  predispo- 
sition. Many  persons  in  consequence  of  taking  cold  invariably  have 
diarrhoea,  while  others  as  invariably  have  nasal  catarrh  or  bronchitis. 
Certain  articles  of  food,  as  oysters  and  eggs,  lead  always  in  some  persons 
to  intestinal  disturbance.  An  exaggerated  sensibility  of  the  mucous  mem- 
brane to  particular  impressions  is  the  cause  of  this  peculiarity. 

Previous  attacks  of  intestinal  inflammation  render  the  individual  liable 
to  recurrences  from  very  slight  causes.  The  suppression  of  the  menses 
and  of  hemorrhoidal  discliarges  and  the  healing  of  eruptions  are  said  to 
be  followed  by  serious  diarrhoea,  but  sudi  an  occurrence  is  probably  more 
often  a  coincidence  than  a  result. 

Sedentary  life,  by  enfeebling  muscular  movement  and  by  iuduciug  indi- 
gestion and  constipation,  brings  on  diarrhoea.  Constipation  impairs  the 
muscular  tone  of  the  bowel,  and  hardened  fecal  accumulations  act  as  irri- 
tants which  sometimes  provoke  acute  catarrhal  processes— diarrhoea  and 
dysentery.  InsufiBcient  clothing  in  children  and  in  adults  makes  the 
skin  more  susceptible  to  changes  of  temperature  and  conduces  to  intes- 
tinal congestion.  Smoking  in  excess  and  the  use  of  narcotics  and  stimu- 
lants are  mentioned  as  debilitating  causes  which  pave  the  way  for  disease 
in  the  intestine ;  the  habitual  use  of  tlie  stronger  liquors,  by  keeping  up 
chronic  engorgement  of  the  mucous  membrane,  is  undoubtedly  a  potent 
cause.  Occupations  which  involve  deprivation  of  fresh  air  and  sunlight, 
and  all  trades  which  enfeeble  the  individual,  make  him  liable  to  all  digest- 
ive disorders.  A  feeble  constitution,  debility  from  disease,  from  over- 
fatigue, or  from  loss  of  sleep,  or  any  i)erturbing  influence,  puts  the  body 
in  a  state  favorable  to  indigestion  and  diarrhoea. 

The  eriiptive  fevers  are  accompanied  more  or  less  by  gastro-enterio 
cataiTh.  In  scarlet  fever,  measles,  and  variola  there  is  a  state  of  equi- 
librium between  the  skin  and  the  intestinal  mucous  membrane.  When 
the  morbid  manifestation  does  not  normally  appear  upon  the  skin  there 
is  a  transference  of  irritation  to  the  intestine.  The  administration  of 
purgatives  in  the  early  periods  of  scarlet  fever  and  measles  delays,  some- 
times prevents,  the  outburst  of  the  eruption  on  the  skin.  The  intestinal 
catarrh  of  the  eruptive  fevers  has  sometimes  the  significance  of  an  exan- 
them  and  sometimes  of  a  secondary  complication.  In  measles  it  is  more 
frequently  the  former ;  in  scarlatina  and  variola  it  comes  later  as  a  com- 
plication. 

Unemia,  malarial  infection,  chronic  suppuration,  pysemia  and  septi- 
caemia, cancerous  and  strunxous  disease  of  the  mesenteric  glands,  scurvy, 
tuberculosis,  Bright's  disease,  and  chronic  wasting  diseases  in  general,  are 
conditions  in  which  diarrhoea  appears  as  a  result  of  the  defective  nutrition 
of  the  vessels  of  the  intestinal  wall  and  tlieir  liability  to  dilatation  and 
hyperemia,  or  from  the  i)resence  in  the  blood  of  septic  matter.^ 

The  ingestion  of  a  larger  quantity  of  food  than  the  stomach  and  intes- 
tines are  able  to  soften,  and  tlic  taking  of  food  essentially  indigestible  or 
improperly  prepared  by  cooking,  are  causes  of  the  passage  of  masses  of 
food  more  or  less  unaltered  along  the  intestinal  tract.     Hypersemia  fol- 

'  For  experiments  relating  to  the  production  of  intestinal  catarrh  by  injections  of  irri- 
tating or  putrid  matter  into  the  blood  consult  Traiie  clinique  et  exphimentelle  dtA  Fii^vres 
di>»  esserUieltes,  Gaspard  et  Bouillaud ;  also,  Palh.  anat.,  Lebert,  tome  ii.,  Texte,  Paris, 
1S61,  p.  205. 
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lows  the  mechanical  irritation  of  the  mucous  surface.  When  articles  of 
food  are  in  a  partial  state  of  putrefaction,  so  that  the  antiseptic  properties 
of  the  gastric  juice  cannot  be  quickly  enough  brought  into  play,  there  is 
a  rapid  fermentation  in  the  stomach,  with  the  development  of  symptoms 
of  gastric  and  subsequently  of  intestinal  catarrh.  Unripe  fruit,  vegetables 
composed  of  hard  tissue,  as  early  potatoes,  cucumbers,  pineapples,  and 
cherries,  by  their  indigestible  nature,  are  frequent  causes.  Oysters, 
crabs,  fish,  and  lobsters  often  occasion  acute  diarrhoea  in  consequence  of 
being  in  an  unfit  condition  for  food.  Cheese  has  been  known  to  produce 
violent  illness  with  symptoms  of  intense  intestinal  irritation  ;  these  effects 
are  due  to  some  poisonous  substance,  hitherto  undiscovered,  developed  in 
the  course  of  putrefaction.  New  coffee  causes  diarrhoea ;  six  months  is 
usually  the  time  before  coffee  grown  in  Ceylon  reaches  the  European  and 
American  markets ;  by  this  time  it  does  not  have  this  effect.* 

The  irritant  and  caustic  poisons,  as  mineral  acids,  caustic  alkalies,  cor- 
rosive sublimate,  arsenic,  oxalic  acid,  tartar  emetic,  and  carbolic  acid, 
kindle  an  intense  inflammation  of  the  mucous  membrane  of  the  stom- 
ach, duodenum,  and  of  the  lower  portion  of  the  intestinal  canal.  Soften- 
ing of  the  coats  of  the  intestines  from  corrosion,  with  perforation,  is  not 
an  infrequent  result. 

Drastic  purgatives  act  as  irritant  poisons  in  producing  acute  hypersemia 
of  the  mucous  coat  with  excessive  transudation  of  serum ;  or,  in  other 
words,  an  acute  catarrh.  A  discharge  of  vitiated  bile  or  an  excess  of 
bile  is  given  by  recent*  as  well  as  by  older  writers  as  a  provoking  cause 
of  diarrhoea.  The  proper  relationship  is  the  reverse  of  this :  an  intestinal 
catarrh  the  result  of  irritant  action  upon  the  mucous  surface  entails  a 
more  active  outflow  of  bile,  just  as  some  cathartics  by  irritating  the  duo- 
denum excite  the  gall-bladder  to  empty  itself.*  Impacted  fe«d  masses 
are  direct  irritants,  exciting  inflammation  (typhlitis,  dysentery) ;  putre- 
factive changes  in  long-retained  fecal  collections  have  an  additional  power 
of  irritation.  Foreign  bodies  accidentally  or  purposely  swallowed,  intes- 
tinal parasites,  the  pus  from  an  abscess  whicli  bursts  into  the  intestine, 
likewise  are  excitants  of  disease.  Tubercle  nodules,  typhoid  ulcers, 
cancer,  or  other  neoplasms  in  the  wall  are  surrounded  by  areas  of 
inflammation. 

Alcohol  taken  in  excess,  as  in  a  debauch,  leads  to  acute  gastro-intcs- 
tinal  catarrh.  The  stomach  symptoms  are  the  earliest  to  develop  and  are 
the  most  prominent.  Habitual  alcoholic  indulgence  is  a  more  common 
source  of  chronic  than  of  acute  intestinal  catarrh. 

The  influence  of  unwholesome  drinking-water  as  a  cause  of  diar- 
rhoea has  been  carefully  examined  by  Woodward.*  Turbid  or  muddy 
water  holding  inorganic  matters  in  suspension,  he  concludes  from  tlie 
evidence,  is  not  a  source  of  disease,  and  the  injurious  effects  of  such 
waters  have  been  grossly  exaggerated.  Water  containing  inorganic  sub- 
stances in  solution  produce  diarrhoea,  and  are  purgative  if  the  dissolved 
matters  have  purgative  properties.     Limestone-water  may  produce  tem- 

*  J.  Stevenson,  "Medical  Notes  from  Ceylon,"  Rdin,  Med,  Joum.,  Feb.,  1862,  p.  693. 
«  Roberts,  Th.  and  PracL  Medicine,  Am.  ed.,  Philada.,  1880,  p.  160. 

'  ''The  propositions  which  are  the  foundation  of  the  whole  theory  that  bile  can  cause 
diarrhoea,  and  that  its  absence  leads  to  costivencss,  cannot  be  looked  upon  as  proved " 
(J.  Wickham  Legg,  On  the  Bite,  Jaundice,  and  Bilious  DiseoMs,  New  York,  1880,  p.  661). 

*  Med,  and  Surg,  History  of  the  War^  Part  2,  Medical  Volume,  p.  599  tl  aeq. 
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porary  disturbanoe  of  tlie  bowels,  but  is  wholesome.  Carbonate  and  sul- 
phate of  lime  and  magnesium  in  solution  are  more  cathartic,  but  not  as 
much  so  as  selenitic  waters  which  contain  an  excess  of  sulphate  of  lime. 
The  salts  of  sodium  and  potassium  in  the  waters  of  Colorado,  New  Mex- 
ico, and  Utah  are  still  more  liable  to  produce  diarrhoea. 

Water  contaminated  with  organic  matters  of  vegetable  origin,  which 
are  found  in  states  of  decomposition  in  marshes  and  stagnant  pools,  does 
not,  in  the  opinion  of  Woodward  and  Parkes,  have  very  great  influence 
in  the  production  of  diarrhoea  or  dysentery.  Impurities  ii*om  decompo- 
sition of  animal  matters  are  unhealthful.  This  is  especially  true  of  water 
impregnated  with  soakage  from  privies  and  sewers ;  and  yet  epidemics 
of  diarrhoea  cannot  as  often  be  clearly  traced  to  this  source  as  can  out- 
breaks of  typhoid  fever.  Parkes  says  water  contaminated  with  three 
to  ten  grains  per  gallon  of  putrescent  animal  matter  may  be  hurtful. 

Contusions  and  injuries  of  the  bowel  by  sudden  pressure  or  shock  to 
the  abdominal  wall  may  lead  to  intestinal  inflammation.  The  la^  intes- 
tine is  more  exposed  from  its  size  and  position  to  such  injuries,  f  ressure 
upon  the  bowel  by  a  tumor,  as  an  enlarged  or  retroverted  uterus,  may 
cause  diarrhoea,  the  source  of  which  may  oe  overlooked.  Early-morning 
diarrhoea  from  a  displaced  womb  is  of  frequent  occurrence. 

Emotional  influence,  as  sudden  fright  or  grief,  will  produce  sudden 
diarrhoea.  Lesions  of  nerve-centres— corona  radiata,  optic  thalamus,  or 
corpus  callosum — induce  hypersemia,  softening,  and  ulceration  of  the 
mucous  membrane  of  the  small  intestine.^ 

Minute  organisms  (bacteria)  are  thought  by  some  observers  to  be  the 
cause  of  diarrhoea,  especially  of  a  zymotic  form,  which  prevails  in  the 
summer  months.  In  accordance  with  this  theory,  the  dejecta  from  infected 
persons  are  the  vehicle  of  the  contagious  poison  whicli  by  air-  and  water- 
contamination  infects  others.' 

Pathological,  Anatomy. — A  description  of  the  morbid  anatomy  of 
acute  intestinal  catarrh  includes  the  changes  which  are  observed  (1)  in 
the  exterior  appearances  of  the  intestines,  (2)  in  their  contents,  and  (3)  in 
the  condition  of  their  mucous  lining. 

1.  The  external  appearances  of  the  intestines  depend  upon  the  degree 
of  distension  of  the  tube,  the  character  of  the  contents,  and  the  presence 
or  absence  of  inflammation  of  the  serous  coat.  Great  distension  of  the 
colon,  of  the  caecum,  and  of  the  small  intestines  is  met  with  in  acute 
intestinal  catarrh  of  some  duration,  and  is  due  to  relaxation  of  the  mus- 
cular coat.  The  colon  usually  presents  the  greatest  distension.  The 
calibre  of  the  tube  may  be  lessenecl  by  strong  contraction  of  the  muscular 
layer  in  acute  intestinal  inflammation  of  great  intensity  with  early  and 
fatal  termination.  The  color  of  the  exterior  varies  with  the  tension  of 
the  wall,  the  color  of  the  contents,  and  the  amount  of  vascular  injection. 
If  the  bowel  is  much  distended  with  gas,  the  color  is  pale ;  the  mingling 
of  bile  with  the  feces  causes  a  yellowish  or  brownish  color ;  if  blood  is 
in  the  tube  a  dull  red  hue  is  given  to  the  walls.  If  the  intestine  is  con- 
gested or  inflamed,  the  vessels  are  outlined  distinctly  and  can  be  seen  in 

>  Bcwenthal,  ''Diseases  of  the  Nervous  System,"  TToocf*  Library^  New  York,  1879, 
vol.  ii.  p.  266. 

*  Wm.  Johnston,  Lancet^  London,  1878,  vol.  ii.  p.  397 ;  also,  BriL  Med.  Joum.^  London, 
1879,  p.  81 ;  also,  G.  E.  Paget, "  On  the  Etiology  of  Zymotic  Diarrhoea,"  BrU,  Med,  Jaum.^ 
Nov.  19, 1881,  p.  819. 
Vol.  II.— 43 
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different  layers.  The  areas  of  external  redness  generally  correspond  to 
internal  hypenemic  patches.  The  serous  membrane  shows  arborescent 
congestion  at  the  mesenteric  attachment  or  is  inflamed  from  perforation ; 
the  signs  of  peritonitis  are  most  marked  in  the  neighborhood  of  the 
irregularly-shaped,  round,  oval,  or  pin-point  openings  in  the  gut  The 
abdominal  cavity  may  contain  fecal  matter,  food,  medicines,  or  worms 
which  liave  passed  through  the  perforation. 

2.  The  intestinal  contents,  instead  of  being  homogeneous,  of  pale-yellow 
color,  and  pea-soup-like  appearance  in  the  small  intestine,  brown  and 
more  condensed  in  the  lower  part  of  the  large  intestine,  may  present 
various  changes.  The  fluid  is  usually  increased  in  quantity,  and  is 
thinner  than  normal  in  the  colon :  the  color  is  greenish  from  the  bile, 
very  pale  from  the  closure  of  the  bile-duct,  red  or  black  from  blood. 
The  odor  is  absent  from  excess  of  serum,  or  very  offensive  from  decom- 
])08ition  due  sometimes  to  the  closure  of  the  common  bile-duct  and  the 
want  of  bile.  Shreds  or  masses  of  mucus  may  float  in  the  liquid. 
Undissolved  pills  or  drugs,  as  bismuth,  accumulated  seeds,  skins  of 
fruits  or  v^tables,  parasites,  or  foreign  bodies  are  seen.  Epithelial 
cells,  the  debris  of  digestion,  micrococci,  and  bacteria  are  visible  under 
the  microscope. 

3.  Inflammation  involving  the  mucous  membrane  of  the  whole  intes- 
tinal canal  is  rarely  or  never  met  with.  The  nearest  approach  to  gener- 
alized catarrh  of  the  bowel  is  found  in  eruptive  fevers,  especially  measles. 
Inflammation  extending  throughout  the  whole  length  of  either  tlie  small 
or  large  intestine  alone,  and  affecting  all  parts  equally,  is  also  rare.  The 
ileum  is  the  part  of  the  small  intestine  most  freauently  the  seat  of  dis- 
ease, but  the  ileum  is  rarely  affected  alone.  lunammation  is  more  fi'e- 
quently  limited  to  the  colon  than  to  the  small  intestine.  The  most 
common  form  of  intestinal  inflammation  is  ileo-colitis,  where  the  lower 
part  of  the  ileum  and  a  part  of  the  colon,  sometimes  of  considerable 
extent,  are  inflamed.  The  duodenum  is  sometimes  the  seat  of  a  local 
inflammation,  but  this  rarely  happens  except  in  the  case  of  external 
burns ;  duodenitis  is  most  frequently  an  extension  of  catarrh  from  the 
stomach,  but  the  pathological  anatomy  of  the  duodenum  presents  some 
peculiarities  which  will  be  described  hereafter. 

(a)  Hyperaemia  of  the  intestinal  mucous  membrane  may  exist  without 
inflammation.  The  engorgement  of  the  veins  by  meclianical  retardation 
in  disease  of  the  liver,  heart,  or  lungs  does  not  constitute  catarrh,  although 
it  is  sooner  or  later  followed  by  catarrhal  processes,  usually  of  a  clironic 
nature.  Gravitation  of  blood  to  the  most  dependent  parts  in  cases  of 
long  illness  distends  the  vessels,  and  post-mortem  hy]X)Stasis  leads  to 
the  passage  of  serum  and  coloring  matter  into  the  meshes  of  the  mucous 
and  submucous  tissue.  In  fatal  cases  of  acute  diarrhoea  sometimes  no 
lesion  has  been  observed.  The  hypersemic  membrane  pales  after  death, 
as  does  the  skin  in  scarlatina  and  erysipelas.*  The  presence  or  absence 
of  hypersemia  is  therefore  no  positive  proof  of  the  previous  existence  or 
non-existence  of  inflammation.  To  constitute  inflammation  there  must 
be  other  changes  besides  hypereemia,  as  oedema,  softening,  and  infiltration 
with  cell-elements. 

'  It  is  difficult  to  recognize  ix)6t-raorteni  hvpenemia  in  the  mucous  membrane  of  the 
mouth  or  throat  where  intense  inflammation  Iiha  been  seen  in  life. 
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A  degree  of  vascular  turgesoence  visible  to  the  naked  eye  is  nearly 
always  present  in  the  mucous  and  submucous  tissues  which  have  been 
the  scat  of  catarrh.  It  is  usually  found  in  the  lower  part  of  the  ileum, 
the  cfiecum,  sigmoid  flexure,  and  other  parts  of  the  colon.  The  redness 
is  diffused  over  a  surface  of  several  feet  in  length  or  is  circumscribed  in 

Catches  of  varying  size.  When  vessels  of  small  size  are  distended  with 
lood,  red  branching  lines  are  seen  (arborescent  or  ramiform  injection) 
which  have  their  starting-jwint  in  the  insertion  of  the  mesentery.  When 
the  capillary  system  is  engorged  a  fine  interlacing  network  can  be  dis- 
covered, which  gives  to  the  membrane  a  more  uniform  red  color.  Par- 
allel lines  or  bands  of  redness  extend  in  a  transverse  direction  across  the 
axis  of  the  canal  corresponding  to  the  folds  of  mucous  membrane  in  the 
small  and  large  intestine. 

The  shades  of  color  depend  upon  the  intensity  and  duration  of  the 
congestion.  In  acute  mild  forms  tlie  color  is  light  red  ;  in  more  intense 
grades  the  membrane  is  more  vivid  or  purplish.  Brown  and  slate- 
colored  tints  show  a  passage  into  the  chronic  stage.  A  black  hue 
occurs  in  gangrenous  inflammation.  Minute  dots  (speckled  redness) 
are  due  to  minute  extravasations,  and  ecchymotic  irregular  patches  are 
sometimes  seen. 

Bile-staining  of  the  mucous  surface  is  met  with ;  this  cannot  be 
removed  by  washing.  In  metallic  poisoning  tlie  redness  is  more  vivid 
and  the  mucous  membrane  is  erotled.^ 

(6)  Acute  oedema  and  increase  in  the  cell-elements  in  the  inflamed  parts 
give  rise  to  swelling  and  to  softening,  so  that  the  mucous  membrane  seems 
to  be  easily  scraped  off.  This  is  not  always  the  case,  as  no  loss  of  firm- 
ness of  the  reddened  tissue  is  often  found.  In  the  small  intestine  the 
villi,  which  in  health  are  not  seen,  l^ecome  enlarged,  giving  a  "plush- 
like'' or  velvety  appearance  to  the  mucous  membrane;  they  are  some- 
times club-shaped  from  epithelial  accumulations  on  their  free  extrem- 
ities. 

(c)  When  the  small  intestine  is  examined  the  solitary  glands,  which  in 
the  normal  state  are  barely  visible,  are  so  enlarged  that  they  appear  as 
rounded  prominences.  They  ai'e  described  as  looking  like  grains  of 
mustard-seed  on  a  red  ground,  and  are  the  size  of  pinheads.  When 
they  are  distinctly  seen  it  may  be  concluded  that  they  are  enlarged. 
In  children  the  glands  are  enlarged  when  there  has  been  slight  or  no 
diarrhoea. 

Peyer's  patches  are  also  tumefied,  and  are  more  distinct  from  being 
elevated  above  tlie  surface,  but  they  have  not  in  intestinal  catarrh  as 
great  a  relative  enlargement  when  compared  with  the  solitary  glands  as 
m  typhoid  fever.  The  interfolHciilar  substance  of  the  patch  may  hyper- 
trophy without  any  increase  in  the  size  of  the  follicles;  a  reticulated 

'  For  colored  plates  illustrating  hy|)er9pmia  and  inflammation  of  the  intestines  see 
Carswell,  Path.  Anai.y  London,  1838,  plate  ii.  figs.  1  and  2.  These  are  beautiful  repre- 
sentations of  (1)  ramiform  vascular  injection  passing  into  (2)  capilliform  injection, 
which  becomes  (3)  uniformly  red,  or  from  its  intensity  (4)  ecclivmotic  or  hemorrhagic 
Bee  also  Annesley,  Morbid  Anatomy^  London,  1828,  plates  x.  (Fig.  2),  xiii.,  xxii,,  xxiv., 
and  xxy.  Many  of  these  are  illustrations  of  peritonitis  as  a  complication  of  enteritis. 
See  also  Kupferlafelnzer,  Lesser,  lleber  die  entzundung  urul  Verschtvarung  der  SchUimhaui 
dea  Verdauung^kais^  Berlin,  1830,  tab.  iv.  fr.  3;  also  J.  FTope,  Illiutrationn  of  Morbid  Anat- 
omy, London,  1834,  figs.  116,  118,  124,  and  125.  These  plates  are  wonderful  in  their 
LruUifulnesB  and  execution. 
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appearauoe  is  then  given  to  the  gland.  The  color  of  the  swollen  follicles 
in  recent  inflammation  is  translucent  from  oederaa ;  later  they  are  gray 
and  opaque.  These  changes  are  more  marked  at  the  lower  end  of  tlie 
ileum,  because  the  isolated  follicles  and  Peyer's  patches  are  more  numer- 
ous there. 

(fZ)  Catarrhal  ulcers — erosions — are  produced  by  the  loss  of  epithelium 
or  from  a  process  of  vesicle-forming  and  rupture,  as  in  stomatitis.  They 
may  enlarge,  undermine,  and  coalesce,  thus  reaching  quite  a  large  size. 
They  may  deepen  and  perforate  the  wall  of  the  bowel,  causing  peri- 
tonitis, or  they  may  heal,  forming  cicatrices  which  in  contracting  may 
narrow  the  canal. 

Small  follicular  ulcers  are  found  on  the  mucous  surface.  They  result 
from  the  breaking  down  of  the  exposed  wall  of  the  closed  follicle  from 
over-distension.  The  ulcer  is  either  on  the  apex  of  the  dome  of  an 
isolated  follicle  or  is  within  the  area  of  a  Peycr's  patch.  Sometimes 
several  ulcers  may  be  seen  on  the  surface  of  the  swollen  patch.^  The 
ulcerative  process  is  sometimes  very  rapid.  In  the  case  of  a  child  aged 
eight  years,  with  no  previous  intestinal  disease,  who  died  in  the  Chil- 
dren's Hospital,  Washington,  in  June,  1882,  after  a  two  days'  illness 
with  watery  discliarges  and  rapid  prostration,  the  solitary  glands  through- 
out the  ileum  were  many  of  them  enlarged.  As  many  as  a  dozen  small 
ulcers  were  seen  at  the  apices  of  the  enlarged  follicles. 

In  the  large  intestine  the  same  lesions  are  found,  but  in  a  more 
advanced  stage,  especially  in  the  caecum  and  descending  colon.  Enlarged 
solitary  glands  of  the  size  of  a  pinhead  or  small  bird-shot  are  scattered 
along  the  canal. 

Follicular  ulcers*  are  found  in  the  large  intestine,  occupying  the  sum- 
mit of  the  enlarged  follicles  and  involving  a  large  extent  of  mucous 
surface.  Pigment-deposits  are  seen  which  give  rise  to  the  appearances 
described  as  occurring  in  chronic  intestinal  catarrh. 

(e)  The  mucous  surface  is  covered,  especially  in  the  areas  of  redness, 
with  an  adhesive,  opaque  mucus  of  neutral  or  alkaline  reaction  and  of 
yellow,  red,  or  brown  hue,,  depending  upon  the  relative  amount  of  bile 
or  blood.  It  is  composed  of  mucus-corpuscles,  epithelium-cells  of  cyl- 
indrical and  prismatic  form,  pus-cells,  and  sometimes  blood-corpuscles. 
Vibrios  and  oacteria  also  are  seen. 

The  chief  distinction  between  the  lesions  of  acute  intestinal  catarrh 
and  tv^phoid  fever  are  these :  In  typhoid  fever  the  number  of  Peyer's 
patches  involved  is  larger;  there  will  be  a  chain  of  enlarged  glands 
from  the  ileo-ccecal  valve  throughout  the  ileum,  those  nearest  the  ileum 
l)cing  the  most  altered.  Near  the  valve  there  is  usually  some  ulceration, 
so  that  the  gland  acquires  a  ragged  appearance.  In  catarrh  of  the  bowol 
there  is  a  more  irregular  distribution  of  enlarged  glands ;  they  project 
less  above  the  surface,  and  if  ulcerated  have  one  or  two  spots  of  erosion. 
In  typhoid  fever  the  Foyer's  patch  has  the  most  prominence.  In  catarrh  of 
the  bowel  the  solitary  glands  are  the  most  enlarged.  In  catarrh  the  large 
intestine  may  be  the  seat  of  the  most  advanced  lesion ;  in  typhoid  fever, 
except  with  rare  exceptions,  the  lesions  in  the  ileum  are  most  advanced. 

^  See  photo^ph  facing  page  302  of  Med,  and  Surg,  Hialory  of  the  War, 
*  For  description  of  the  mode  of  formation  and  growth  of  follicular  ulcers  see  arttdf 
on  CuHOMio  Intestinal  Catarrh. 
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(/)  The  meseuteric  glands  are  enlarged,  but  not  so  uniformly  so  or  to 
the  same  extent  as  in  typhoid  fever.  The  stomach  is  sometimes  found 
inflamed,  the  mucous  membrane  being  reddened,  thickened,  or  softened. 
The  liver,  spleen,  and  kidneys  are  normal  or  present  accidental  condi- 
tions of  disease.  In  the  respiratory  organs  pulmonary  congestion, 
pleurisy,  and  pneumonia  are  found.  The  heart  contains  clots  wliieli 
are  fibrinous  or  soft  and  red ;  they  are  found  on  both  sides,  but  when 
one  cavity  alone  is  filled  the  right  is  the  common  seat.  The  brain  is 
usually  normal ;  fluid  may  be  in  the  subaraelmoid  space,  and  thrombi  in 
the  cerebral  sinuses. 

Pathological  Histology. — In  the  genesis  of  catarrh  of  the  intes- 
tinal mucous  membrane  the  first  effect  of  the  exciting  cause  is  an  over- 
distension of  the  capillaries  and  small  vessels ;  this  congestion  is  most 
marked  in  the  meshwork  of  vessels  around  the  closed  follicles.  A 
transudation  of  serum  takes  place  into  the  mucous  layer,  and  in  more 
mai'ked  congestion  into  the  submucous  layer  also ;  these  tissues  become 
more  or  less  cedematous  and  swollen.  Transudation  of  serum  into  the 
intestinal  tube  follows.  From  over-stretching  the  walls  of  minute 
vessels  may  rupture  and  small  extravasations  take  place,  staining  the 
tissue  red.  These  subsequently  become  black  pigment-spots.  Post- 
mortem extravasations  are  due  to  decomposition  of  the  wall  of  the 
vessel.  Rupture  of  vessels  on  the  surface  leads  to  escape  of  blood  into 
the  bowel,  which  is  mixed  with  the  transuded  serum.  The  proper 
secretion,  intestinal  juice,  is  diminished  as  a  result  of  tliese  changes, 
but  an  excess  of  the  mucus  with  wliich  the  mucous  membrane  is  always 
coated  immediately  follows.  The  origin  of  the  mucus  is  not  to  be  sought 
for  in  the  activity  of  the  glands  alone,  but  in  the  transformation  of  the 
protoplasm  of  the  epithelial  cells.^  The  varying  proportions  of  serum, 
mucus,  and  blood  cause  the  stools  to  be  serous,  mucous,  slimy,  or  bloody, 
hence  the  terms  serous,  mucous,  and  bloody  diarrhoea. 

Hyixjrnutrition,  swift  life  of  the  mucous  membrane,  the  result  of  con- 
tinued excess  of  blood,  entails  the  increase  of  the  cell-elements.  Lymphoid 
cells  accumulate  in  the  submucous  layer,  especially  where  these  cells  are 
normally  most  numerous.  There  is  a  saturation  of  the  membrane  witli 
an  excess  of  plasma.  Cells  also  appear  in  increasing  numbers  in  tlie 
interfibrillary  spaces  of  the  mucous  membrane,  which  increase  its  bulk, 
and  the  follicles  of  Lieberkulm  appear  as  if  pushed  apart.  Lymph-cor- 
puscles accumulate  in  the  meshes  of  the  closed  follicles,  which  are  dis- 
tended and  project  above  the  surface  as  described.  Multiplication  of  the 
cells  within  the  follicle  (follicular  suppuration)  causes  over-stretching  and 
the  wall  bursts,  forming  the  first  stage  of  the  follicular  ulcer.  The 
appearance  upon  the  epithelial  surface  of  an  increased  number  of  loos- 
ened cells,  which  are  sometimes  epithelial  in  character  and  at  other  times 
resembling  pus-cells  (epithelial  and  j)uruleut  catarrh),  is  believed  to  be 
due  to  a  rapid  manufacture  and  exfoliation  of  epitlielial  elements,  and  to 
constitute  one  of  the  essential  features  of  catarrh.  Desquamation  of  the 
epithelium  in  catiirrh  of  the  bowel,  even  in  that  of  Asiatic  cholera,  has 
been  called  in  question  by  Woodward,  who  thinks  that  the  strii)ping  off 
of  epitlicliura  is  cadaveric. 

Symptoms. — Owing  to  the  difference  in  the  intensity  and  extent  of 

^  Rindileiscli,  Path.  Histology ^  Sydenham  ed.,  vol.  i.  p.  412. 
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the  catarrhal  process  there  is  every  possible  variation  in  the  symptoms 
of  intestinal  inflammation.  No  one  symptomatic  picture  will  properly 
I'epresent  all  cases,  and  with  a  view  to  greater  convenience  and  exactitude 
of  illustration  a  division  may  be  made  into  mild  and  severer  forms. 

Under  the  head  of  mild  forms  can  be  included  all  cases  of  intestinal 
catarrh  which  by  their  short  duration  and  benignant  character  point  to  a 
mild  degree  of  inflammation.  They  correspond  to  the  following  auatom- 
itml  states :  hyperseraia  of  the  mucous  mcmorane  of  parts  of  the  small  or 
large  intestine,  or  of  parts  of  both  simultaneously ;  slight  or  moderate 
swelling  of  the  membrane  from  serous  saturation ;  transudation  of  serum 
into  the  canal ;  increase  of  lymphoid  cells  in  the  mucous  and  submucous 
tissues ;  and  increased  manufacture  of  epithelial  cells,  but  without  any 
marked  tumefaction  or  ulceration  of  the  closed  follicles.  The  termina- 
tion is  by  resolution,  which  is  reached  in  a  few  days  usually,  and  the 
membrane  is  rapidly  and  entirely  restored  to  the  normal  state.  Between 
the  normal  condition  of  the  mucous  membrane,  with  its  recurring  periods 
of  physiological  hyi>era5mia,  and  the  hy|)enEmia  with  exaggerated  secre- 
tion and  peristalsis  which  leads  to  diarrhoea,  there  is  no  wcU-defined  bor- 
der-line. Diarrhoea  may  be  reganlcd  as  the  most  certain  sign  of  the 
catarrhal  process.  Whenever  the  frequency  and  fluidity  of  the  stools  are 
such  as  to  be  r^arded  as  pathological,  some  stage  or  other  of  catarrhal 
inflammation  may  be  assumed  to  exist. 

In  a  large  number  of  mild  forms  the  onset  is  sudden.  After  a  meal 
of  indigestible  food  or  an  unusual  excess  pain  will  be  felt  in  the  abdomen^ 
recurring  in  paroxysms,  which  start  in  the  neighborhood  of  the  umbilicus 
and  radiate  throughout  the  alxlomcn.  The  pain  Ls  accomixmied  by  borbo- 
rygmi,  and  is  succeeded  sooner  or  later  by  a  desire  to  go  to  stool.  The 
first  one  or  two  movements,  which  follow  each  other  in  quick  succession, 
are  more  or  less  consistent  or  moukled,  but  in  a  short  time  diarrhoea  is 
established  by  frequent  discharges  of  watery  fluid,  containing  perhaps 
some  undigested  fragments  of  food,  which  may  have  been  the  exciting 
cause  of  the  illness  by  mechanical  irritation.  Each  stool  is  preceded  by 
colics,  grii)ing  pains  in  the  abdomen,  which  are  relieved  by  the  evacua- 
tion. An  attack  beginning  in  this  way  and  from  such  causes  may  cease 
in  a  few  hours,  and  be  unattended  by  any  general  8ymj>toms  if  proper 

f)recautions  are  taken.  A  slight  dryness  and  coating  of  the  tongue,  with 
OSS  of  apiwtite  and  occasional  griping  pains  or  a  tendency  to  looseness 
of  the  stools,  may  continue  for  a  day  or  two.  Indiscretions  in  diet  or 
other  imprudences,  as  fatigue,  may  prolong  the  mildest  attack  during  one 
or  more  weeks,  but  the  cliaracter  of  the  illness  is  here  due  not  to  the 
nature  of  the  disease,  but  to  the  addition  of  fresh  causes  which  delay  the 
natural  progress  toward  recovery. 

Severer  forms  either  begin  suddenly,  as  in  the  milder  forms  just 
described,  or  are  preceded  for  a  time  by  symptoms  of  gastric  or  uite»- 
tinal  indigestion.  The  patient  may  have  complained  of  distress  after 
eating,  flatulence,  colicky  pains,  disteasion  of  the  abdomen  and  tenderness 
on  pressure,  loss  of  api)etite,  witii  a  general  feeling  of  ill-health — symp- 
toms which  point  to  the  existence  of  a  condition  of  the  mucous  membrane 
of  the  gastro-intostiual  .canal  favorable  to  the  action  of  an  exciting  cause. 
A  feeling  of  chilliness  ushers  in  tiie  attack.  This  is  accompanied  by  fever, 
which  at  first,  and  sometimes  throughout,  is  of  a  marked  remittent  type. 
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The  griping  pains,  ooIicB,  which  ait  first  are  infrequent  and  dull,  now  recur 
at  short  intervals  and  become  sharper.  They  are  sometimes  attended  with 
vomiting  of  food  or  of  a  greenish  fluid.  The  intensity  of  suffering  may 
be  so  great  as  to  cause  piulor  of  the  countenance,  a  feeling  of  faintness, 
and  coldness  of  the  surface  with  sweating.  The  paroxysm  usually  pre- 
cedes a  movement.  The  more  severe  pains  extend  to  the  lower  extrem- 
ities and  the  sci*otum. 

Movement  of  gas  in  the  intestines  produces  rumbling,  gurgling,  or 
splashing  sounds,  called  borborygmi.  They  are  paroxysmal,  lasting  a 
few  moments,  or  are  coincident  wuth  pain,  and  frequently  are  the  imme- 
diate precursors  of  an  evacuation.  The  cause  for  their  production  is  the 
quick  propulsion  of  the  fluids  by  strong  peristaltic  action  from  one  part 
of  the  bowel  to  the  other  or  the  rapid  movement  of  gas  within  the  bowel. 
Relief  is  obtained  both  from  the  pain  and  from  the  sense  of  distension  by 
expulsion  of  flatus. 

Tympanites  is  closely  connected  with  the  symptoms  just  described.  An 
excess  of  gases  within  the  bowel  is  not  primarily  a  result  of  the  inflam- 
mation of  the  mucous  membrane,  but  is  an  early  ])heuomeuon  due  to  the 
decomposition  of  indigestible  food  in  its  transit  through  the  intestine. 
Later,  the  gases  are  developed  very  readily  by  the  decomposition  of  even 
the  most  digestible  articles  of  food,  the  mucus,  which  is  the  product  of 
the  catarrh,  acting  as  a  ferment. 

The  distension  of  the  intestinal  canal  produces  an  intumescence  of  the 
abdomen  which  is  commonly  uniform,  but  may  be  greater  in  some  portions 
of  the  tract  than  in  others.  Thus  the  transverse  and  descending  colon  are 
more  projecting  and  more  distinctly  outlined  than  other  {portions  of  the  canal. 

Sensibility  of  the  abdomen  to  pressure  exists  along  the  line  of  the  colon 
or  over  a  considerable  area.  But  no  defined  limitation  of  the  affected  part 
can  usually  be  made  by  the  loaition  of  pain  to  the  touch.  If  there  is  any 
local  tenderness,  it  is  over  the  descending  colon.  In  one  form  of  enteritis 
— ^typhlitis — the  localization  of  the  inflammation  in  the  caxjura  produces 
subjective  pain  and  pain  on  pressure  in  a  restricted  region — a  peculiarity 
which  results  no  doubt  from  the  early  intensity  of  the  inflammation  and 
the  implication  of  the  connective  tissue  behind  the  bowel.  But  this  is 
not  true  of  inflammation  of  any  other  part  of  the  intestinal  canal. 

A  sensation  of  soreness  on  movement,  as  in  turning  in  bed,  standing, 
or  walking,  is  not  uncommon,  even  when  the  attack  is  of  no  great  grav- 
ity. The  patient  on  standing  bends  forward  to  relieve  tension,  and  he 
may  feel  nervous  when  the  bed  is  shaken. 

Diarrhoea  is  the  most  important  symptom,  as  it  is  directly  related  to 
catarrh.  The  number  of  evacuations  varies  from  one  or  two  to  twenty 
or  more  in  the  day.  In  cases  of  medium  intensity  there  are  from  six  to 
ten  in  twenty-four  hours,  the  interval  between  the  movements  being  two 
to  three  hours  during  the  day  and  somewhat  longer  at  night.  The  mat- 
ters passed  in  quantity  range  from  two  ounces  to  a  pint ;  the  average  is 
about  four  fluidounces.  Thie,  however,  is  subject  to  great  variations, 
depending  upon  the  intensity  of  the  disease;  the  more  choleriform  the 
attack  the  greater  the  amount  of  fluid  passed.  The  weight  of  the  evacu- 
ations varies  from  five  ounces  to  forty  pounds  in  twenty-four  hours ;  this 
increase  does  not  depend  upon  the  greater  quantity  of  water  only,  but  the 
solid  constituents  are  in  greater  amount. 


680  ACUTE  INTESTINAL  CATARRH. 

The  normal  brown  color,  which  is  due  to  hydrobilirubin,  chauges  as 
the  movements  become  thinner  to  yellowish-brown  or  pale  yellow  from 
dilution  of  the  fecal  matter  with  water.  An  excess  of  serum  or  mucus 
renders  them  colorless.  A  greenish-brown,  greenish-yellow,  or  green 
hue  is  due  to  the  presence  of  bile.  The  rapid  descent  of  the  contents 
of  the  bowel  delays  or  prevents  the  reabsorption  of  bile,'  or  the  fluid  is 
expelled  before  the  usual  transformations  in  color  take  place.'  The  bile- 
pigment  is  also  absent  in  duodenal  catarrh  fix)m  closure  of  the  opening 
of  the  ductus  choledochus. 

The  coloration  of  the  stools  further  depends  upon  the  character  of  the 
food  and  drink  and  ujwn  the  drugs  given.  From  an  exclusive  milk  diet 
the  discharges  are  pale  or  contain  undigested  whitish  lumps  of  casein. 
The  preparations  of  bismuth  and  iron  give  a  black  color  and  the  sulptiate 
of  copper  a  dark-green  hue.  A  green  or  greenish-brown  tint  is  observed 
after  the  use  of  calomel,  and  while  the  experiments  of  the  Edinburgh 
committee  demonstrated  that  no  increase  of  bile  follows  its  administration 
in  dogs,  yet  the  opinion  is  still  general  that  the  green  stools  contain  an 
excess  of  bile. 

Blood  appears  in  tliree  forms  in  the  stools :  as  a  coffee-ground  or  black 
powder  from  hemorrhage  in  the  stomach  or  upper  bowel ;  as  a  reddish 
fluid  with  small  coagula  in  flakes,  which  come  from  intense  congestion  or 
ulceration  of  the  intestine ;  or  an  abundant  hemorrliage  may  result  from 
deep  ulceration  in  the  duodenum  or  elsewhere. 

The  characteristic  odor  of  the  feces  is  altered  in  several  ways.  As  the 
movements  become  less  solid  they  acquire  a  nauseous  or  sour  smell,  due 
essentially  to  the  volatile  products  formed  in  connection  with  the  decom- 

!)osition  of  fatty  matters.'  When  very  thin  and  containing  little  or  no 
eculent  matter  the  discharges  lose  odor,  as  in  cholera,  or  they  become 
excessively  offensive— cadaveric — in  intense  and  fatal  inflammation  and 
in  ulceration  of  the  bowels.  After  exposure  to  the  air  the  stools  of  diar- 
rhoea undergo  decomposition  and  develop  offensive  smells  more  rapidly 
than  in  health.  The  absence  of  bile,  whether  there  is  diarrhoea  or  not, 
gives  rise  to  a  peculiar  and  unpleasant  odor,  showing  that  this  secretion 
IS  to  some  extent  an  antiseptic.  The  escape  of  fetid  gas  from  the  anus 
is  rarely  an  accompaniment  of  a  decomposed  state  of  the  rectal  contents. 
In  children  the  stools  are  more  variable  in  ouantity,  color,  and  odor  than 
in  adults,  and  are  more  readily  affected  by  tlie  ingesta.. 

In  the  diarrhoea  of  old  persons  the  discliarges  are  thin,  yellow,  offen- 
sive, and  often  frothy. 

The  disorder  of  the  digestive  apparatus  is  attended  with  other  symp- 
toms. The  tongue  is  normal  in  some  cases ;  in  others  red  at  the  point  and 
edges  with  a  central  whitish  coat,  or  the  surface  is  red,  polished,  and  dry. 
Marked  change  in  the  appearance  of  the  tongue  is  due  to  a  complicating 
gastric  catarrh.     There  is  thirst,  with  loss  of  appetite,  and  a  tendency  to 

^  L.  Brunton, "  On  the  Action  of  Purgative  Medicines/'  The  PraelUioner,  London,  June, 
lS7i  p.  403. 

'  The  reaction  of  bile-pigment  with  nitric  acid,  which  does  not  take  place  in  t)ie  con- 
tents of  the  cok)n  or  in  normal  feces,  is  seen  in  the  green  stools  of  acute  intestinal  catarrh, 
esuecially  in  children. 

^  Guttmann.  Physieal  Diafpioaitf  Sydenham  Soc.  ed.,  p.  404.  The  odor  of  normal  feces 
is  due  to  a  subst^mce  isolated  by  Briequer,  called  scatol,  which  is  a  final  product  of  the 
putrefaction  of  albumen  (Ewald,  Leeturea  on  Diyestionf  New  York,  18S1,  p.  100). 
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nausea  and  vomiting  in  children  and  feeble  persons.  The  breath  has  a 
peculiarly  offensive  odor  (spoken  of  as  fecaD  in  some  instances. 

Fever  is  not  always  present.  In  cases  oi  moderate  severity  it  occurs 
in  the  beginning  of  the  illness,  but  declines  rapidly  under  treatment  by 
rest  and  diet.  The  course  of  fever  does  not  conform  to  any  tyj)e  even  in 
severe  c^^ises,  although  it  so  nearly  resembles  that  of  typhoid  fever  in  its 
iirst  week  as  to  lead  to  mistakes  in  diagnosis.  The  height  of  the  fever 
and  its  duration  are  measures  of  the  extent  of  the  lesions  and  their  gravity. 
Sudden  outbursts  of  fever  point  to  some  complication.  In  catarrh  of  the 
bowel  due  to  cold  the  fever  is  higher  than  when  indigestion  is  the  cause. 
In  very  feeble  persons,  in  children,  and  in  any  case  from  neglect  and 
improper  feeding  the  body-heat  may  be  very  high. 

The  urine  is  diminished  and  high-colored.  Very  little  disturbance  of 
the  nervous  system  is  seen  except  in  young  and  old  patients ;  some  head- 
ache and  restlessness  are  all  that  may  be  observed.  Moderate  delir- 
ium at  night  accompanies  very  acute  attacks.  In  children  convulsions 
are  not  unusual  in  the  onset  and  at  the  end  of  the  attack.  In  the  aged 
exhaustion  from  the  illness  soon  lapses  into  stupor  or  coma. 

Paraplegia  and  contraction  of  the  muscles  of  the  extremities  ai'C  referred 
by  some  observers  to  gastro-intestinal  inflammation.^ 

In  uncomplicated  mild  cases  of  intestinal  catarrh  there  is  a  movement 
toward  recovery  after  a  few  days'  illne&s.  The  stools  become  less  fre- 
quent, smaller,  and  more  consistent.  In  a  week  to  ten  days  the  tongue 
cleans,  the  thirst  ceases,  the  apj^etite  returns,  the  tympanites  and  pain 
diminish.  The  fever  declines,  and  ceases  before  the  diarrhoea  is  com- 
pletely arrested.  There  are  always  more  or  less  emaciation  and  loss  of 
strength  from  the  fever  and  arrest  of  nutrition.  The  liability  to  relapse 
is  great,  and  the  patient  by  indiscretions  reproduces  the  same  symptoms, 
thus  prolonging  the  attack  for  several  weeks.  Acute  intestinal  catan'h 
may  2)ass  into  the  chronic  form  by  a  disappearance  of  fever  and  amelior- 
ation of  all  the  abdominal  symptoms.  Tlie  patient  begins  to  take  solid 
food,  gains  strength  and  flesh,  but  complete  recovery  does  not  come.  The 
diarrhoea  recurs  at  variable  intervals  as  the  result  of  indulgences  in  a 
mixed  diet,  over-exercise,  or  exposure  to  cold,  and  in  time  we  have  some 
degree  of  chronic  catarrh  permanently  established. 

V  ery  mild  cases  may  be  prolonged  by  the  neglect  of  the  patient  to  con- 
sider his  painless  diarrhoea  of  sufficient  moment  to  need  attention. 

In  inflammation  of  the  more  intense  kind  the  picture  is  somewhat 
different.  The  prodromes  are  longer  and  the  general  symptoms  more 
severe.  Restlessness,  a  sense  of  prostration,  delirium,  and  high  fever 
mark  the  early  stages  and  continue  for  a  longer  time.  The  patient  loses 
flesh  and  strength  quickly.  The  features  express  anxiety  and  illness,  the 
skin  is  hot  and  dry,  and  the  thirst  great.  Vomiting  is  re|)eated.  Bor- 
bor}'gnii,  the  tension  of  the  abdomen,  pain,  and  sensibility  to  pressure 
are  all  intensifled.  The  stools  are  at  fii'st  yellow  and  thin,  but  change 
much  from  day  to  day.  They  may  be  green  or  very  thin  and  dark  or 
grayish,  and  are  sometimes  very  offensive  in  odor.  Blood  and  mucus 
may  be  seen  in  them,  being  slimy  or  grumous  and  bloody.  When  the 
patient  is  very  weak  the  discharges  are  involuntary ;  the  tongue  is  coated 
white,  with  bright  red  tip  and  edges,  and  is  often  dry. 

»  Potain,  Le  ProUicien,  Paris,  1879-80,  p.  88. 
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The  severer  forms  l&st  from  three  to  six  weeks.  After  a  tedious  period 
of  alternate  improvement  and  relapse  the  illness  becomes  chronic  or  the 
patient  dies  from  asthenia,  perforation  and  peritonitis,  or  some  other 
complication. 

In  the  most  intense  varieties  which  find  examples  among  Europeans 
and  Americans  in  intertropical  countries,  or  result  from  acute  mineral 
poisoning  and  from  rapidly-progressing  cases  of  acute  ulceration  of  the 
intestinal  wall,  especially  in  cnildren,  there  is  a  sharper  and  more  violent 
invasion.  The  strength  is  reduced  in  a  very  short  time,  and  there  is 
rapid  emaciation ;  the  features  assume  an  anxious  expression ;  the  com- 
plexion is  leaden  or  livid ;  the  skin  is  cold  and  clammy ;  the  pulse  is 
small,  weak,  and  rapid ;  the  breath  comes  quick  and  short,  and  is  fre- 
quently complicatea  with  hiccough.  In  the  early  stages  vomiting 
occurs,  due  to  a  concurrent  gastritis;  in  cases  of  poisoning  vomiting 
is  incessant. 

The  pain  in  the  abdomen  is  intense,  and  less  paroxysmal  than  in  other 
forms.  The  abdomen  is  tympanitic  and  excessively  tender  to  the  touch, 
and  the  knees  are  drawn  up  to  relieve  the  tension  of  the  abdominal 
muscles.  Thin,  black,  or  raldish  stools  are  passed  every  few  moments. 
As  the  attack  progresses  the  .  urine  is  suppressed,  the  voice  becomes 
whispering,  and  collapse  is  developed.  This  is  marked  by  cold 
extremities,  dyspncea,  feeble  and  finally  imperceptible  pulse.  Death 
may  end  the  scene  in  a  few  hours  or  the  patient  may  rally  and 
recover  slowly. 

Choleriform  diarrhoea  occurs  chiefly  in  children  during  hot  weather. 

Varieties  due  to  Seat. — The  symptoms  and  progress  of  acute 
catarrh  of  the  intestines  present  numerous  differences  depending  upon 
the  seat  of  the  inflammation.  The  symptomatology  already  given  is 
that  of  the  most  common  form  (ileo-colitis),  in  which  the  lower  part  of 
the  ileum  and  a  considerable  i)ortiou  of  the  colon  are  simultaneously 
involved.  Many  cases  no  doubt  occur  in  which  the  disease  is  limited  and 
in  which  early  recovery  is  the  rule.  The  pathological  anatomy  of  cases 
of  generalized  catarrh  is  better  known,  as  they  form  the  bulk  of  the  fiital 
cases. 

I.  Acute  Duodenitis. — The  most  common  form  of  duodenitis  is  that 
in  which  the  inflammation  spreads  by  continuity  of  tissue  from  the 
stomach  to  the  duodenum,  as  in  acute  gastric  catarrh  after  a  debauch. 
The  prominence  of  the  gastric  symptoms  disguises  the  intestinal  lesion, 
unless  the  catarrh,  as  is  frequently  the  cose,  extends  into  and  obstructs 
the  common  bile-duct  and  its  branches,  and  suddenly  dev^elops  icterus 
with  clayey  stools  and  altered  urine.  Besides  icterus,  a  careful  isolation 
of  symptoms  will  show  that  some  cannot  be  attributed  to  the  stomach : 
thei*e  is  a  dull  pain  seated  in  the  right  hypochondrium,  extending  to  the 
right  shoulder  or  shoulder-blade,  which  is  increased  by  pressure  upon  the 
r^ion  of  the  duodenum.  As  the  gastric  symptoms  improve  there  is  no 
change  in  the  icterus,  which  continues  for  some  days  or  weeks  longer. 
The  connection  between  burns  of  the  integument  and  ulcer  of  the  duo- 
denum is  well  known.  Symptoms  of  perforation,  with  death,  may  be  the 
first  sign  of  this  lesion,  but  vomiting  of  blood,  ictenis,  purging  of  blood, 
indigestion,  and  cardialgia  occur  from  duodenal  ulcers. 

The  typical  acute  duodenitis  described  by  authors  as  an  independent 


•   VARIETIES  DUE  TO  SEAT.  683 

affection  is  of  rare  occurrence.  An  epidemic  of  duodenitis^  has  been 
reported  where  many  persons  were  simultaneously  attacked,  all  the  cases 
having  had  the  same  traits — headache,  pain  in  the  line  of  the  duodenum 
at  the  left  edge  of  the  right  hypochondrium,  pain  in  the  first  and  second 
lumbar  vertebrse^  constipation,  jaundice,  slow  pulse,  and  mental  depres- 
sion. Grangrenous  inflammation  of  the  duodenum^  has  been  once  seen, 
and  product  a  chill,  a  severe  sense  of  weight  and  pain  in  the  epigastrium, 
retching  and  eructations  of  gas,  tenderness  on  pressure,  fi*equent  pulse, 
and  high  temperature.  There  was  obstinate  constiiNition,  with  dyspnoea, 
death  ensuing  in  a  few  days.  At  the  autopsy  gangrenous  inflammation 
of  the  duodenum  was  found,  which  ended  abruptly  twelve  inches  from 
the  pylorus.     There  was  a  large  gall-stone  in  the  gall-bladder. 

A  fatal  case  of  duodenitis  is  recorded^  in  wliich  tlie  following  symptoms 
were  observed :  sudden  and  severe  pain  in  the  right  hypoclionclrium, 
increased  by  pressure  ;  rigors,  vomiting  and  purging  of  a  green  flocculeut 
fluid,  and  later  of  blood ;  jaundice,  fever,  delirium,  collapse,  and  death. 
The  pylorus  and  two-thirds  of  the  duodenal  mucous  membrane  were 
much  inflamed  and  the  orifice  of  the  bile-duct  closed. 

II.  Acute  Ileitis,  Acute  Jejunitis. — When  the  ileum,  with  or  without 
the  jejunum,  is  the  seat  of  catarrh,  diarrhoes^  may  not  be  present,  pro- 
vided the  inflammation  is  slight  and  there  is  no  increase  of  colon  peri- 
stalsis. The  symptoms  then  are  borborygmi,  pain  and  fulness  about  and 
below  the  umbilicus  or  between  it  and  the  right  ileum,  especially  after 
eating,  and  the  general  symptoms  arising  from  indigestion  and  malnutri- 
tion. Fever  is  slight  or  absent ;  there  are  malaise  and  loss  of  strength. 
The  feces  give  important  indications.  They  contain  unaltered  bile  and 
fragments  of  muscular  fibi'e  and  starch-granules  in  excess  of  tlie  quantity 
found  in  health.  An  increased  quantity  of  mucus,  diffused  evenly  in  a 
fluid  evacuation,  or  globules  of  mucus  stained  with  bile,  or  bile-stained 
epithelium,  denote  inflammation  confineil  to  the  small  intestine.  A  lai^er 
amount  of  indican  in  the  urine  than  is  normally  present  is  a  sign  of  the 
same  lesion.^ 

Intense  inflammation  of  the  small  intestine  may  exist  without  diar- 
rhoea or  other  symptoms  betokening  the  real  nature  of  the  attack.  Flint* 
mentions  having  met  with  three  such  instances,  and  Goodhart  •  records 
thirteen  cases  of  enteritis  with  marked  lesions  in  which  no  diagnosis  had 
been  made  before  death.  Rilliet  and  Barthcz  report  twenty-four  autop- 
sies in  children  with  intestinal  lesions  in  which  no  symptoms  had  been 
observed/ 

III.  Acute  Colitis. — ^Fifty  years  ago  colitis  was  synonymous  with 
enteritis,  and  not  with  dysentery,  as  at  a  more  I'ecent  date.*    The  older 

*  McGaiighey,  PhilaJa,  Med,  Times,  Aug.  1,  1872,  ii.  p.  407;  also,  T.  N.  Reynolda, 
Detroit  Clm/c,  June  7,  1882, jp.  181. 

»  Eskridge,  Phiiada.  Med,  Timea,  Feb.  15,  1879,  ix.  p.  239, 

'  Die  Krankheiten  dea  DuodenumSf  Mayer,  quoted  uy  Leube  in  Ziemasen^a  OyehpcMlia, 
Am.  ed.,  vol.  vii.  |i.  373. 

*  These  conclusions  are  based  upon  the  results  of  one  thousand  examinations  of  feces 
made  hy  U.  Nothniigel,  and  reported  in  Zur  KUnik  der  DatTuktankheiten ;  Zeitachri/t  Jur 
klin.  Mediein,  iv.,  1882,  p.  223, 

»  Clinical  Medicine,  Philnda.,  1879,  p.  280. 

*  Quxfs  Hospital  Oazelte,  Sept.,  1 878,  p.  98  el  ttea, 

'  Maiadien  aes  Ev/antSy  Pans,  1861,  tome  i.  p.  748. 
'  Journal  ghUral  de  MefleeinCf  Paris,  18-5,  t.  xci.  p.  18. 
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sigmfication  expressed  the  fact  that  inflammation  in  the  colon  is  essential 
to  diarrhoea*     Later  the  term  was  used  synonymously  with  dysentery.* 

The  colon  is  a  conducting  tube ;  the  contents  are  composed  of  matters 
unabsorbed  in  the  small  intestines.  At  first  the  mass  entering  the  colon 
is  fluidy  but  by  the  gradual  absorption  of  its  watery  part  it  approaches 
solidity.  The  discharge  from  the  rectum  of  a  fluid  shows  that  the  pro- 
pulsion through  the  large  intestine  is  so  rapid  that  the  process  of  drying 
does  not  take  place,  or  that  from  inflammation  of  the  colon  there  is  an 
excess  of  fluid  trausudation  from  the  intestinal  wall.  The  superficial 
position  of  the  colon,  its  great  size  and  length,  ex^)Ose  it  to  the  action 
of  external  cold,  to  blows,  etc 

In  catarrh  limited  to  the  colon  there  are  essentially  the  same  symptoms 
as  in  ileo-colitis,  inasmuch  a.s  the  inflammation  of  the  colon  gives  to  that 
form  its  characteristic  features — borborygmi,  diarrhoea,  and  tympanites. 
When  the  disease  in  the  colon  preponderates  or  exists  alone,  the  pain  and 
tenderness  are  more  superficial  and  confined  to  the  line  of  the  large  intes- 
tine. The  distended  colon  projects  and  the  abdominal  swelling  is  not  so 
uniform.  If  the  attack  is  subacute  or  mild,  the  stools  contam  normal 
feces  mixed  with  a  great  deal  of  mucus ;  when  the  inflammation  is  in  the 
sigmoid  flexure,  pure  mucyis  is  passed.  Blood  mixed  with  mucus  and 
tenesmus  accompany  inflammation  low  down.  Blood  may,  however, 
come  from  intense  inflammation  of  the  ascending  and  transverse  colon 
without  disease  of  the  lower  bowel.* 

IV.  Proctitis. — The  rectum  may  be  the  seat  of  simple  catarrh,  whicli  dif- 
fers in  its  symptoms  from  catarrh  of  other  portions  of  the  canal.  By  many 
this  form  is  called  simple,  non-infective  dysentery.  But  as  it  is  a  form  of 
intestinal  catarrh,  it  is  right  that  it  should  be  considered  in  connection 
with  colitis.  The  first  indication  of  its  onset  is  a  freouent  desire  to  go  to 
stool,  with  an  unsatisfied  feeling  after  each  efibrt.  Normal  fecal  matter 
is  first  exi)elled  in  solid  form,  coated  with  mucus  which  may  be  streaked 
with  blood.  Soon,  however,  the  discharges  consist  of  jelly-like  mucus, 
alone  or  mixed  with  blood.  A  small  quantity  of  this  is  ])assed  with 
tenesmus  at  short  intervals.  The  patient  com])lains  of  a  burning  feeling 
in  the  rectum  and  a  constant  and  irresistible  desire  to  stmin.  Tue  same 
spasmodic  contrdction  may  involve  the  bladder. 

This  affection  rarely  assumes  a  serious  form.  It  usually  ends  in  recov- 
ery spontaneously  or  under  treatment  by  the  cessation  of  the  mucus  and 
blood  and  the  discharge  of  normal  fecal  matter. 

DiAOXOsrs. — A  combination  of  the  symptoms  described  as  belonging 
to  inflammation  of  the  small  and  large  intestine  gives  the  most  common 

*  Tweedie,  SyUem  of  the  Practice  of  Medicine^  1841. 

'  In  a  case  oeen  by  the  writer  of  colitis  terminating  fatally  from  perforation  of  the 
transverse  colon  this  point  was  illustrated.  A  woman  aged  liAy  was  taken  with  diar- 
rhoea in  August,  1873.  In  November  the  symptoms  beaimc  worse:  ton^ie  dry  and  red; 
abdominal  pain;  tympanites;  frequent  stools,  ten  to  seventeen  in  twenty-four  liuurs; 
fpiantity  large,  of  a  yellow  or  brownish-red  color  with  floating  flakes.  General  symptoms 
grew  worse ;  blood  in  stools  from  time  to  time.  Novemlter  24,  sudden  cessation  of  dis- 
charges from  the  bowels,  and  the  following  day  sudden  collapse  and  death.  Autopsy: 
I>esoending  colon  and  sigmoid  flexure  oomparatively  healtliy.  Transverse  colon  adlte- 
rent  to  stomach ;  deposits  of  lymph  on  colon  and  small  intestines;  fluid  and  feces  in  the 
]H;ritoneal  cavity.  The  mucous  membrane  of  the  a.sconding  and  transvene  colon  in  a 
state  of  black  pulpy  disintegration.  In  the  transverse  colon  the  walls  were  thinned  by 
iil(*eration  and  easily  torn;  gangrenous  ajipearauce  of  mucous  coat;  perforation  of  the 
oulun  wall  below  greater  curvature  of  the  stomacli. 
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form  of  intcstiDal  catarrh,  ilco-colitis.  Thi<»  union  is  diagnosed  by  the 
following  symptoms :  fever ;  general  distension  of  the  abdomen ;  parox- 
ysmal pains  starting  from  the  umbiliciLs,  but  having  a  general  distribu- 
tion ;  noisy  movements  of  gas ;  diarrhoea,  the  stools  being  large,  thin, 
staineil  more  or  less  with  bile,  containing  more  or  less  mucus  intimately 
mixed  with  fluid  matter  and  with  particles  of  partially-digested  or  unal- 
tered food.  It  is  ix)ssible  in  many  cases  to  recognize  the  part  of  the 
intestinal  canal  which  is  the  seat  of  disease  from  differences  in  symptoms 
which  have  already  been  described.  But  great  care  in  observation  is 
needed,  combined  with  a  minute  inspection  and  microscopical  examination 
of  the  stools,  to  arrive  at  accurate  and  well-founded  conclusions. 

Acute  follicular  ulceration  may  be  thought  to  have  begun  if  after  a 
week  or  more  of  illness  thin  and  sometimes  putrescent  stools  are  passed 
containing  small  blood-coagula,  with  mucus  and  pus.^  This  opinion  would 
be  confirmed  by  an  increase  in  abdominal  tenderness  and  the  persistence  of 
the  diarrhoea  or  tendency  to  relapse  notwithstanding  careful  treatment  and 
diet.  The  transition  of  the  disease  into  the  chronic  form  would  give  addi- 
tional support  to  this  view  of  the  nature  of  the  lesion.* 

Some  or  all  of  the  symptoms  of  acute  intestinal  catarrh  are,  however, 
found  in  other  diseases.  It  is  well,  therefore,  to  devote  some  attention 
to  differential  diagnosis,  giving  a  r6sum6  of  the  salient  points  of  dis- 
tinction. 

Typhoid  fever  in  many  of  its  features  resembles  intestinal  catarrh,  and 
in  many  cases  is  confounded  with  it.  Until  within  quite  recent  times 
the  symptoms  of  typhoid  fever  were  grouped  under  the  names  gastro- 
enteritis and  follicular  enteritis.  la  the  first  week  of  the  illness  there  is 
reasonable  ground  for  delay  in  making  a  positive  diagnosis.  Etiological 
data  are  here  of  great  help.  The  occurrence  of  the  symptoms  in  children 
under  two  years  and  in  auults  l>eyond  fifty  years  points  strongly  to  intes- 
tinal catarrh.  Spring  and  early  summer  are  the  seasons  for  diarrhoea ; 
typhoid  belongs  to  late  summer  and  to  autumn.  A  sudden  onset  after 
errors  in  diet  or  exposure  to  cold,  with  the  early  development  of  pain  in 
the  bowels,  rumbling  of  gas,  diarrhoea,  would  be  easily  recognized  as  a 
local  disorder.  In  typhoid  fever  there  is  a  less  sudden  onset,  with  pro- 
dromal debility,  anaemia,  indigestion,  and  nocturnal  fever.  To  these 
symptoms  the  diarrhoea,  which  is  attended  with  little  or  no  pain,  plays 
a  very  subordinate  part.  In  many  cases  of  mild  typhoid  the  develop- 
ment is  sudden,  with  rigors.  A  week's  study  of  the  temperature,  if  no 
rose-spots  appear,  will  be  needed  before  the  diagnosis  can  be  made. 
There  is  not  much  difficulty  in  making  the  distinction  when  the  attack 
has  reached  its  second  week.  At  this  period  in  catarrh  of  the  bowel  tlie 
high  fever,  with  regular  morning  remissions  and  evening  exacerbations, 
is  not  constant,  as  in  typhoid  fever ;  there  is  tenderness  on  pressure  over 
the  abdomen  and  gurgling,  but  no  great  meteorism  ;  sibilant  rftles  are  not 
heard  in  the  chest;  there  are  no  rose-spots;  rarely  cerebral  symptoms 
except  insomnia;  and  delirium  is  uncommon.  The  spleen  is  not  enlarged. 
The  prostration  is  proportioned  to  the  diarrhoea,  and  is  by  no  means  as 

^  "The  intestinal  mucous  membrane,  especially  that  of  the  small  intestine,  scarcely 
ever  prodooes  pus  without  ulceration"  (Virchow's  Cellular  Patholoyy,  Philada.,  1S63,  p. 
492). 

'  For  a  more  detailed  account  of  the  symptoms  and  diagnosis  of  follicular  ulceration  see 
article  on  Chbonic  Iktxstimal  Catajkku. 
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great  as  at  the  same  period  in  enteric  fever.  The  colicky  pains  preced- 
ing and  accompanying  the  stools  arc  a  more  marked  feature  of  intestinal 
catarrh ;  they  are  absent  in  enteric  fever  or  have  a  feeble  intensity. 

In  children  between  the  ages  of  two  and  seven  years  there  are  certain 
peculiarities  which  augment  the  difficulties  of  diagnosis.  Intestinal 
catarrh  in  them  is  accompanied  by  an  abundant,  frequently  painless 
diarrhoea,  by  tympanites,  cerebral  disturbances,  a  dry  ana  coated  tongue, 
with  sordes  on  the  lips  and  gums,  and  by  a  rapidly-developed  ansemia, 
emaciation,  and  exhaustion.  Typhoid  fever  in  children  of  this  age  is 
generally  benignant;  vomiting  is  more  common  than  in  adults;  liigh 
grades  of  meteorism  are  infrequent ;  tenderness  of  the  csecal  region  is 
determined  with  greater  difficulty ;  and  severe  nervous  phenomena  and 
fati  intestinal  complications  rarely  occur.*  In  other  words,  in  young 
children  intestinal  catarrh  by  its  severity  and  enteric  fever  by  its 
benignity  more  nearly  approach  each  other  than  in  adults;  in  many 
instances  the  diagnosis  must  be  undecided  until  late  in  the  attack. 

Typhoid  fever  can  of  course  be  known  if  rose-si>ots,  a  splenic  tumor, 
or  the  characteristic  delirium  are  manifested,  or  if  the  fever-curve  con- 
forms to  the  type ;  but  in  children  all  these  symptoms  may  be  n^ative ; 
even  the  fever  has  great  variability.  If  fever  is  continued  beyond  ten 
days,  and  is  accompanied  by  progressive  ansemia  and  emaciation  and 
debility,  the  attack  is  enteric  fever  if  all  local  causes  of  fever  can  be 
excluded.  There  is  no  minimum  limit  to  the  temperature  in  typhoid 
fever,  and  no  matter  how  low  the  maxima  of  the  fastigium  may  be, 
typhoid  fever  cannot  be  excluded.* 

The  large  watery  stools  and  the  absence  of  tenesmus  mark  the  differ- 
ence between  diarrhoea  and  dysentery.  Blood  may  be  present  in  colitis, 
owing  to  a  high  grade  of  inflammation  and  to  ulceration.  Simple  catarrh 
of  the  rectum,  proctitis,  is  not  readily  distinguished  from  infective  dys- 
entery. Small  mucous  and  bloody  stools  may  be  catarrhal.  In  the 
present  state  of  our  knowledge  dysentery  would  be  known  by  marked 
tenesmus,  by  the  grave  general  symptoms,  the  reddish  fluid  stools  with 
flocculi,  and  by  its  occurrence  in  epidemic  form. 

Enteralgia  presents  the  following  features  which  distinguish  it  from 
intestinal  catarrh  :  The  tongue  in  enteralgia  is  clean  or  coated  white,  but 
with  no  red  tip  and  edges ;  the  appetite  is  capricious,  but  not  lost ;  the 
bowels  are  constipated ;  the  pain  bears  no  relation  to  the  ingestion  of 
food  or  drink,  as  in  enteritis.  Fever  is  accidental,  and  there  are  other 
nervous  phenomena.  In  lead  colic  there  is  no  fever,  tympanites,  nor  diar- 
rhoea. In  rheumatism  of  the  abdominal  walls  the  pain  is  superficial  and 
8haq>,  not  griping,  and  is  increased  by  movements  of  the  trunk.  The 
digestive  system  is  in  no  way  disordered.  From  peritonitis  intestinal 
catarrh  is  distinguished  by  a  less  degree  of  illness  and  by  its  usually 
favorable  result,  by  diarrhoea,  a  greater  freedom  in  movement,  and  by  a 
less  degree  of  suffering  on  palpating  the  abdomen.  Tympanites,  con- 
stipation, great  tenderness  on  pressure  over  the  abdomen,  and  a  small, 
quick  pulse,  point  to  peritonitis. 

^  Consult  "Dieeaaes  of  Children,"  Henoch,  WowJPs  Library,  New  York,  18S2,  p.  300. 

'  Johnston,  "On  the  Diagnosis  of  Mild  Cases  of  Typhoid  Fever,"  Am.  Jo^tm,  ifed,  Sei^ 
Oct.  1875,  p.  372;  also,  ''On  the  Mild  Forms  of  Continued  Fever  in  Washington,"  Awi, 
Joum.  Mtd.  Sci,  Oct,  1882,  p.  387. 
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Prognosis. — A  simple  intestinal  catarrh  of  the  form  first  described 
involves  no  danger,  and  if  treated  by  rest  and  diet  soon  recovers.  The 
more  severe  form,  beginning  as  a  primary  disease,  when  rationally 
treated  ends  in  recovery  in  mo6t  instances. 

Unfavorable  predisposing  causes  are — a  hot  climate  (India,  the  West 
Indies,  and  intertropical  climates  in  general) ;  very  hot  weatlier  of  the 
summer  and  autumn  months ;  a  very  early  or  very  advanced  age ;  the 
contaminated  atmosphere  of  prisons,  camps,  etc. ;  all  bad  hygienic  influ- 
ences ;  and  previous  or  coexisting  illness.  When  diarrhoea  occurs  as  a 
complication  of  the  acute  infectious  diseases  it  has  a  special  gravity.  In 
typhoid  fever,  scarlatina,  measles,  acute  tul>erculosis,  etc.  it  adds  another 
element  of  illness  and  danger.  During  the  progress  of  chronic  general 
diseases  (malaria,  scurvy,  tuberculosis)  it  becomes  an  obstinate  and  some- 
times a  fatal  complication.  Among  the  exciting  causes  mineral  ]X}isons 
induce  the  most  dangerous  form  of  intestinal  catarrh.  Unfavorable 
symptoms  occurring  during  the  course  of  acute  diarrhoea  are  the  early 
development  of  high  temperature,  cerebral  disturbance,  great  sensibility 
to  pressure  over  the  abdomen,  thin  and  bloody  or  highly  offensive 
stools,  involuntary  discharges,  and  very  rapid  emaciation  and  loss  of 
strength. 

Ti^EATMENT. — There  have  been  many  fluctuations  of  opinion  as  to 
the  relative  value  of  modes  of  treatment  in  this  disease.  Various  thera- 
peutic measures  have  been  suggested  which,  after  enjoying  favor  for  a 
time,  have  been  abandoned,  and  revived  after  long  periods  of  disfavor. 
Venesection  was  alternately  recommended  and  forbidden.  Emetics  and 
evacuants,  mercurials,  diuretics,  diaphoretics,  have  been  in  turn  warmly 
supported  and  vigorously  opposed.  Opium,  belladonna,  the  various 
astringents,  and  cinchona-bark  have  nm  through  many  changes  of 
favor.  Individual  drugs  give  curious  evidence  of  inconstancy.  Oxide 
of  zinc,  suggested  by  James  Adair  in  1785  and  by  Hendv  in  1784,  after 
a  hundred  years  of  weak  approval  is  commended  highly  by  Penrose 
(1863),  Brakenridge,  and  Mackey  (1873),*  and  by  more  recent  writers. 
Acetate  of  lead,  wnich  dates  back  to  Paracelsus,  had  varying  fortunes 
of  repute  and  disrepute.  In  the  end  of  the  seventeenth  century  it  had 
a  name  for  curing  aiarrhoea,  but  in  the  following  century  it  was  spoken 
of  by  Boerhaave  as  a  deceitful  and  destructive  poison,  and  Cullen  in 
1789  said  that  hardly  any  one  then  thought  of  using  lead  internally.* 
In  1799  it  had  warm  advocates  in  this  country;  among  them,  Thomas 
Ewall  of  Washington,  who  wrote  in  1808.  Since  then  it  has  come  into 
very  general  use  and  favor,  which  it  still  holds. 

In  view  of  the  many  changes  of  faith  in  systems  of  treatment  and  in 
drugs,  we  have  no  right  to  assume  that  we  have  as  yet  reached  the  per- 
fection of  treatment.  In  fact,  experience  brings  the  conviction  that  our 
systems  are  quite  imperfect  and  that  drugs  fail  in  our  hands  when  they 
are  most  needed. 

The  prophylactic  treatment  is  of  importance,  especially  in  children, 
delicate  persons,  and  in  those  suffering  from  disease  or  predisposed  by 
idiosyncrasy  to  intestinal  catarrh.  Directions  must  be  given  by  the  phy- 
sician as  to  the  food  for  children  appropriate  to  their  age  and  digestive 
capacity.     Summer  heat  and  city  life  being  so  fatal  to  them,  they  should 

*  J.  J.  Woodward,  op,  cU,,  p.  776.  ■  Ibid.,  op,  eit.,  p.  780  et  seq. 
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be  sent  to  the  cool  climate  of  the  seashore  or  mountains  dnring  the  first 
and  second  years  of  life.  In  warm  weather  laxatives  should  not  be  given 
to  children,  except  with  precautions  against  their  acting  too  freely ;  the 
same  rule  applies  to  the  aged.  Too  great  care  in  diet  in  older  children 
predisposes  to  indigestion  and  diarrhoea.  Variety  in  food  is  of  service, 
therefore.  It  is  not  well  to  give  children  food  prepared  so  as  to  do  away 
with  the  necessity  for  mastication  and  for  active  gastric  movements.  The 
stomach  gains  strength  by  exercise.  All  reasonable  care  should  be  used 
not  to  take  food  in  excess  of  the  individual's  power  of  digestion.  Unripe 
fruit,  stale  vegetables  or  fruits,  cheese,  pork,  shellfish  which  are  not  abso- 
lutely fresh,  are  among  the  aliments  which  may  produce  diarrhoea,  and 
ai'e  to  be  avoided.  Many  people  have  to  be  told  what  food  is  unsuited 
to  them,  and  certain  articles  of  food  in  individual  cases  invariably  excite 
diarrhoea.  Alcohol  is  often  to  be  blamed  for  diarrhoeas  which  are  attrib- 
uted to  indigestible  food,  and  frequent  recurrences  of  intestinal  catarrh 
can  only  be  prevented  by  abandoning  stimulants  altogether.  The  bad 
effects  of  suaden  changes  in  temperature  are  warded  off  by  wearing 
fiannel  next  to  the  body.  This  is  an  important  rule  for  adults  as  for 
children.  Even  in  summer  thin  fiannel  or  gauze  gives  protection.  Well- 
ventilated  rooms,  good  house-drainage,  personal  cleanliness,  with  all  other 
hygienic  aids,  are  means  of  prevention.  Persistent  disinfection  of  sources 
of  air-  and  water-contamination  should  be  practised,  especially  in  hot 
weather.  In  the  country  the  open  privies  and  wells  need  frequent  clear- 
ing out.  Cases  of  fatal  diarrhoea  are  met  with  in  elevated  r^ions  where 
the  continued  low  temperature  renders  it  improbable  that  heat  could  have 
anything  to  do  with  their  causation.*  Water  should  not  be  used  which 
could  in  any  way  be  tainted  with  soakage  from  privies,  barnyards,  or 
other  places  where  animal  decomposition  is  going  on.'  Avoiding  the 
use  of  cathartics  in  the  onset  of  acute  illness,  the  nature  of  which  is  not 
known,  is  a  useful  prophylactic  measure.  A  fatal  diarrhoea  may  result 
from  injudicious  purging  in  such  cases.  Care  in  the  use  of  laxatives 
should  be  observed  in  the  chronic  wasting  diseases — ^tuberculosis,  rachitis, 
cancer,  etc. 

The  selection  of  a  plan  of  treatment  for  intestinal  catarrh  will  depend 
upon  the  nature  and  cause  of  the  symptoms.  The  diagnosis  of  the  case 
is  incomplete  and  the  treatment  iiTational  until  tlie  indications  furnished 
by  etiology  have  been  obtained. 

If  cold  has  been  the  exciting  cause,  the  patient  should  be  confined  to 
bed.  In  the  beginning  a  full  dose  of  pilocarpin,  hypodermically,*  or  of 
the  fluid  extract  of  jaborandi  by  the  mouth,  may  cause  a  powerful  diver- 
sion from  the  bowel  to  the  skin.  A  hot-water  or  vapor  bath  has  the 
same  object  in  view.  Hot  fomentations  or  mustard  poultices  can  be  next 
applied  to  the  abdomen.     This  should  be  succeeded  by  a  febrifuge  mix- 

*  The  yearly  occurrence  of  typhoid  fever  and  diarrhoea  at  seashore  hotels  shows  that 
there  is  great  danger  in  crowuin^  persons  together  and  saturating  the  soil  with  the 
excreta.  In  the  summer  of  1S82  in  a  boarding-house  in  the  mountains  of  Maryland, 
where  the  temperature  was  never  above  75°,  there  were  three  fatal  cases  of  diarrhcea  in 
children,  and  several  others  of  diarrhoea  and  dysentery  which  recovered. 

'  The  drinking-water  supplying  a  country  boarding-house  visited  by  the  writer  passed 
through  iron  pipes  iml)eddea  in  the  manure-heap  of  a  barnyard. 

'  Atropia  can  be  given  with  pilocarpin  to  diminish  its  eflfect  on  the  heart ;  atropia  is 
the  antidote  for  pilocarpin.  (See  Schuk,  CentraJb,  f.  d.  med,  W^iuen.,  Bd.  20,  1882,  p.  357; 
ahw,  FrohnmuUer,  Med.-Chir,  CtiUralb.,  July  14,  1882.) 


TREATMENT.  689 

ture  containing  the  tincture  of  aconite-root,  to  which  an  opiate  (the  deodor- 
ized tincture  of  opium  or  morphia)  is  to  be  added  if  there  is  much  pain 
or  diarrhoea.  A  hypodermic  injection  of  morphia  given  on  the  first  day 
of  the  attack  immediately  after  a  hot  bath  will  give  a  quiet  night  and 
diminish  the  intensity  of  the  illness.  The  subsequent  treatment  is  that 
common  to  all  the  acute  forms. 

If  summer  heat  has  been  the  cause  in  adults  or  children,  artificial  cool- 
ing of  the  temperature  of  the  room  by  the  evaporation  of  ice-water  or 
by  one  of  the  refrigerating  machines  yet  to  be  perfected  meet  the  indi- 
cation. If  there  is  much  body-heat  (thermic  fever),  cold  sponging,  the 
application  of  cold  to  the  head,  or  the  giving  of  pounded  ice  to  satisfy 
the  intense  thirst,  are  all  advisable.  Such  cases  are  benefited  by  a 
change  of  climate  when  the  acute  symptoms  subside.  The  form  of 
diarrhoea  due  to  malaria  is  to  be  treated  by  quinia  and  change  of  air 
to  a  more  healthful  climate.  Iron,  with  quinia  or  arsenic,  is  needed  in 
obstinate  ca^es. 

Intestinal  catarrh  which  proceeds  from  the  presence  of  undigested  food 
or  hard  fecal  lumps  in  the  bowel  is  benefited  by  early  removal  of  the  irri- 
tating cause.  It  is  not  often  that  substances  of  this  kind  are  retained 
when  the  stools  are  large  and  frequent.  The  peristalsis  is  here  as  active 
as  it  need  be,  and  no  good,  but  only  harm,  can  come  from  over-stimu- 
lating the  contractile  nmscles.  In  those  instances  where  there  is  a  dis- 
tinct history  of  the  taking  of  indigestible  food,  especially  fruit  with  seeds 
or  skins,  and  where  the  efforts  at  stool  are  frequent,  ineffectual,  and 
accompanied  by  colic  and  borborygmi,  or  where  scybalse  are  found  float- 
ing ill  the  fluid  passed,  a  large  enema  of  warm  water  given  slowly  will 
excite  the  bowel  to  successful  expulsive  efforts.  If  this  does  not  give  a 
certain  amount  of  prompt  relief,  a  moderate  dose  of  castor  oil,  calomel, 
Rochelle  or  Epsom  salts  ought  to  be  prescribed,  and  repeated  after  some 
hours  until  a  free  fluid  or  semi-fluid  stool  results ;  one  or  two  doses  will 
usually  suffice.  If  the  inflammation  is  localized  in  the  caecum  (typhlitis), 
as  indicated  by  local  pain,  tenderness  on  pressure  in  the  right  iliac  or  right 
lumbar  regions,  constipation,  flexing  of  the  right  thigh  on  the  trunk,  and 
vomiting,  a  purgative  should  not  be  given,  nor  should  prolonged  efforts 
be  made  to  empty  the  bowel  by  injection  through  long  rectal  tubes.  If 
there  is  doubt  as  to  whether  typhlitis  or  undigested  food  and  fecal  impac- 
tion is  the  cause  of  the  local  pain,  it  is  better  to  err  on  the  safe  side,  and 
not  to  give  a  purgative  unless  the  case  is  seen  in  the  onset  before  the 
more  pronounced  symptoms  appear ;  then  calomel  or  castor  oil  may  be 
tried  once,  but  not  repeated  in  case  of  failure. 

As  the  diarrhoea  of  Bright^s  disease  is  salutary,  no  effort  should  be 
made  to  arrest  it.  Its  periodical  recurrence  prolongs  life.  In  tubercu- 
losis the  special  character  of  the  diarrhoea  must  be  considered,  and  every 
effort  must  be  made  to  control  it.  In  the  eruptive  fevers  an  early  diar- 
rhoea, as  in  scarlet  fever,  does  harm ;  it  delays  or  prevents  the  normal 
development  of  the  eruption.  In  the  later  stages  it  is  of  service  some- 
times, as  in  measles,  when  it  leads  to  a  rapid  fall  of  temperature.  The 
course  of  action  depends  upon  the  nature  of  the  specific  disease  and  upon 
the  time  of  the  appearance  of  diarrhoea. 

There  are  certain  principles,  founded  on  the  knowledge  derived  from 
pathological  study  and  from  the  experience  of  the  past  in  the  treatment 
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of  intestinal  catarrh,  which  guide  us  to  a  treatment  which  is  more  or  less 
rational  in  all  cases. 

Rest  is  essential  to  the  cure  of  the  inflamed  intestine,  but  absolute 
inertia  of  the  bowel  is  undesirable,  even  injurious.  The  retention  of 
fluids,  transuded  serum,  bile,  intestinal  juices,  and  partly-altered  food  is 
hurtful.  Decomposition  sets  in  and  gas  is  developed,  which  by  distend- 
ing the  bowel  causes  great  suffering  and  increases  the  inflammation.  The 
movements  of  the  intestine  are  not  entirely  under  control ;  the  patient 
must  be  fed ;  digestion  and  assimilation  involve  the  activity  of  inflamed 
parts.  The  stomach  can  be  made  to  do  most  of  the  work,  but  the  sym- 
pathy of  action  is  so  close  between  the  stomach  and  int^ines  that  one 
cannot  function  without  the  other  being  excited  into  activity. 

The  first  rule  of  treatment  is  to  put  the  patient  to  bed  and  to  keep  him  in 
a  horizontal  position.  Even  in  mild  cases  time  will  be  saved  by  resortine 
to  absolute  rest  at  once.  If  the  attack  is  at  all  severe,  the  bed-pan  should 
be  used ;  the  effort  to  rise  and  the  straining  at  stool  exaggerate  peristaltic 
movement,  increasing  the  frequency  of  the  evacuations.  Additional  rest 
can  be  given  to  the  intestines  by  applying  a  flannel  binder  around  the 
trunk,  compressing  the  abdomen ;  broad  strips  of  adhesive  plaster  could 
be  used  for  the  same  purpose.  In  cases  where  the  diarrhoea,  tympanites, 
and  griping  pain  are  not  relieved  by  other  measures  this  suggestion  may 
be  of  service. 

In  order  to  lessen  intestinal  hypersemia  and  allay  suffering,  counter- 
irritants  and  soothing  external  applications  are  employed.  Local  blood- 
letting, although  in  vogue  during  more  than  two  centuries,  has  fallen 
into  disuse.  Recent  authors  still  continue  to  advise  the  application  of 
leeches  to  the  anus  in  order  to  deplete  the  portal  circulation,^  but  it  is  a 
decided  objection  to  this  remedy  that  the  fluid  stools  irritate  the  leech- 
bites  and  cause  much  discomfort  Sinapisms  or  turpentine  stupes  may 
be  of  some  service  apart  from  the  relief  which  they  give  to  pain. 
Blisters  might  be  more  generally  used  tlian  they  are  when  the  tender- 
ness on  pressure  is  confined  to  the  colon.  In  intense  inflammation  tliey 
should  always  be  tried.  Hot  poultices  of  flaxseed  meal  or  hot  fomenta- 
tions of  any  sort  applied  over  the  entire  abdomen  have  a  soothing  and 
beneficial  effect.  A  flannel  compress  saturated  with  alcohol  and  covered 
with  gutta-percha  cloth  makes  a  most  agreeable  application. 

The  directions  for  diet  should  be  carefully  and  explicitly  given.  In 
the  onset  of  the  attack  entire  deprivation  of  all  food  for  twenty-four  or 
forty-eight  hours  is  expedient.  To  relieve  thirst,  cracked  ice,  carbonic- 
acid  wat(;r,  Apollinaris,  Seltzer,  or  Deep  Rock  water  can  be  ordered ; 
barley-  or  rice-water  is  slightly  nourishing  and  relieves  thirst,  but  all 
liquids  should  be  given  in  moderation.  When  it  becomes  necessary  to 
give  food,  the  stomach  must  be  made  to  do  the  work  of  digestion,  ana,  as 
far  as  possible,  of  absorption  also.  Such  substances  are  to  be  chosen  as 
are  converted  in  the  stomach  into  peptones,  and  which  do  not  require 
contact  with  the  intestinal  juices  for  their  absorption. 

The  ]>eptones  transformed  in  the  stomach  from  nitrogenous  alimentary 
principles  are  highly  soluble  and  diffusible.  Milk  is  better  suited  to  the 
conditions  of  intestinal  catarrh  than  a.ny  other  nitrogenous  food.  It  is 
palatable,  relieves  the  thirst,  and  can  be  taken  for  a  long  time  without 

^  Niemeyer,  Proxiiot  of  MedicinCf  InUslinal  Outarrh, 
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aversion.  By  removing  the  cream,  the  fat,  which  would  require  intes- 
tinal digestion,  is  partly  got  rid  of.  Skimmed  milk  does  not  produce  a 
feeling  of  distaste  and  what  is  called  biliousness,  as  does  milk  un- 
skimmed. In  cases  where  there  is  gastric  catarrh  the  milk  can  be  made 
more  digestible  by  adding  an  equal  quantity  of  barley-water  or  rice- 
water.  The  casein  is  then  more  slowly  acted  on  by  the  gastric  juice 
and  more  thoroughly  digested.  Milk  should  be  given  in  small  quantities 
at  short  intervals,  as  in  this  way  the  stomach  performs  the  entire  work 
more  thoroughly.  If  a  large  quantity  is  given,  a  portion  of  it  passes 
into  the  intestine  unaltered.  Buttermilk  contains  less  fatty  matter  than 
skimmed  milk,  and  is  a  pleasant  substitute  for  it  Koumiss,  if  it  ox)uld 
be  properly  prepared,  would  be  an  excellent  food  for  diarrhoea.  Even 
the  imperfect  imitations  are  retained  and  digested  when  other  aliments 
fail.  The  whey  of  milk  contains  lactin,  salts,  a  little  casein,  and  fatty 
matter.  It  may  be  made  by  adding  to  milk  rennet,  sherry  or  other 
wine,  cream  of  tartar,  tamarind-juice,  or  alum.  Milk-whey  is  slightly 
nourishing,  and  is  said  to  be  sudorific ;  when  prepared  with  wine  it  is  a 
mild  stimulant  well  suited  to  the  cases  of  children. 

Where  it  is  desired  to  give  as  little  work  to  the  digestive  organs  as  is 
possible,  milk  and  other  foods  can  be  given  already  partly  digested,  as 
peptonized  milk  prepared  according  to  the  formulse  of  Roberts  and 
Fothergill.^  Eggs  are  changed  quickly  in  the  stomach.  Egg  albumen 
is  more  easily  digested  by  artificial  gastric  juice  than  by  pancreatic 
extract  ^Roberts).  A  solution  of  egg  albumen  boiled  in  the  water-bath 
is  swiftly  and  entirely  transformed  by  pepsin  and  hydrochloric  acid. 
Haw  eggs  have  been  thought  to  be  the  most  digestible,  but  Roberts 
found  that  a  solution  of  egg  albumen  when  raw  was  very  slowly  acted 
on  by  pepsin  and  acid,  but  after  being  cooked  it  was  rapidly  and  entirely 
digestwl.  Eggs  are  best  given,  therefore,  boiled  slightly  at  a  slow  heat ; 
when  an  egg  is  plunged  in  boiling  water  the  white  sets  hard,  leaving  the 
yelk  soft.  The  albumen  of  the  white  and  the  yelk  should  be  equally 
cooked  throughout. 

Beef-tea  is  said  by  the  chemist  to  possess  little  nutritive  value ;  prac- 
tical experience  convinces  the  physician  that  it  supports  life.  Peptonized 
beef-tea  may  be  substituted  when  thought  best.  Animal  broths  thickened 
with  rice,  barley,  or  with  peptonized  gruel,  as  advised  by  Fothergill,  or 
with  the  addition  of  vermicelli,  are  valuable  aids  when  the  palate  is 
capricious.  Raw  beef  is  not  as  digestible  as  when  the  tendinous  and 
aponeurotic  structures  of  the  muscular  fibre  have  been  softened,  disinte- 
grated, and  converted  into  the  soluble  and  easily-digested  form  of  gelatin 
by  cooking.*  Scraped  raw  beef,  when  the  pulp  is  removed  from  much 
of  the  connective  tissue,  is  easily  digested  by  children  as  well  as  by 
adults. 

In  most  cases  of  acute  intestinal  catarrh  the  patient  can  be  well  sus- 
tained by  a  diet  consisting  of  one  or  other  of  the  aliments  decribed.  For 
the  largest  number  hiilk  alone — that  is,  skimmed  milk  or  milk  diluted 
with  barley-water,  rice-water,  or  Seltzer  water — is  all  that  is  necessary  to 
support  strength  during  the  attack.     Although  starch  aftier  deglutition  is 

^  J.  M.  Fothergill,  Indigeftion  and  Biliousness,  New  Yorkj  1881,  p.  63  et  seq.    See  also 
aote  to  article  on  Chronic  Intestinal  Catarbh. 
'  Ibid.,  op.  eU.f  p.  47. 
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acted  on  in  the  intestine  only,  it  becomes  desirable  sometimes  to  give 
farinaceous  food  in  some  form  or  other ;  milk  may  be  undigested  and 
animal  broths  may  become  distasteful ;  the  palate  craves  some  change. 
In  this  case  a  blanc  mange  made  after  the  formula  of  Meigs  and  Pepper 
is  as  well  suited  to  adults  as  to  children,^  the  proportion  of  cream  and 
arrowroot  being  made  larger  for  adults.  Sago*  and  tapioca*  can  be  tried 
to  tempt  the  palate.  The  flour  of  the  Egyptian  lentil  *  is  made  into  a 
gruel  also.  Most  of  the  patent  foods  for  infants  and  invalids  contain 
starch  in  some  form  or  otner.  Racahout  is  one  of  the  pleasantest  and 
best  of  these.  Nestle's  food  contains  baked  biscuits  of  wheat  flour 
ground  to  a  powder.  Liebig's  food  is  made  of  wheat  flour,  malt  flour, 
and  a  little  bicarbonate  of  potassium.  Revalenta  Arabica  is  an  attractive 
name  for  the  flour  of  Arabian  lentil  with  barley  flour.  Any  of  these 
may  be  advantageously  employed  in  cases  of  some  duration  and  in  the 
later  stages  of  convalescence. 

The  diet  for  convalescence  should  be  controlled  by  the  physician  until 
the  patient  has  been  well  for  at  least  two  weeks.  Liquid  preparations 
give  place  to  fine  hominy,  corn  meal  or  oatmeal  porridge,  with  milk. 
Then  bread  or  crackers  may  be  given,  the  intervals  between  the  meals 
increasing  to  three  or  four  hours.  Raw  oysters,  sweetbreads,  tender  rare 
steak  or  mutton  finely  divided  and  well  masticated,  rice,  and  ripe  peaches, 
succeed  the  simpler  diet.  Much  saccharine,  starchy,  or  fatty  food  is  to 
be  avoided  for  at  least  two  weeks  after  entire  recovery. 

When  the  indications  derived  from  the  study  of  the  cause  have  been 
acted  on,  and  the  patient  has  been  placed  under  a  rigid  discipline  of  rest 
and  diet,  the  treatment  of  symptoms  comes  next  in  order. 

In  mild  cases,  where  the  cause  has  been  irritating  ingesta,  diet  may 
relieve  the  symptoms  in  a  short  time  without  medicine.  If  diarrhoea 
with  slight  colicky  pains  and  flatulence  continue  after  a  few  hours,  a 
mixture  holding  in  suspension  subnitrate  of  bismuth,  with  five  drops  of 
the  deodorized  tincture  of  opium  in  each  dose,  or  a  pill  of  lead  and 
opium,  will  sufiice  in  a  short  time  to  give  relief.  In  severer  attacks  the 
fever  heat  may  mount  to  a  high  point,  giving  great  distress  to  the  patient 
If  a  temperature  of  103°  to  104°  F.  is  reached — which  is  not  unusual  in 
children — a  warm  bath  is  a  sedative  and  antipyretic  remedy,  or  a  bath  of 
95°  can  be  gradually  cooled  down  to  75°  or  65°  F. — ^a  procedure  which 
will  bring  down  the  body-heat  two  or  three  degrees.  A  substitution  for 
the  bath  is  sponging  with  cool  or  cold  water,  to  which  vin^ar  or  bay 
rum  may  be  added  ;  or  towels  wrung  out  of  cold  water  can  be  applied  to 
the  trunk  and  extremities  (Ringer)  with  a  very  liappy  effect. 

Quinia  can  be  used  antipyretically  in  full  doses,  dissolved  in  dilute 
hydrochloric  acid.     Pills,  especially  the  sugar-  or  gelatin-coated  pills, 

*  Meiffs  and  Pepper,  Diseases  of  Childrm,  Philada.,  1870,  p.  304. 

'  Put  naif  an  ounce  of  sago  into  an  enamelled  saucepan  with  three-quarters  of  a  pint 
of  cold  water,  and  boil  gently  for  an  hour  and  a  quarter.  Skim  when  it  comes  to  the 
boil,  and  stir  frequently.  Sweeten  with  a  dessertspoonful  of  sifted  loaf  sugar.  If  wine 
be  ordered,  two  dessertspoonfuls ;  and  if  brandy,  one  dessertspoonful. 

'  Half  an  ounce  of  the  best  tapioca  to  a  pint  and  a  quarter  of  new  milk.  Simmer 
gently  for  two  hours  and  a  quarter,  stirring  frequently ;  sweeten  with  a  dessertspoonful  of 
sifted'  sugar. 

^  Take  three  tablespoonfuls  of  lentil  flour,  a  salt-spoonful  of  salt,  and  one  pint  of  water. 
Mix  the  flour  and  salt  into  a  paste  with  the  water  and  boil  ten  minutes,  stirring  [Food 
for  the  Invalid,  Fothergill  and  Wood,  New  York,  1880). 
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should  not  be  given,  as  they  irritate  the  mucous  membrane  whether  they 
are  dissolved  or  not.     In  diarrhoea  quiuia  pills  oflen  pass  unaltered. 

Flatulence,  eructations  of  gas,  and  borborygmi  are  controlled  by  strict 
diet  according  to  the  rules  given.  Bismuth  subnitrate  or  subcarbonate 
unites  with  sulphuretted  hydrogen  and  absorbs  it.  The  alkalies,  sodium 
and  potassium  bicarbonate,  sodium  hyposulphite,  the  aromatic  spirits  of 
ammonia,  either  relieve  acidity  or  prevent  fermentation  and  the  develop- 
ment of  gas.  A  satisfactory  formula  for  the  early  stages  of  intestinal 
catarrh  is  one  containing  bismuth  subcarbonate,  sodium  bicarbonate,  aro- 
matic spirits  of  ammonia  in  water  or  cinnamon-water.  When  the  abdom- 
inal distension  is  great  enough  to  be  a  cause  of  distress,  external  cold — 
dry  cold — ^is  the  b<St,  applied  with  a  rubber  bag  filled  with  cracked  ice  or 
ice-water ;  it  causes  absorption  of  gas.  Abdominal  compression  with  a 
bandage  may  be  of  some  service  also.  Mineral  acids,  especially  the 
dilute  hydrochloric  acid,  by  affording  aid  to  the  digestion  prevent  acid 
fermentation. 

Diarrhoea  is  the  central  symptom  and  the  best  standard  by  which  to 
measure  the  intensity  of  the  catarrh  and  its  progress.  But  it  is  only  a 
symptom,  and  the  mind  ought  to  be  directed  to  the  lesion  and  not  to  it. 
Having  the  cause  in  view,  the  object  in  all  cases  is  to  allay  the  inflamma- 
tion. This  done,  the  diarrhoea  decreases,  then  ceases.  Shall  the  effort  be 
made  to  check  the  discharges,  or  shall  they  be  allowed  to  continue?  The 
evacuant  plan  of  treatment  has  been  advocated,  on  the  ground  that  the 
purgative,  by  increasing  intestinal  secretion,  relieves  the  congestion  of  the 
intestinal  blood-vessels  and  leaves  the  membrane  in  a  better  state  than 
before.*  But  inasmuch  as  a  purgative  only  acts  by  bringing  about  an 
intestinal  hypeneraia  and  catarrh,  there  is  no  good  reason  for,  and  many 
reasons  against,  treatment  by  evacuation. 

A  preliminary  purgative,  as  has  already  been  stated,  is  necessary  to 
expel  undigested  food  and  scybalffi,  but  for  the  purpose  of  increasing 
intestinal  or  biliary  secretion  and  diminishing  engorgement  of  the  vessels 
this  method  is  unsuccessful  and  unnecessary.  Wlien  irritating  substances 
have  been  removed  (and  this  is  done  usually  without  the  physician's  aid 
by  the  spontaneous  exj)ulsive  movements  of  the  bowel)  the  effort  to  check 
the  discharge  and  to  give  rest  is  one  and  the  .same.  Opium  is  the  one 
invaluable  remedy  which  we  cannot  do  without.*  As  little  of  it  should 
be  given  as  is  necessary  to  relieve  the  intensity  of  the  symptoms.  The 
aim  should*  not  be  to  stop  the  pain  and  check  diarrhoea,  but  to  take  the 
edge  off  the  sharp  agony  and  to  lengthen  the  interval  between  the  stools. 
Thus  gradually  tlie  spasms  of  peristalsis  cease,  and  there  is  a  diminution, 
and  finally  cessation,  of  the  fluid  accumulation  in  the  bowel.  The  diar- 
rhoea is  relieved  entirely  in  a  period  ranging  from  an  hour  after  the 
giving  of  the  first  dose  to  one  week,  according  to  the  severity  of  the 
attack.  Opium  is  given  in  pill  form,  in  the  deodorized  tincture,  Dover's 
powder,  or  one  of  the  salts  of  morphia  may  be  preferred.  Any  of  these 
may  be  combined  with  antacid  and  antifermentative  mixtures,  relieving 
the  colic,  gaseous  distension,  and  diarrhoea.     If  opium  is  combined  with, 

*  Woodward,  op,  cU.,  pp.  727,  728, 

'  The  objections  urged  against  opium,  that  it  increases  thirst  and  nervousness,  causes  a 
retention  of  fermenting  products,  prociuces  opium  intoxication,  and  that  it  is  a  routine 
practice  to  give  it«  and  does  not  cure  the  inflammation,  may  be  valid,  but  we  canuot  do 
without  opium,  nevertheless. 
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or  followed  by,  evacuants,  its  effects  are  thwarted,  and  it  might  as  well 
not  be  ^iven  at  all. 

It  is  tiie  custom  to  combine  astringents  with  opium,  but  in  acute  cases 
of  short  duration  it  is  a  question  whether  astringents  do  not  do  more 
harm  than  good.  When  good  does  come  from  the  combination,  it  is  the 
opium  which  acts  promptly  and  decidedly.  The  astringent  lags  behind, 
and  in  cases  of  some  duration  and  severity  supplements  the  work  of  the 
active  partner.  Bismuth  is  classed  under  this  head,  although  it  is  not  an 
astringent.  Its  action  is  mechanical ;  much  that  is  taken  is  passed  from 
the  bowel  as  the  black  sulphide,  which  appears  as  a  black  granular  pow- 
der in  the  fluid  stool.  This  is  no  proof  that  it  may  not  have  been  of 
service  in  its  transit.^  After  death,  when  large  doses  liave  been  given, 
it  has  been  found  lining  the  whole  intestinal  canal.'  The  subnitrate  or 
subcarbonate  cau  be  given  in  powder  on  an  empty  stomach  in  doses  of 
five  to  twenty  grains  alone  or  in  combination  with  opium,  or  it  can  be 
dis|)ensed  with  alkalies  in  water.  The  enormous  doses  (one  hundred  and 
fifty  to  nine  hundred  grains  daily),  as  given  by  Mouneret,  are  useless  or 
hurtful.  The  value  of  bismuth  is  based  on  empirical  grounds  only,  but 
it  is  irrational  to  load  the  bowel  with  an  insoluble  powder  which  if 
retained  must  cause  irritation.  As  the  discoloration  of  the  stools  is  an 
objection  to  bismuth  when  it  is  desired  to  study  their  character  for  diag- 
nosis, oxide  oC  zinc  may  be  substituted  for  it,  as  the  latter  is  an  absorb- 
ent of  acids  and  gases.*  Gubler  has  insisted  upon  combining  it  with 
bicarbonate  of  sodium  to  prevent  the  formation  oi  the  irritating  chloride 
of  zinc  in  the  stomach.^  One  of  the  oldest  and  most  popular  remedies 
for  diarrhoea  is  lime  in  the  form  of  the  carbonate  or  lime-water.  The 
officinal  mistura  cretse  is  perhaps  more  generally  used  for  children  than 
any  other  remedy.  Lime-water  is  added  with  advantage  to  milk  when 
given  to  adults  as  well  as  children.  Carrara-water,  made  by  dissolving 
the  bicarbonate  of  lime  with  an  excess  of  carbonic  acid,  is  less  nauseous 
than  liquor  calcis,  and  may  be  mixed  with  an  equal  part  of  milk.^  Chalk 
and  its  preparations  are  less  beneficial  than  bismuth  as  astringents,  but 
may  be  used  merely  for  their  antacid  effect. 

The  sugar  of  lead  is  a  valuable  astringent,  because'  unirritating  and 
sedative  to  the  mucous  membrane.  With  opium  in  pill  form,  in  doses 
of  one  to  three  grains,  it  checks  diarrhoea  if  the  inflammation  has 
not  lasted  long  and  is  not  extensive.  If  there  are  cases  where  the 
bile  is  passed  in  quantity,  it  is  especially  called  for,  as  it  is  the  only 
astringent  which  diminishes  the  flow  of  bile. 

The  mineral  acids— dilute  hydrochloric,  nitric,  and  sulphuric  acids — 
are  given  with  some  success.  The  first  aids  gastric  digestion,  and  in 
small  doses  with  pepsin  can  be  directed  after  food  irrespective  of  other 
treatment.  The  great  repute  which  it  has  enjoyed  in  the  diarrhoea  of 
typhoid   is  no  doubt  due  to  the  improved  digestion  and  assimilation 

^  Headland  asserted  that  bismuth  was  insoluble,  but  it  has  been  detected  in  the  liver, 
in  milk,  in  urine,  and  in  the  serum  of  dropsy  by  Orfila,  Sewald,  Bergeret,  and  Mayen^on 
{Materia  Med.,  Phillips,  vol.  ii.  p.  81). 

*  Levick,  Am,  Joum,  Med.  Sei.^  July,  1858,  p.  101. 

*  Bonamy,  "  Du  Traitement  des  Diarrh^es  r^belles  par  TOxyde  de  Zinc,"  7?u//.  pin.  de 
ThSr.f  t.  xcii.,  1877,  p.  251 ;  also,  J.  Jacquier,  De  PEmploi  de  tOxude  de  Zinc  dam  la 
Diarrhie,  Paris,  Thc^sis,  1878,  No.  118. 

•  *  Gubler,  Prineijyfe^  of  TherapnUia,  Philada.,  1881,  p.  25. 

*  PhiUipB^  Materia  Medico,  vol.  ii.  p.  105. 
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which  follow  its  use.  The  acid  principle  is  what  is  lacking  in  the 
gastric  juice  in  fever  and  debility.*  In  all  cases  of  intestinal  catarrh 
rapidity  of  gastric  digestion  should  be  sought  for.  Nitric  acid  is  of 
doubtful  utility.  Without  an  opiate  in  combination  there  is  little  reason 
to  hope  for  any  result  from  its  use ;  all  the  suggested  formulse  contain 
opiates.*  Dilute  sulphuric  acid  is  thought  to  be  more  astringent  than  the 
others.  If  it  has  any  efficacy,  it  is  due  to  the  local  astringent  or  altera- 
tive effect  by  contact  with  the  inflamed  surface.  Much  testimony  is  to  be 
found  in  its  support  in  cases  tending  to  become  chronic  and  where  astrin- 
;nts  combined  with  opiates  have  failed  after  some  days'  trial.    It  should 

administered  in  doses  of  five  to  twenty  drops  in  the  form  of  mixture 
with  mucilage  or  some  aromatic,  as  lavender  and  cardamom.  An  opiate 
should  not  be  combined  with  it  if  it  is  desired  to  test  it  fairly.  It  would 
be  called  for  when  the  stools  are  pale,  abundant,  watery,  and  alkaline.  ^ 

Calomel  is  of  ancient  repute  as  a  remedy  in  the  early  stages  of  diar- 
rhoea. According  to  recent  views,  it  acts  as  a  sedative  to  the  gastro- 
intestinal mucous  membrane  and  checks  fermentation.  It  should  be 
given  in  small  doses  (one-twelfth  to  one-eighth  of  a  grain  to  children, 
one-fourth  to  one-half  of  a  grain  to  adults) ;  it  should  not  be  continued 
for  more  than  two  or  three  days.  In  combination  with  Dover's  pow- 
der it  acts  well,  but  it  is  doubtful  which  of  the  two  remedies  should 
receive  the  greater  praise  for  the  ^suiting  improvement,  A  very  small 
dose  of  the  bichloride  of  mercury  has  been  found  beneficial  by  Ringer 
for  clayey,  pasty  stools  or  straining  stools  containing  slime  and  blood. 
His  formula  is — Hydrarg.  bichloridi  gr.  j ;  Aquee  f^x ;  a  teaspoonful  fre- 
quently during  the  day.  The  gray  powder  is  not  as  much  thought  of 
now  as  formerly ;  it  is  not  so  good  for  the  early  stages  of  diarrhoea  as 
calomel,  but  may  be  tried  as  an  alterative  when  the  stools  are  green  and 
offensive. 

In  the  vegetable  materia  medica  there  are  many  and  ancient  remedies. 
Tannin  represents  a  large  class,  and  there  is  nothing  more  than  fancy  in 
preferring  to  it  kino,  catechu,  haematoxylon,  or  blackberry-root.  Tannin 
IS  precipitated  in  the  stomach  as  an  inert  tannate ;  gallic  acid  is  to  be  pre- 
ferred for  this  reason,  and  also  for  its  pleasant  taste  and  less  irritating 
effect  on  the  mucous  membmne.  It  is  well  borne  by  children,  even  in  lame 
doses,  when  given  with  water  and  syrup.  It  is  to  be  hoped  that  the 
unsightly  and  unsavory  combinations  of  the  astringent  tinctures  with 
chalk  mixture  will  be  soon  given  up.  They  are  given  chiefly  to  chil- 
dren, who  are  repelled  by  the  sight,  and  still  more  by  the  taste,  of  such 
compounds.  The  syrup  of  krameria  is  the  least  objectionable,  and  catechu 
and  krameria  are  made  into  trochas  which  are  sometimes  available. 

Ipecacuanlia  is  said  by  Bartholow  to  be  extremely  serviceable  in  the 
diarrhoea  of  teething  children  with  greenish  stools  containing  mucus  or 
blood.     He  prescribes  it  with  bismuth  and  pepsin. 

*  Manasfiein,  Virchov^g  ArchiVf  Iv.,  1872,  p.  451. 

'  The  favor  in  which  nitric  acid  is  held  is  due  to  the  advocacj  of  nitrons  acid  by  Hope 
("Observations  on  the  Powerful  Effects  of  a  Mixture  containing  Nitrous  Acid  and  Opium 
in  curing  Dysentery,  Cholera,  and  Diarrhoea,"  Edin,  Med.  and  Surg,  Jottm.,  vol.  xzvi., 
1826,  p.  35).  Nitrous  add,  the  same  as  the  fuming  nitric  acid  of  the  sliops,  is  a  red- 
dish-yellow fluid  highly  charged  with  nitrogen  trioxide.  Hope  said  that  ordinary  nitric 
acid  did  not  produce  the  same  effects,  and  yet  nitric  acid  is  now  given  with  the  belief 
that  it  is  of  service. 
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Beoently  some  favor  has  been  paid  to  ooto>bark  and  its  active  principle, 
ootoin.    The  latter  is  advised  to  be  given  in  the  following  formula : 

^.  Cotoinae,  gr.  j  ; 

Aqu8B  distillat.  isiv ; 
Alcohol;  gtt.  X ; 

Syrupi,  f^. 

A  tablespoonful  every  hour.  Five  to  eight  drops  of  the  fluid  extract 
of  coto  are  given.  It  is  said  to  have  a  speedy  and  certain  effect  in  acute 
diarrhoea.^ 

Salicin,'  ergot,  guarana,  have  all  been  spoken  of  by  enthusiasts  as  pos- 
sessing valuable  properties  in  diarrhoea. 

Alum  is  not  often  prescribed.  Sulphate  of  copper  is  fitted  for  cases 
in  danger  of  passing  into  the  chronic  stage.  Sulphate  of  zinc  might  be 
more  generally  ordered  than  is  the  case.  The  sulphate  of  iron  and  the 
fluid  preparations  of  iron — tincture  of  the  chloride,  solution  of  the  })er- 
nitrite,  and  persulphate — are  astringents,  and  could  be  tried  if  other 
remedies  fail.  The  effect  of  nitrate  of  silver  is  to  constrict  vessels,  to 
coagulate  and  disinfect  excretions,  and  to  form  an  adherent  protecting 
membrane  (Phillips).  .  It  occupies  the  next  place  to  lead,  and  is  suited 
to  a  subacute  stage  when  acute  symptoms  have  subsided.  It  is  warmly 
recommended  by  William  Pepper  and  others.^  The  oxide  of  silver  has 
been  preferred  by  some  writers.*  For  the  protracted  diarrhoea  of  chil- 
dren, in  whom  follicular  ulcers  form  so  rapidly,  the  nitrate  of  silver  is 
of  special  value.  To  adults  it  is  administered  in  a  pill  freshly  made  in 
doses  of  one-eighth  to  one  grain.  A  solution  in  distilled  water  with 
syrup  answers  well  for  children,  the  dose  varying  from  one-twentieth  to 
one-fourth  of  a  grain. 

The  theory  of  the  germ  origin  of  diarrhoea  has  naturally  brought  into 
notice  antiseptic  remalies.  Carbolic  acid,*  creasote,*  naphtha,^  sulpho- 
carbolate  of  calcium,®  salicylic  acid,'  and  chlorine-water  liave  each  been 
advocated.  Practice  does  not  support  their  claim  to  be  considered  reme- 
dies for  intestinal  inflammation. 

*  Coto-bark  was  imported  into  Europe  from  Bolivia  in  1873,  and  was  called  qoinqnina 
coto.  Wittstein  of  Munich  and  Julius  Jobst  of  Stuttgart  made  the  first  analyses  (Seuet 
Reperforium  fur  PharmaeUf  xxiv.  and  xxv.).  Von  Gietl  {icleni,  xxv.)  first  concluded  from 
experiments  that  it  was  of  use  in  diarrhoea.  Cotoin  and  paracotoin  were  separated  by 
Jobst.  It  has  been  found  successful  in  the  treatment  of  diarrhcea  in  Germany  and  o^ 
cholera  in  Japan  (Baelz,  Omtr(db.  f.  d,  med.  Wiwen.,  1878,  xvi.  p.  482).  Cotoin  some- 
times disturbs  the  digestion  to  a  marked  degree.  Paracotoin  may  be  used  hypoder- 
mically. 

'  LawBon,  "  Diarrhcea  and  its  Treatment  at  the  London  Hospitals,"  Med.  Timet  and 
Oaz.j  vol.  ii.,  1868,  p.  122;  Bishop,  "Salicin  in  Diarrhoea  and  Dysentery,"  Southern  Med, 
Rec.,  vol.  iv.,  1874,  p.  585 ;  "  Comparative  Value  of  Opium  and  Salicin  in  Diarrhoea  and 
Dysentery,"  Detroit  Review  of  Med.  and  Pharm.^  vol.  x.,  1875,  p.  387. 

'  J.  Maggregor,  *'0n  the  Iiitemal  Use  of  Nitrate-of  Silver  in  Inflammation  of  the  Intes- 
tines," LaneeU  1841,  vol.  ii.  p.  937. 

*  Lane,  Med.-Chir.  Rev.,  July,  1840,  p.  289  et  aeq.;  Eyre,  The  Stomach  and  iU  Difficulties, 
London,  1852. 

'  Habershon,  Lancet,  London,  1868,  vol.  i.  p.  7 ;  C  G.  Rothe,  Berliner  klin.  ITocAeii- 
ichrifi,  1871,  p.  527. 

•  Southern  Med.  and  Surg.  Joum,,  vol.  ii.,  1846,  p.  583 ;  ibid.,  vol.  iii.,  1847,  p.  147 ;  Lo/t^ 
don  Med.  Qom.,  vol.  ix.,  1849,  p.  254;  ibid.,  vol.  xii.,  1851,  p.  235. 

»  Oas.  dee  HSpitam,  1849,  p.  46. 

•  7V.  Obstet.  Soe.  Lond.,  vol.  xii.,  1870,  p.  12. 

»  W.  Wagner,  Kolb^a  Joum.  fur  prakt.  Chemie,  Bd.  xi.,  1875,  8.  60. 
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Treatment  by  the  rectum  may  be  employed  when  medicines  are  rejected 
by  the  stomach  or  when  it  is  desired  to  bring  the  drugs  into  more  direct 
contact  with  the  inflamed  colon.  Opiates,  astringents,  and  alteratives 
are  employed  in  this  way.  Laudanum  in  two  to  four  ounces  of  warm 
water  or  in  warm  milk  or  starch-water  can  be  thrown  into  the  rectum, 
the  fluid  being  allowed  to  remain.  The  injections  are  to  be  given  often 
enough  to  relieve  pain  and  lessen  the  numl^r  of  discharges.  With  the 
laudanum,  or  without  it,  the  mineral  astringents  can  l)e  used  by  enema. 
Acetate  of  lead  or  sulphate  of  zinc  is  to  be  preferred.  The  objection 
that  but  a  small  portion  of  the  inflamed  surface  is  reached  by  the  fluid  is 
a  valid  one,  and  therefore  those  cases  are  most  benefited  whei'e  the  catarrh 
is  in  the  lower  colon  and  rectum.  Ringer'  says  tliat  it  is  not  at  all  neces- 
sary for  the  fluid  to  reach  that  part  of  the  intestine  which  is  the  seat  of 
the  catarrh ;  the  impression  made  on  one  part  is  communicated  to  the 
other  by  8ym|>athy.  It  was  the  practice  with  O'Beirne,*  Harc,^  and 
others  to  inject  fluid  by  a  long  flexible  tube  passed  beyond  the  sigmoid 
flexure.  This  method  is  advocated  and  employed  in  Europe  by  Hosier, 
AViuterinz,  and  Monti.  Quite  recently  Dulles  has  drawn  attention  to 
irrigation  of  the  large  intestine  as  a  means  of  treating  inflammation  of 
the  colon,  according  to  the  plan  of  Alois  Monti  of  Vienna.^  Henoch 
has  tried  with  partial  success  in  children  the  throwing  into  the  rectum 
of  a  large  quantity  of  water  holding  in  solution  acetate  of  lead,  alum,  or 
tannin.  His  method  contemplates  medication  above  the  sigmoid  flexure; 
a  part  of  tlie  fluid  escapes,  while  the  rest  remains  five  or  ten  minutes  in 
the  bowel.*  Monti  says  as  much  as  two  pints  can  be  injected  into  the 
bowel  of  a  nursing  child — for  older  children  twice  this  quantity. 

Messemer*  reported  three  cases  (one  child  and  two  adults)  treated  in 
this  way  with  the  most  striking  success.  His  object  at  first  was  to 
cleanse  the  rectum,  but  warm  water  did  not  clieck  the  diarrhoea.  Cold 
water  was  tried,  and  (jirobably  by  reflex  influences)  diminished  rapidly 
the  number  of  the  discharges.  And  Ewald^  has  imitated  Messemers 
method  with  results  which  are  surprisingly  good.  He  injected  200  and 
300  oc.  of  cold  water,  which  was  expelled  by  pressure  on  the  abdomen ; 
60  cc  were  then  thrown  in  and  allowed  to  remain.  He  has  used  the 
treatment  in  a  large  number  of  cases  in  children.  The  Question  as  to  the 
ability  to  force  water  thrown  into  the  rectum  through  the  sigmoid  flex- 
ure and  distend  the  colon  has  been  settled  by  the  experiment  of  Mosler 
in  a  case  where  there  was  a  caxsil  fistula.      Water  injected   into  the 

>  Therapeviiesy  New  York,  1882,  p.  99. 

•  Ntvj  Yiew%  of  the  Process  of  Dejecftiion^  Wasliington,  1834,  p.  85. 

•  E.  Hare,  "  On  the  Treatment  of  Tropical  Dysentery  by  means  of  Eneroata  of  Tepid 
Water,"  Edin.  Med.  and  Surg.  Jouifi,,  vol.  Ixxii.,  1849,  p.  40. 

*  Dulles,  "Irrigation  of  the  Colon,"  Philada,  Med.  Neics,  Aug.  19,  1882,  p.  199.  The 
patient  is  placed  on  the  side,  back,  or  on  belly,  with  the  hips  elevated.  A  large  flexible 
catheter  if  a  child,  a  stoniacli-tube  if  an  adult,  is  inserted  into  the  rectum.  The  tube  is 
connected  with  a  reservoir  of  water  elevated  above  the  patient.  The  rectum  is  first  dis- 
tended with  water,  and  the  tube  is  gradually  made  to  follow  the  course  of  the  bowel  until 
it  finds  its  way  into  the  descending  colon.  Thus  the  wnter  may  be  made  to  distend  the 
whole  of  the  colon  to  the  ctccum.     The  fluid  remains  from  a  few  minutes  to  half  an  hour. 

*  Henoch,  Diseases  of  Children,  Am.  ed..  New  York,  1882,  p.  206. 

•  J.  B.  >ies8emer,  "  Cold-Water  Enemata  as  a  Therapeutic  Agent  in  Chronic  Diar- 
rhoea," American  Journal  of  the  Med,  Sci,,  vol.  Ixxvi.,  1878,  p.  133. 

*  Lectures  on  Digeaiionj  ^ew  York,  1881,  p.  149. 
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lithio-acld  diathesis,  pyaemia,  septicsBmia,  scurvy,*  diabetes,  leucocythaemia, 
Addison's  disease,  and  sypiiilis'  have  diarriioea  daring  some  part  of  their 
progress.  The  malarial  cachexia  is  oflea  attended  with  a  diarrhoea 
which  quinia  alone  will  relieve;  this  symptom  may  occur  periodically 
or  be  constant. 

Disease  of  the  liver,  heart,  or  lungs,  by  retarding  the  circulation  in  the 
portal  system,  causes  venous  stasis  and  catarrh  in  the  gastro-iutestinal 
mucous  membrane.  The  chief  conditions  which  bring  this  about  are 
tumors  compressing  the  mesenteric  veins,  cirrhosis  of  the  liver,  tumors 

1)ressing  on  the  ascending  vena  cava,  valvular  disease  of  the  right  and 
eft  heart,  fatty  degeneration  or  dilatation  of  the  heart,  cardiac  debility 
from  chronic  exhausting  diseases,  fibroid  phthisis,  chronic  pneumonic 
phthisis,  chronic  pleurisy,  and  pulmonary  emphysema. 

An  unsuitable  diet  may  not  set  up  an  acute  catarrh,  but  may  slowly 
induce  changes  of  a  chronic  nature  in  the  mucous  membrane.  This  is 
the  case  in  infants  fed  ujwn  artificial  focxl  instead  of  breast-milk,  or  when 
the  digestion  is  overtaxed  after  wcixning.  In  adults  food  difficult  of 
digastion  and  over-eating  bring  about  the  same  result.  Alcohol,  spices, 
and  condiments,  if  taken  in  excess,  and  the  habitual  use  of  purgatives, 
lead  to  chronic  inflammation  of   the  intestine. 

Foreign  bodies,  such  as  fecal  concretions,  gall-stones,  stones  of  fruit, 
bones,  coins,  and  pins,  by  remaining  in  contact  with  the  raucous  mem- 
brane for  a  length  of  time,  determine  inflammation  and  ulceration.* 

Neglect  in  the  treatment  of  acute  catarrh,  the  prolongation  of  an 
acute  attack,  from  its  intensity  and  the  incurability  of  the  lesions,  estab- 
lish chronic  disease. 

All  chronic  lesions  of  the  bowel  are  complicated  with  chronic  catarrh,  as 
chronic  tubercular  ulcer,  neoplasms  in  the  wall,  pressure  of  a  tumor  from 
without,  etc. 

Pathological  Anatomy. — The  alterations  in  the  intestines  in 
chronic  catarrh  involve  the  walls  to  a  much  greater  extent  than  in  the 
acute  form. 

The  intestinal  tube  is  dilated,  contracted,  or  irregularly  dilated  and 
contracted.  When  the  calibre  is  increased  the  walls  are  thinned.  Hyper- 
trophy and  hardening  of  the  tunics,  chiefly  of  the  muscular  and  submu- 
cous tissue,  are  accompanied  by  a  narrowing  of  the  canal,  and  this  change, 
most  common  in  the  rectum  and  sigmoid  flexure,  sometimes  involves  a 
very  considerable  extent  of  the  colon.  Lebert  rcconis  the  case  of  a 
woman  who  had  diarrhoea  for  six  weeks;  constipation  and  vomiting  with 
abdominal  tenderness  ensued.  There  was  hypertrophy  of  all  the  coats 
of  the  stomach  and  of  the  ascending  colon  and  rectum.  The  rectum  was 
so  narrowed  by  the  thickening  of  its  wall  that  a  female  catheter  could 
not  be  passed  through  it.*    In  chronic  catarrh  the  mucous  membrane 

*  See  testimony  as  to  the  influence  of  scurvy  in  promoting  diarrhoea  (Woodward,  Med, 
and  Surfj.  HiMory  of  the  War^  Part  2,  Medical*  V^ohime.  p.  688). 

*  A.  Trousseau,  "Comments  on  a  Case  of  Syphilitic  Diarrhcea  cured  by  Mercury/* 
CUniqiie  mid.f  Paris,  1868,  t.  iii.  p.  123. 

'  Lothrop,  "Case  of  a  Child  in  wliom  seventeen  plum-stones,  three  cherry-stones,  and 
seven  small  bones  were  im piloted  in  the  cfecum  and  ileum  for  a  year.  Inflamnintion, 
ulceration,  and  perforation  of  the  bowel  resulted  "  ( Buffalo  Med.  and  Surg.  Joan ».,  March, 
1882,  p.  346). 

*  Lebert,  Path.  Anat.,  t.  ii.  pp.  247,  248 :  another  case,  Laboalb^ne,  Anat.  path,^  Pari% 
1879,  p.  194. 
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of  the  colon  and  of  the  lower  part  of  the  ileum  is  the  seat  of  the  most 
characteristic  lesions.  The  colon  was  alone  the  seat  of  disease  in  9  out 
of  99  cases  analyzed  by  Woodward ;  in  the  remaining  90  the  two  were 
involved  together.  In  these  the  lesions  in  the  colon  (especially  in  the 
rectum  and  sigmoid  flexure)  were  always  more  advanced  and  more 
serious  than  in  the  small  intestine. 

Gastric  catarrh  may  by  extension  become  duodenal  catarrh,  and  from 
the  duodenum  the  disease  may  extend  into  the  common  bile-duct  and  its 
branches.  The  duodenitis  and  catarrh  of  the  ducts  may  persist,  and  become 
chronic  after  the  stomach  lesion  is  gone. 

The  mucous  lining  of  the  intestine  is  changed  in  color,  form,  thickness, 
consistence,  and  in  the  appearance  of  its  glandular  stnictures.  The  shades 
of  color  in  chronic  inflammation  are  dark  red,  livid,  brown,  drab,  or  slate- 
oolor,  light  blue,  and  greenish.  Thecoloration  is  not  uniform.  Dark-red  and 
gray  spots  are  seen  on  a  pale  and  uniform  red  ground ;  grayish  streaks  and 
patches  are  mingled  with  red  or  whitish  areas,  giving  rise  to  a  mottled  or 
marbled  appearance.*  In  some  cases  red  predominates,  in  others  the  slate- 
color.^  Dark-brown,  almost  black,  patches  are  also  seen.  These  difier- 
ent  tints  depend  upon  the  intensity  and  character  of  the  inflammation  and 
the  stage  which  it  has  reached.  Diffused  bright-red  discolorations  belong 
to  acute  inflammation,  and  are  rarely  seen  in  the  chronic  form.  Acute 
hypersemic  patches  appearing  in*  the  midst  of  a  slate-colored  membrane 
inclicate  intercurrent  acute  attacks.  Dark-red  streaks  or  spots  are  caused 
by  extravasations.  Brown  and  slate-colored  areas  represent  the  changes 
in  old  extravasations  or  pigment-deposits  where  inflammation  or  ulceration 
has  existed.  Where  the  inflammation  is  progressing  toward  the  destruction 
of  tissue  the  membrane  is  dark-purplish  or  black  in  color,  mottled  with 
patches  of  dull  reddish  hue  and  minute  spots  of  bright  red.  Black  dots 
are  seen  in  the  small  and  large  intestine  isolated  or  in  close  proximity. 
They  are  due  to  minute  specks  of  black  pigment  deposited  in  the  apices 
of  the  villi,  in  the  centres  of  solitary  glands,  in  rings  around  them,  or  in 
the  glands  of  a  Peyer's  patch.  The  juxtaposition  of  pinliead  black  points 
gives  rise  to  the  shaven-beard  appearance  *  of  the  mucous  membrane.  Dark 
streaks  or  wavy  lines  of  pigment  are  also  seen.* 

In  the  ileum  the  mucous  folds  are  obliterated  or  swollen  and  thickened. 
Obliteration  of  the  folds  occurs  in  connection  with  a  dilated  intestine ; 
when  the  intestine  is  contracted  they  are  elevated,  tortuous,  and  close 
together.  The  villi  are  hypertrophied,  looking  often  like  minute  polypi. 
The  mucous  coat  is  usually  thickened,  measuring  from  one-fifth  to  one- 
fourth  of  an  inch.     It  is  softened,  and  more  easily  scraped  off,*  but  quite 

'  For  illustration  of  color  of  mucous  membrane  in  chronic  inflammation  see  the  fol- 
lowing illustrations  in  color:  Med,  and  Surg,  Hist,  of  the  War,  Part  2,  Medical  Volume — 
plates  facing  pp.  308,  518,  and  520 ;  also,  lUuairalions  of  Morbid  Anatomy ^  J.  Hope,  Lon- 
don, 1834,  figs.  128,  129. 

^  For  an  excellent  illustration  of  slate-color  of  chronic  inflammation,  with  supervening 
acnte  inflammation  and  hemorrhagic  patches,  see  Carswell,  PaJth,  AncU.,  Plate  ii.  fig.  4; 
also,  Lebert.  Path,  Anat,,  t.  ii.  PI.  cxiv.  tig.  7. 

*  For  an  excellent  illustration  of  this  change  see  Med,  and  Surg,  Hist,  of  the  TTar,  vol- 
ume cited,  plates  facing  pp.  298,  304;  also.  Atlas  dPAnalomie  path.,  Lancereauz,  Paris, 
1871,  PI.  iii.  figs.  3  and  4. 

*  See  colored  plates  Med,  and  Surg.  History  of  the  War,  volume  cited,  facing  p.  308. 

*  The  mucous  membrane  is  often  tumefied  and  softened  in  cases  where  there  are  thicken- 
ing and  contraction  of  the  intestine  with  great  reduction  of  its  calibre  (Elliot  Coues,  Med, 
ujid  Surg.  Rep.f  Philada.,  1863,  vol.  x.  p.  207). 
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frequently  there  is  induration  instead  of  softening.  The  solitary  glands 
of  tlie  ileum  are  hypertrophied  and  appear  scatterSi  over  the  mucous  sur- 
face as  small  rounded  elevations.  They  are  quite  numerous  or  a  few  only 
may  be  seen.  A  ring  of  vascular  injection  usually  surrounds  each  enlarged 
follicle.  Peyer's  patches  may  be  unchanged  or  from  swelling  of  the  fol- 
licles .are  more  prominent  than  is  normal,  but  relatively  the  enlargement 
of  the  solitary  glands  is  greater.  In  chronic  catarrh  tne  follicles  acquire 
greater  size  than  in  the  acute  form.  The  apices  of  the  solitary  glands  in 
the  small  intestine  may  be  broken  down,  leaving  small  follicular  ulcers, 
with  swollen  rings  around  them  formed  of  the  undestroyed  and  hyper- 
trophied gland-structure.  Here  and  there  one  or  two  of  the  follicles  in 
the  Peyer's  patch  may  have  its  centre  indented  by  ulceration.  These 
changes  are  usually  in  the  lower  part  of  the  ileum  near  the  caecum. 

In  the  colon  the  enlarged  solitary  glands  are  in  greater  number,  and 
are  dotted  about  more  closely  in  the  descending  colon  and  sigmoid  flex- 
ure.^ When  there  is  ulceration  the  large  intestine  has  many  more  ulcers 
than  the  ileum,  and  they  are  more  numerous  in  the  lower  part  of  the 
colon.  They  appear  as  sharply-punched  openings,  and  give  to  the  mucous 
surface  a  honeycombed  look;  their  diameter  varies  from  one-tenth  to 
one-fourth  of  an  inch.  Large  ulcers  formed  by  the  confluence  of  smaller 
ones  measure  from  one-fourth  to  one  inch  in  diameter ;  they  may  be  so 
deep  as  to  have  the  muscular  tunic  for  their  base,  and  quite  often  the 
bottom  of  the  ulcers  is  black.  A  ragged  or  unev^en  appearance  is  given 
to  the  surface  by  the  ulcers  being  close  toother.  Such  extensive  destruc- 
tion sometimes  takes  place  that  no  normal  mucous  membrane  seems  to  be 
left.  Perforating  ulcers  are  occasionally  seen  in  the  large  intestine  or 
ileum.  Perforation  occurred  in  two  of  Woodward's  ninety-nine  cases. 
Healing  ulcers*  are  found  by  the  side  of  others  which  are  growing. 
Healed  follicular  ulcers  are  known  by  a  puckered,  stellated  appearance'  of 
the  mucous  membrane,  which  is  pigmented  and  of  a  slate-gray  or  marbled- 
brown  color*  if  the  process  has  been  long  completed.  Larger  dense  cica- 
trices, pigmented  also,  mark  the  site  of  more  extensive  ulcerations. 

Besides  follicular  ulcers  the  mucous  membrane  is  disorganized  by  ulcers 
which  have  their  origin  in  a  loss  of  epithelium  and  superficial  erosion. 
These  deepen  and  may  attain  considerable  size. 

In  addition  to  the  lesions  already  described,  the  inflamed  and  ulcerated 
surface  is  sometimes  covered  with  a  pseudo-membranous  layer  of  green- 
ish-yellow color. 

Chronic  catarrh  of  the  duodenum  is  the  cause  of  dilatation  of  the 
vessels  and  thickening  of  the  coats.  A  varicose  condition  of  the  veins 
may  give  rise  to  hemorrhage  without  ulceration.*  The  orifice  of  the 
common  bile-duct  and  the  ducts  for  some  distance  are  narrowed  by  swell- 
ing of  their  lining  membrane.*    Ulcer  of  the  upper  part  of  the  duodenum 

*  Illustration,  Kupferinfdn  su  Dr.  Lesser  uber  die  Entxundung  und  Venehiwanmg  du 
SchUimhaut  des  VerdauungHkanale^f  Berlin,  1830,  Bei  Enslin,  Tab.  ii.  fig.  4. 

'  Illustration,  J.  Hope,  lUustratimis  of  Morbid  Anatomy f  figs.  168,  169. 
'  Illustration,  MeKf.  and  Surg,  Hist,  of  the  FFor,  torn,  eit.,  p.  528. 

^  Illustration,  Cruveilhier,  Anat,  wUh.,  xxx.  livraison,  rl.  iii.;  also,  J.  Hope,  lUtutra- 
Uona  of  Morbid  Anatomy ^  figs.  12S,  129. 

*  G.  Coulon,  BuJL  delaSoc  AnaL  de  Paris,  1879,  p.  690. 

*  Duodenitis  was  made  much  of  by  Broussais  and  his  followers,  and  a  great  deal  has 
been  written  about  it.  (See  Boudin,  Paris^  Thdsis,  1837,  No.  76,  Essai  sur  la  DuodeniU 
ehroniyue,) 
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IS  found  rarely  in  connection  with  external  burns  and  chronic  Bright's 
disease.  It  is  more  common  in  men  between  thirty  and  forty  years  of 
age.  An  embolized  artery  is  the  starting-point  of  the  lesion.  The 
mucous  layer,  deprived  of  its  nutrition  in  a  limited  area,  dies  or  is 
destroyed  by  the  acid  gastric  juice ;  a  round  ulcer  witli  terraced  edges  is 
left,  its  base  being  the  mascular  or  serous  coat.  Adhesions  may  form 
between  the  peritoneum  near  the  ulcer  and  the  liver,  gall-bladder,  or 
pancreas,  or  an  opening  may  take  place  posteriorly  in  the  right  seventh 
intercostal  space  or  into  the  peritoneal  cavity.  Cicatrization  of  the  ulcer 
may  lead  to  narrowing  of  the  canal  of  the  bowel  or  of  the  pancreatic 
and  common  bile-ducts.^ 

Suppuration  in  the  wall  of  the  duodenum  is  still  rarer.  One  case  only 
is  on  record  of  pus  being  found  in  the  intestinal  wall.' 

Chronic  proctitis  or  inflammation  of  the  rectum  may  exist  by  itself. 
The  mucous  membrane  is  swollen,  hyperaemic,  and  the  walls  may  be 
indurated  and  thickened  so  as  to  reduce  the  calibre  of  the  tube.  Super- 
ficial erosions  or  deep  ulcers  and  perforation  are  due  to  the  retention  of 
hard  fecal  matter  in  the  distended  pouches  of  the  rectum.  Inflammation 
in  the  tissue  around  the  rectum  (periproctitis)  is  excited  by  inflammation 
of  the  wall  without  perforation ;  abscesses  form  and  burst  externally  or 
into  the  bowel,  thus  establishing  fistulse. 

Pathological  Histology. — The  essential  primary  feature  of  chronic 
catarrh  is  the  increase  and  persistence  of  cell-accumulation  in  the  reticu- 
lar connective  tissue  of  the  mucous  and  submucous  layer.  After  an  acute 
or  subacute  attack  some  time  elapses  before  the  large  number  of  cell-ele- 
ments are  disintegrated  or  absorbed.  By  remaining  they  offer  a  constant 
invitation  to  causes  of  irritation,  hence  the  necessity  for  prolonged  cai-e 
in  diet  after  acute  attacks.  Fresh  causes — imprudence  in  eating,  etc. — 
induce  additions  to  the  number  of  cells,  and  the  tissue  becomes  over- 
charged with  active  elements  of  groAvth.  Hypertrophy  of  tissues  results, 
tiie  mucous  and  submucous  tissues  thicken,  and  the  glandular  structures 
are  stimulated  to  a  condition  of  morbid  activity.  The  glands  of  Lieber- 
kuhn  elongate,  the  number  of  acini  increases,  and  the  contained  cellb 
multiply.  Accidental  closure  of  the  gland-openings  from  outside  pres- 
sure or  over-accumulation  of  the  contents  leads  to  cyst-formations.  The 
lymph-cells  in  the  reticular  tissue  of  the  closed  follicles  undergo  rapid 
increase ;  the  follicle  is  over-distended,  projects  above  the  surface,  bursts, 
and  a  small  ulcerating  cavity  is  left.  This  is  now  enlarged  by  the  break- 
ing down  of  the  remaining  tissue  of  the  follicle,  then  of  the  submiicosa.  The 
overhanging  roof  of  mucous  membrane,  deprived  of  its  nutrition,  sloughs 
off^  at  the  edges  and  the  exposed  ulcerated  surface  is  increased.  By  the 
confluence  of  two  or  more  burrowing  ulcers  more  extensive  destruction 
of  the  mucous  and  submucous  layers  is  brought  about.  The  large  deep- 
ened ulcers  have  the  mucous  layer  for  their  base.  Cicatrization  of  the 
ulcers  takes  place  by  the  formation  of  cicatricial  tissue  at  their  base ;  the 
excavation  is  filled  up  partially,  by  contraction  the  edges  are  brought 
together,  and  the  tissue  solidifies.  No  villi  or  epithelium  covers  these 
cicatrices. 

^  ZieiMUn'a  OydowBdiOf  Amer.  ed.,  vol.  vii.  p.  404. 

•  Picard,  BiM,  deia  Soe,  Anal.  Paris,  t.  xv.,  1840-41,  p.  393.    See  also  microscopic  view  of 
Bapporation  in  wall  of  duodenum,  Thierfelder,  AUaa  d  path.  Hiak^Uf  2  lief.,  Tab.  x.  fig.  6. 
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There  are  rarer  pathological  changes.  In  catarrh  of  long  duration 
cysts  are  found,  especially  in  the  large  intestine.  They  are  about  the 
size  of  a  small  pea,  projecting  above  the  mucous  surface.  They  have  a 
yellow  or  amber  color,  and  contain  a  jelly-like  yellow  fluid  which  can  be 
pressed  out.  They  originate  in  the  distension  of  the  dilating  glands  of 
Lieberkuhn ;  according  to  AVoodward,  they  find  a  favorable  nidus  for 
their  gro^vth  in  the  softening  tissue  of  the  solitary  glands ;  hence  the 
cystic  forms  are  seen  occupying  the  interior  of  follicles  undergoing  dis- 
integration.^ The  presence  of  the  glands  of  Lieberkuhn  in  the  interior  of 
the  closed  follicles  has  been  observed  by  other  pathologists,  some  of  whom 
are  unable  to  explain  so  remarkable  a  lesion.^  Around  the  edges  or  in  the 
midst  of  healing  ulcers  in  the  intestine  granulation-like  excrescences  or 
polypoid  growths  are  observed  as  a  rare  lesion.  These  seem  to  be  pro- 
jections from  undestroyed  islands  of  mucous  membrane,  being  surrounded 
by  the  ulcerated  surface.  The  minute  polypi  originate  in  a  process  of 
growth  of  the  undestroyed  mucous  tissue.  Cicatricial  contractions  around 
their  bases  give  them  peculiar  forms ;  they  are  club-shaped,  simple,  or 
branched.  This  lesion  has  been  described  by  Johann  Wagner,*  Carl 
Rokitansky,*  and  J.  J.  Woodward  *  from  original  specimens.  According 
to  Woodward,  the  growths  (pseudo-polypi  he  calls  them)  are  composed 
of  a  central  portion  of  connective  tissue  continuous  with  the  submucous 
connective  tissue  of  the  intestine  and  a  jieripheral  portion  of  diseased 
mucous  membrane.  The  central  connective  tissue  was  filled  with  large 
and  numerous  cells,  and  the  glands  of  Lieberkuhn  in  the  mucous  cover- 
ing were  elongated  and  branched  and  shoAVcd  evidences  of  an  active 
hyperplasia. 

Polypi  of  the  colon  have  been  seen  and  figured  by  other  pathologists, 
but  they  were  not  connected  with  ulceration  and  cicatrization  of  ulcers. 
Luschka*  saw  the  mucous  membrane  from  the  ileo-csecal  valve  to  the 
end  of  the  rectum  covered  with  polypi,  club-shaped,  the  size  of  a  hemp- 
seed  or  bean,  and  made  up  of  glandular  tubes  simple  or  branched.  Other 
cases  have  been  described  by  Lebert,  Heuriet,  and  others,'^  in  which  polypi 
were  distributed  in  the  rectum,  colon,  cjBcum,  or  about  the  ileo-csecal  valve. 
This  is  the  condition  described  by  VirchoAv  as  colitis  polyposa. 

Atrophy  of  the  wall  of  the  intestine,  chiefly  of  the  mucous  layer,  super- 
venes upon  catarrh.  It  is  confined  to  certain  areas,  the  rest  being  norma! 
or  in  a  state  of  chronic  catarrh.  It  is  found  in  80  per  cent  of  the  ca«s 
examined  either  in  the  large  or  small  intestine.  The  csecum  is  the  m'>st 
frequent  seat ;  next  in  the  order  of  frequency  it  is  seen  in  the  ascending 

^  J.  J.  Woodward,  ofp,  cU.,  pp.  570,  571. 

•  A.  Laboulbene,  Anat.  pa/i.,  Paris,  1879,  p.  186. 

•  "  Einige  Formen  von  Darrageschwuren ;  iii.,  die  Dysenteriflche  Darmverachwanmg," 
Med.  Jahrb.  des  k.  k,  out.  Stantes,  Bd.  xi.,  1832,  S.  274. 

•  **  Der  djrsenterische  Prozess  aiif  dem  Dickdarme  und  der  ihra  gleiche  am  Uterus^  yom 
anatominchen  Gesichtspuncte,  beleuchtet,"  i6i(f.,  Bd.  xziz.,  1839,  8.  88. 

•  "  Paeudo-polypi  of  the  Colon,"  Am.  Journ,  Med.  Seu,  Jan.,  1881,  p.  142. 

•  Virekovfa  Archiv,  vol.  xx.  p.  133. 

»  Heuriet,  BulL  de  la  Soc.  Anat.  Paris,  t.  xlviii.,  1873,  p.  250;  TV.  N.  Y.  Path.  Snc,  vol. 
ii.,  1877,  p.  172.  For  illustration  of  multiple  polypi  of  colon  and  rectum,  Lebert,  Path, 
Anat.,  tome  ii.,  PI.  cxxii.  figs.  1  and  2;  granular  elevations  in  ileum,  tcfem,  PI.  cxxi. 
fig.  1.  Also,  mucous  polvpi  of  rectum,  Thicrfelder,  Tab.  xiii.  figs.  3,  3a,  3c ;  also,  intes- 
tinal polypi  of  rectum,  lancereaux.  Atlas  Path,  anat.,  1871,  Paris,  PI.  iv.  fig.  4.  Polypi 
are  rarely  seen  in  the  small  intestine;  see  Bottcher,  '^Polyposes  Myom  des  Ileoms^" 
Archiv  der  Heiikunde,  xi.  Jahrgang,  1S70,  p.  125. 
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colon,  the  lower  part  of  the  ileum,  the  other  parts  of  the  colon,  and  is 
least  common  in  the  upper  part  of  the  ileum.  In  children  the  lesion  is 
more  common  in  the  small  mtcstine  than  in  adults.  The  changes  in  the 
mucous  membrane  of  the  colon  are  a  diminution  in  its  thickness  and  dis- 
appearance of  the  glands  of  Lieberkiihn.  The  mucous  layer  is  reduced 
to  one-fifth  of  its  normal  size,  and  no  trace  of  the  glands  may  be  left ;  a 
layer  of  connective  tissue  with  imbedded  round  cells  is  all  that  remains. 
The  surface  of  the  membrane  is  irregular  and  colored  with  yellowish  pig- 
ment. In  the  ileum  the  villi  are  shrunken,  with  few  cells;  in  some  cases 
i  he>'  disappear  altogether.    The  muscular  tunic  may  share  in  the  atrophy.* 

liardaceous  (amyloid  or  waxy)  degeneration  of  the  intestinal  mucous 
membrane  is  met  with  in  chronic  catarrh.  The  small  arteries  of  the  villi 
and  submucous  layer,  the  muscular,  and  other  tissues,  are  infiltrated  with 
a  new  material  allied  to  fibrin.  The  membrane  to  the  eye  is  paler  than 
normal.  When  iodine  is  applied,  a  characteristic  red  staining  of  the  infil- 
trated parts  is  noticed.  This  lesion  is  a  cause  of  diarrhoea  and  of  hem- 
orrhage,^ from  the  greater  permeability  and  greater  fragility  of  the  arteries. 
It  is  also  associated  with  follicular  ulceration,  and  is  probably  a  cause  of 
disint^ration  of  the  mucous  membrane.' 

The  abdominal  organs  present  other  lesions  in  chronic  intestinal  catarrh, 
few  of  which  have  any  distinctive  character.  The  peritoneum  shows  signs 
of  old  or  recent  inflammation.  The  former  is  subacute  or  chronic,  and 
is  recognized  by  the  adhesions  of  opposed  surfaces  in  a  limited  area, 
frequently  corresponding  to  the  seat  of  intense  intestinal  inflammation. 
Fatal  perforations  are  delayed  or  prevented  by  these  adhesions.  General 
peritonitis  with  soft  lymph  or  sero-purulent  effusion  is  found  with  per- 
foration. The  mesenteric  glands  may  be  enlarged.  The  liver  is  larger 
or  sometimes  smaller  than  normal,  and  its  tissue  is  softened  and  may  be 
fatty.  Abscess  of  the  liver*  is  a  very  rare  result  of  chronic  intestinal 
catarrh,  with  ulceration.  The  gall-bladder  is  usually  filled  with  bile. 
The  spleen  is  small  and  firm  in  texture ;  less  commonly  it  is  soft  and 
friable.  The  pancreas  is  healthy.  The  kidneys  arc  large  and  pale ;  the 
cortical  substance  is  relatively  increased  and  the  tubules  contain  granular 
epithelium. 

In  the  thorax  the  heart  is  flabby,  pale,  and  small ;  clots  are  found  in 
the  right  and  left  side  extending  into  the  pulmonary  artery  and  aorta. 
Sudden  death  has  been  attributed  to  cardiac  thrombosis.     That  coagula 

*  Nothnagel,  "  Znr  Klinik  der  Darmkrankheiten,"  iii.  Abtheilung,  Darmatrophie, 
Zntschr.  f.  k/in.  Med.,  Berlin,  1882,  iv.  p.  422 ;  Virehow, "  Ueber  den  Gang  der  amvloiden 
Degenerationen,"  Virchov/s  ArehiVf  Bd.  viii.  S,  364;  E.  Neumann,  '^  Neue  Beobachtungen 
fiber  amyloide  Degeneration,"  Devtsclie  Klinik^  Bd.  xii.,  1860,  S.  337,  353,  and  373 ;  Lambl, 
"Ueber  amyloide  und  colloide  Degeneration  im  Allgeraeinen  und  die  des  Darmsins- 
besondere,'*  Beob.  und  Studien  {aua  dem  Pi-ager  Kwder-Spitnle),  Prag,  I860,  S.  319;  Fre- 
richs,  "  Diseases  of  the  Liver,"  New  York,  1879  (  Wood^a  Library),  vol.  ii.  p.  180 ;  M.  G. 
Hayem,  "  Note  sur  la  D^g^n^rescence  amyloide  du  Tube  digestif,"  Compte  ReruL  de» 
SSancea  de  Ui  Soe.  de  BioU^gie^  Nov.,  1865,  4me  S^rie,  t  ii.  p.  191 ;  also,  Gaz.  m6d  de  ParU, 
t.  xxi.  p.  99. 

*  T.  Grainger  Stewart,  **  On  Ilemorrhage  from  Waxy  or  Amyloid  Degeneration,"  Br. 
and  Foreign  Med.-Chir.  Rev.,  vol.  xli.  p.  201. 

*  Frerichs,  "  Diseases  of  the  Liver,"  New  York,  1869  ( Wood!^  Library),  vol.  ii.  p.  180 ; 
also,  E.  Aufrecht,  Berl,  Idin.  Woch.,  1869,  p.  315. 

*  It  occurred  in  4  per  cent,  of  Woodward's  cases  of  chronic  follicular  ulceration.  See 
case  reported  by  the  writer  in  which  the  ulcers  healed  before  the  death  of  the  patient 
firom  hepatic  ahscess  {Maryland  Med,  Jovrn.,  March  15,  1883,  p.  562). 

Vol.  IL— 46 
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do  form  in  the  heart  during  life  is  shoAvn  by  the  sudden  occurrence  of 
cerebral  embolism  with  aphasia.^ 

Pneumonia  is  the  most  frequent  pulmonary  lesion ;  it  may  be  single 
or  double.  It  was  found  in  18  of  the  99  cases  of  WoodAvard,  and  in  21 
out  of  H.  A.  Allen's  41  cases.     Inflammation  of  the  pleura  is  not  infrc- 

Siueut.  The  brain  and  its  membranes  may  be  congested,  and  fluid  is 
ound  in  the  subarachnoid  space^  in  some  instances  in  cases  which  have 
had  a  sudden  termination.  The  cornea  is  ulcerated,  and  the  eye  destroyed 
by  opening  of  the  anterior  chamber  in  a  small  projx>rtion  of  cases.  The 
sloughing  process  b^ins  in  the  lower  part  of  the  cornea  and  in  the 
sclerotic. 

Symptoms. — ^When  chronic  intestinal  catarrh  succeeds  the  acute  form, 
the  transition  is  marked  by  the  disappearance  of  fever  and  an  amelior- 
ation of  all  the  symptoms,  with  api>arent  recovery.  The  patient  begins 
to  go  about,  but  diarrhcea  returns  wlienever  there  is  any  unusual  fatigue 
or  excess  in  eating.  *  In  some  cases  there  is  no  improvement  in  the  diar- 
rhoea, but  in  the  general  symptoms  only.  When  the  malady  is  chronic 
from  the  beginning,  the  onset  is  characterized  by  symptoms  of  indiges- 
tion and  occasional  diarrhoea,  which  become  more  and  more  pronounced 
according  to  the  severity  of  the  illness. 

Mild  forms  of  catarrh  have  constipation,  or  diarrhoea  alternates  with 
a  normal  or  constipated  state  of  the  bowels.  The  form  in  which  consti- 
pation is  continuous  is  associated  with  mechanical  stasis  from  liver  and 
Iieart  lesions  and  with  the  gouty  and  uric-acid  diathesis.  The  mucous 
membrane  is  in  a  state  of  passive  hyper»mia,  an  excess  of  mucus  being 
the  product  of  the  inflammatory  process.  Mucus  coats  the  lining  tunic, 
lessens  its  irritability,  interferes  with  digestion  and  absorption,  and  acts 
as  a  ferment,  exciting  decomposition  in  the  food.  The  bowel  is  atonic 
and  is  distended  with  contained  gas ;  there  is  great  feebleness  of  peri- 
staltic contractions. 

Intestinal  indigestion  and  constipation  are  therefore  the  symptoms  of 
this  form.  The  signs  of  indigestion  occur  one  to  three  houre  after  eating, 
acxjording  to  the  location  of  the  maximum  of  catarrh  and  the  time  taken 
l)y  the  food  to  reach  this  point.  They  are  a  sense  of  fulness  or  distress 
iu  the  abdomen  from  gaseous  distension,  slight  colicky  pains,  and  a 
rumbling  of  gas,  which  may  be  prolonged  during  several  hours  after  a 
meal.  The  constipation  is  indicated  by  the  spontaneous  passage  of  dry 
masses  or  scybalae  coated  with  layers  of  mucus  Avhich  arc  clear  or  cloudy, 
or  the  mucus  may  be  intimately  mixed  with  solid  matter.  Pure  mucus 
is  also  expelled  without  fecal  matter.  There  may  be  no  stool  without  a 
purgative,  and  then  softened  matter  with  scybalie  and  mucus  is  passed. 
Altered  mucus  in  the  form  of  membraniform  shreds  or  cylinders  occasion- 
ally pass  in  the  so-called  membranous  enteritis. 

The  abdomen  is  full  and  not  sensitive  to  pressure.  The  tongue  is 
coated  and  usually  pale  and  flabby.  In  apixxirance  the  patient  exliibits 
a  general  want  of  tone;  the  skin  is  white  or  muddy,  the  muscles  are 
soft,  and  the  expression  indicates  the  depression  of  spirits,  the  lassi- 
tude, and  the  inertia  which  he  feels.     Hemorrhoids  arc  very  likely  to 

'  The  writer  has  seen  one  case  of  this  kin«l  occurring  during  the  effort  at  stool  in  a 
patient  who  was  very  feeble  and  ver/  anspmic  from  chronic  intestinal  inflammation  with 
ulceration. 
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exist.  Such  a  condition  may  last  for  months  or  years  without  much 
change.  Under  proi)er  treatment  recovery  may  take  place,  but  if 
entirely  neglected  or  improperly  treated  the  disease  inevitably  becomes 
worse. 

In  a  second  mild  form  there  is  no  permanent  disease,  only  an  impres- 
sionability of  the  mucous  membrane  of  the  bowel  to  causes  which  induce 
hyi)enemia  and  excessive  secretion  ending  in  diarrhoea.  Exposure  to 
cold,  fatigue,  or  slight  indiscretions  in  diet  may  bring  it  on ;  even  an 
emotional  cause  may  do  it.  The  attacks  last  one  or  several  days,  and 
may  at  times  assume  some  gravity.  This  predisi)osition  to  diarrhoea 
lasting  through  a  lifetime  is  analogous  to  the  tendency  to  inflammation 
of  the  nasal  and  other  mucous  membranes. 

In  severer  and  typical  forms  the  symptoms  point  to  permanent  lesions. 
The  tongue  is  smooth,  shining,  or  glazed,  sometimes  witli  a  central  brown 
streak,  but  it  may  be  also  pale  and  covered  with  a  white  coat.  The  appe- 
tite is  diminished  or  lost,  or  it  is  capricious,  craving  unsuitable  food.  If 
there  is  no  gastric  catarrh,  the  chief  distress  does  not  come  until  some 
hours  after  eating,  but  the  taking  of  food  sometimes  excites  pain  and 
brings  on  an  evacuation  of  the  bowels  through  reflex  influence. 

There  may  be  slight  tympanites  or  a  retracted  abdomen.  The  imper- 
fect digestion  of  food  and  the  fermentation  of  the  intestinal  contents 
develop  gas  which  keeps  the  abdomen  distended  and  causes  slight  pains 
and  borborygmi.  Pain  may,  however,  be  entirely  absent.  A  feeling  of 
abdominal  soreness  is  not  unusual ;  it  is  increased  by  coughing,  sneezing, 
or  any  sudden  movement.  Sensibility  to  pressure  is  usually  wanting ; 
when  it  exists  it  is  found  along  the  line  of  the  colon  in  most  cases. 

The  diarrhoea  is  the  characteristic  symptom.  The  number  of  the 
stools  varies  from  one  to  eight  in  twenty-four  hours ;  four  is  about  the 
average  number.  They  occur  usually  in  the  early  morning  hours,  from 
two  to  six  o'clock,  but  food  may  at  any  time  bring  on  peristaltic  con- 
traction, so  that  a  motion  after  every  meal  is  not  unaimmon.  In  quantity 
there  is  much  variability ;  two  to  four  ounces  of  fluid  matter  is  the  rule 
perhaps,  but  a  very  much  larger  amount  than  this  is  often  passed  with 
each  evacuation.  As  a  rule,  the  larger  the  quantity  of  fluid  the  more 
extensive  is  the  catarrh  and  the  more  advanced  are  the  lesions.  The 
matters  passed  are  composed  chiefly  of  fecal  matter  varying  in  consist- 
ence from  a  solid  or  semi-solid  mass  to  a  waterv  fluid.  In  the  soft 
stool,  like  thickened  gruel,  the  consistence  is  due  to  the  presence  of 
mucus;  in  the  thinner  evacuation  water  is  the  chief  element.  Liquid 
stools  are  sometimes  frothy.  In  color  the  dejecta  are  brown,  yellow,  red, 
green,  slate-color,  or  white.  They  may  be  colored  dark  by  medicines,  as 
iron  or  bismuth,  or  by  blood.  The  presence  of  blood  gives  a  pinkish, 
bright-red,  dark-brown,  or  black  color,  depending  upon  the  amount  of 
blood  and  the  changes  it  has  undergone  in  the  bowel  from  a  longer  or 
shorter  retention.  Blood,  when  it  comes  from  the  rectum,  is  in  bright- 
red  streaks  or  small  coagula.  When  its  source  is  higher  up,  it  is  much 
altered,  being  dark  and  granular.  Coffee-ground  sediment  in  a  fluid  stool 
is  blood  from  the  upper  part  of  the  intestine  or  stomach.  The  spreading 
of  an  ulcer  may  open  a  vessel  of  some  size,  and  a  fatal  hemorrhage  follow. 
A  yellow  tint  like  that  of  a  child's  movement  may  arise  from  a  mixture 
of  pus  and  fecal  matter.     Pus,  as  a  milky  or  creamy  fluid  which  may  be 
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streaked  with  blooci,  is  a  frequent  appearance  in  disease  of  the  rectum  and 
sigmoid  flexure.  The  odor  of  the  stools  is  fecal,  sour,  or  sickening  from 
fermentation  or  offensive  from  decomposition.  In  bad  forms  of  chronic 
diarrhoea  in  children  the  black  watery  stools  have  a  most  offensive  odor. 

Mucus  is  the  most  constant  ingredient  of  the  diarrhoeal  stool,  and  is 
in  itself  a  sufficient  evidence  of  catarrh,  &s  it  is  not  seen  in  normal  stools 
except  as  a  temporary  phenomenon.  It  is  present  in  flakes  in  watery 
evacuations,  giving  a  jelly-like  character  to  the  fluid  if  it  is  in  excess,  or 
it  is  mixed  with  semi-solid  feces.  Pure  mucus  may  be  passed,  if  the 
catarrh  is  low  down,  in  clear,  glairy,  or  opaque  masses.  The  fr^s-egg 
or  boiled-sago  particles  supposed  by  Niemeyer  and  others  to  point  to 
follicular  ulceration,  and  by  Traube  to  be  the  swallowed  bronchial  secre- 
tion, are  said  by  Virchow  to  be  partly-digested  starch,  and  also  by  Noth- 
nagel  to  be  of  vegetable  nature.^  The  stools  may  contain  small  yellow  or 
brownish  masses  which  are  mucoid  in  nature,  being  yellow  from  bile- 
staining.  Pavement  epithelial  cells  are  found  in  the  coatine  of  mucus 
around  a  hard  fecal  lump.  Cylindrical  epithelium  is  passed  uncolored 
or  stained  with  bile.  These  cells  are  separated,  and  are  deformed  and 
shrunken,  with  a  granular  protoplasm  and  indistinct  nucleus.  Goblet- 
cells  are  also  seen.  Roimd  cells  in  the  form  of  mucus-corpuscles  or 
giantKsells  arc  mixed  with  shreds  of  mucus  or  float  in  the  thin  stools. 
Crystals  of  triple  phosphate,  of  neutral  phosphate,  oxalate  of  lime,  and 
other  lime  salts,  and  of  cholesterin,  are  also  seen. 

Micrococci  and  bacteria  have  no  pathological  importance;  they  are  seen 
in  different  diseases  and  in  health. 

Unaltered  food  may  be  expelled  (lientery)  by  rapid  peristaltic  move- 
ments. But  the  microscope  will  detect  what  cannot  be  seen  by  the  eye 
— unaltered  starch-granules,  filaments  of  meat-fibre,  or  fat  in  dmps  or  in 
needle-shaped  or  feathery  crystals. 

The  nervous  system  is  disturbed  after  a  certain  time.  There  is  lan- 
guor, ^vith  depression  of  spirits,  mental  weariness,  and  inaptitude  for  work 
of  any  kind.  The  patient  is  quenilous,  morose ;  his  sleep  is  restless,  but 
sometimes  profound  until  disturbed  by  the  demand  to  empty  the  bowel. 
Melancholia  is  attributed  to  this  as  to  other  diseases  of  the  abdomen,  but 
their  influence  in  producing  insanity  is  doubtful.* 

No  decided  symptoms  are  exhibited  in  the  respiratory  and  circulatory 
systems.  Even  slight  exertion  will  cause  shortness  of  breath  and 
increased  fi-equency  or  palpitation  of  the  heart.  This  irritability  of  the 
heart  is  a  marked  feature  of  the  disease.* 

The  appearance  of  the  urine  is  normal ;  it  may  be  abundant,  with  phos- 
phatic  deposit,  or  it  is  scanty  and  high-colored.  In  bad  cases  albumen 
and  casts  have  been  found.* 

The  symptom  indicative  of  atrophy  of  the  mucous  membrane  is  believed 
by  Nothuagel  to  l^e  the  persistent  passage  of  one  sofl,  unformed  stool 
daily.     Mucus  and  fat,  which  diminish  the  consistence  of  the  stool,  are 

>  FircAWi  Archiv,  v.  S.  329;  Nothnligel,  "Zur  Klinik  der  Dannkrankheiten,"  Zeit- 
ichrifi  far  kfin,  Med,,  iii.,  1881,  p.  241. 

»  Griesinger,  Mental  Path,  and  Thrrap.,  Am.  ed.,  New  York,  1882,  pp.  137,  138. 

'  DaCoBta  found  that  of  200  cases  of  irritable  heart,  61  were  in  patients  who  had  suffered 
from  or  still  had  diarrhoea  {Am,  Joum.  Med,  Sei,  vol.  Ixi.,  1871,  p.  37). 

*  Alonzo  Clark,  "  Proc.  of  New  York  Path.  Soc.,"  Med.  and  Sara,  Reports,  vol.  ix., 
1862-63,  p.  312. 
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excluded  by  microscopical  cxamiuation.  One  stool  daily  shows  that  there 
is  no  exaggerated  peristalsis  which  hurries  the  food  along  so  rapidly  that 
water  cannot  be  absorbed.* 

Pbogress  and  Termination. — As  the  disease  advances  it  is  marked 
by  progressive  emaciation  and  debility.  The  skin  gradually  acquires 
great  pallor,  indicating  profound  ansemia.  The  loss  of  flesh  is  very 
rapid.  An  exacerbation  of  the  disease  will  in  a  few  days  cause  the 
cheeks  to  groAV  hollow,  the  eyes  to  a])pear  sunken  with  dark  rings  around 
them.  In  all  cases  of  long  duration  the  progress  is  intermittent ;  fre- 
quent relapses  occur  from  wliich  the  patient  may  rally  and  regain  a 
moderate  degree  of  flesh.  Recovery  may  take  place  in  weeks  or  months 
—eighteen  months  is  the  avera«je  duration* — but  in  most  instances  a 
tendency  to  a  recurrence  of  the  (liarrhoea  from  cold,  fatigue,  or  indiscre- 
tions in  diet  will  continue  throughout  life.  An  incomplete  recovery  may 
lake  place  by  the  cessation  of  the  diarrhcea  and  formation  of  a  stricture 
4*om  the  healing  of  an  intestinal  ulcer.  In  the  worst  cases  there  is  no 
rule  as  to  the  rapidity  or  regularity  of  the  march  of  the  disease. 

When  the  advance  is  toward  a  fatal  issue  the  emaciation  progresses 
until  it  l)ecomes  extreme;  nothing  but  skin  and  bone  are  lefl.  The 
cuticle  is  hard  and  dry,  pale  or  brownish  in  color.  The  muscular 
strength  is  so  reduced  that  the  patient  is  unable  to  move  from  bed.  The 
voice  may  sink  to  a  whisper.  The  nervous  depression  and  moroseness 
assumes  a  more  marked  character.  Among  the  soldiers  during  the  Civil 
War  who  had  undergone  great  privations  with  insufficient  or  improper 
diet  the  mental  phenomena  were  those  of  dementia.'  In  them  the  dis- 
ease was  modified  also  by  the  symptoms  of  scurvy  and  malarial  poisoning. 

Fever  is  seen  in  the  late  stages;  it  is  nocturnal  at  first,  and  later 
assumes  the  features  of  hectic.  The  j)ulse  groAVS  more  frequent  and 
thready ;  aphthous  deposits  aj^jiear  on  the  inside  of  the  mouth  and  pharynx. 
Toward  the  end  the  discharges  may  become  more  frequent  and  very 
abundant;  they  are  more  fluid,  lighter  colored  or  black,  with  floating 

1)articles  of  blood  and  mucus.     There  may  be  a  loss  of  odor  or  they  may 
lave  a  cadaveric  smell. 

Death  takes  place  in  a  few  weeks  or  after  years  of  alternate  suffering 
and  relief.  The  immediate  causes  of  death  are  exhaustion,  marasmus 
from  starvation,  collapse  from  perforation  of  an  intestinal  ulcer  and  con- 
secutive peritonitis,  syncope  from  sudden  exertion,  pneumonia,  or  acute 
pulmonary  congestion,  jJeurisy,  or  subarachnoid  effusion  in  the  bmin, 
with  coma  and  convulsions. 

Complications. — General  dropsy  results  from  the  hydrsemia  and  lan- 
guid circulation  of  the  late  period  of  the  disease.  Other  causes  of  this 
symptom  are  coincident  diseases  of  the  liver,  kidney,  or  the  malarial 
cachexia,  (Edema  of  one  extremity  follows  a  thrombus  in  the  crural 
vein.  Chronic  bronchitis  and  pulmonary  phthisis  are  sometimes  met 
with.     Acute  pneumonia*  and  acute  pulmonary  congestion  are  occasional 

»  Notliniigel,  "  Zur  Klinik  der  Dannkrankheiten,"  ZeiUchrift  fur  klin.  Med.,  iv.,  1882, 
p.  422. 

'  C.  H.  Ralfe,  Seamen's  Hospital,  London :  see  Aitken's  Handbook  of  IVeatmentf  New 
York,  1882,  p.  116. 

»  W.  Kemt)!er,  "  Entero-Colitis,"  Am.  Jonm.  of  Med.  Sci..  vol.  Hi.,  1866,  p.  337. 

*  Pneumonia  (S  double  and  12  single)  occurred  in  20  out  of  41  fatal  cases  reported  by 
Harriiiun  Allen,  Tr.  Aih.  Soc  PhUada.,  1867,  vol.  ii.  p.  161. 
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causes  of  death.  Peritonitis  may  occur  witli  and  without  perforation. 
The  latter  variety  begins  as  a  local  inflammation  of  subacute  or  chronic 
nature,  and  spreads  slowly  until  it  becomes  general.  Extensive  adhesions 
and  abundant  accumulations  of  serous,  sero-purulent,  or  purulent  fluid  in 
the  abdominal  cavity  result. 

The  causal  conditions  which  have  been  enumerated  may  be  considered 
as  complications.  They  are  tuberculosis,  Bright's  disease,  cirrhosis  of  the 
liver,  abdominal  tumors,  scurvy,  tubercular  and  other  neoplasms  in  the 
wall  of  the  intestine;  attacks  of  intercurrent,  intermittent,  or  remittent 
fever  arise  from  the  malarial  influence  to  which  the  intestinal  catarrh  is 
due.  These  fevers  and  rheumatism  and  pseudo-rheumatism  are  complica- 
tions in  soldiers  from  the  exposure  to  malarial  influences  and  to  cold  and 
dampness.^ 

Ulceration  of  the  cornea,  escape  of  the  aqueous  humor,  and  collapse 
of  the  eye  were  observed  in  quite  a  niunbcr  of  cases  occurring  among 
soldiers.* 

SfiQUELiE. — ^The  alteration  of  structure  from  long-standing  inflamma- 
tion leaves  the  mucous  membrane  prone  to  recurrence  of  inflammation. 
Chronic  intestinal  indigestion  and  permanent  malnutrition  come  from  the 
same  cause.  The  glandular  and  lymphatic  structures  of  the  intestine  and 
the  mesenteric  glands  are  so  changed  by  disease  that  they  iin|)erfectly 
perform  their  function.  Tabes  mesenterica  is  the  ultimate  phase  of  this 
change.  Constipation  succeeds  chronic  diarrhoea,  and  is  due  to  atony  of 
the  muscular  wall  from  long-continued  distension,  and  probably  from 
degeneration  of  the  muscular  structure.  A  more  serious  cause  of  con- 
stipation, and  sometimes  of  intestinal  obstruction,  is  found  in  stenosis 
of  the  bowel  from  the  healing  of  the  ulcers  of  long-standing  chronic 
catarrh.  Stricture  is  more  common  in  the  colon,  sigmoid  flexure,  and 
rectum.  How  frequently  such  a  result  follows  the  cicatrization  of  intes- 
tinal ulcers  is  not  definitely  known.  Woodward  concludes  from  a  careful 
search  of  books  and  ])athoIogical  museums  that  stenosis  from  this  cause  is 
very  rare.^  Syphilis  is  the  most  common  cause  of  ulcer.  Local  or  general 
peritonitis  leads  to  the  formation  of  adhesions  or  fibrous  bands  uniting 
neighboring  links  of  intestine.  By  the  contracting  of  these  narrowing 
of  the  intestinal  canal  may  result.  Paralysis,  hemiplegia,  paraplegia,  etc. 
have  been  found  to  follow  upon  diarrhoea  of  long  standing.^ 

Diagnosis. — The  mild  form  of  clironic  catarrh  of  the  intestines  asso- 
ciated with  constipation  has  been  confounded  with  hejmtic  disorders,  and 
the  obscure  symptoms  attending  it  have  been  attributed  to  excess  or  dimi- 
nution of  bile,  and  medicines  to  regulate  the  liver  have  been  given  accord- 
ingly. In  the  absence  of  lesions  in  the  liver,  in  cases  where  symptoms 
such  as  have  been  described  have  preceded  death,  the  opinion  is  not  jus- 
tified that  disease  of  this  organ  has  existed.  On  the  contrary,  alteration 
in  the  mucous  membrane  is  almost  always  found,  which  points  to  the  true 
nature  of  the  disease.     The  diagnosis  is  based  upon  the  accompanying 

'  Woodward,  op,  eiL,  p.  495. 

»  Elliot  Cones,  Med.  and  Surg.  Reporter,  Philada.,  1863,  vol.  x.  p.  207,  and  H.  Allen,  TV. 
Path.  Soe.  Philcula.,  1867,  vol.  li.  p.  161. 

'  Woodward,  op.  cit.,  p.  504. 

*  Putain,  *'  Par<^ie  dcs  Membrcs  inf^rieura  avant  succed^  i  un  Catarrhe  ca.<ttro-intosti- 
nal,*'  R^v.  de  thirap.  Med.'Ckir.,  Paris,  1880,  xlvii.  p.  562;  "Paralysis  spinale  s^oondaire 
k  une  Diarrli^  chronique,"  Jowm.  dea  Conn.  mid.  I'rat.,  Paris,  188*0,  3,  S.  ii.  p.  57. 
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gastric  catarrh  and  upon  the  symptoms  of  intestinal  indigestion  and 
malnutrition.  Greater  sensibility  to  pressure  over  the  right  hypochon- 
drium  and  along  tlie  line  of  the  colon,  pain  one  to  two  hours  after  eating, 
with  distension  of  the  abdomen,  the  passage  of  well-formed  and  some- 
what indurated  feces  milled  or  coated  with  mucus,  are  symptoms  ixjculiar 
to  these  mild  forms. 

The  tendency  to  diarrhoea  from  cold,  indigestible  food,  etc.  which  marks 
the  second  form  of  mild  catarrh  is  easily  recognized. 

The  characteristic  symptom  of  the  severe  form  is  the  j^ersistent  diarrhoea. 
Paroxysmal  pains,  tympanites  and  rumbling  of  gas,  tenderness  on  pressui^e 
over  tlie  colon,  the  alternate  j^riods  of  improvement  and  relapse,  with  the 
constitutional  signs  of  impaired  nutrition  and  progressive  anaemia  and 
debility,  point  out  the  nature  and  tlie  seat  of  the  lesion  with  sufficient 
clearness.  It  is  futile  to  attempt  to  distinguish  chronic  intestinal  diar- 
rhoea from  chronic  dysentery.  The  lesions  of  the  two  conditions  are 
essentially  the  same ;  it  depends  u]K)n  the  fancy  as  to  which  name  is 
given  to  the  lesions  described  here  under  the  title  chronic  intestinal 
catarrh.  A  greater  amount  of  blood  and  mucus  in  the  stool  with 
tenesmus  would  more  proj)erly  be  called  dysenteric,  but  the  same  case 
may  ])resent  at  one  time  diarrhceal,  at  another  dysenteric,  symptoms. 

Primary  must  be  distinguished  from  secondary  diarrhoea.  Tliercfore 
the  liver,  heart,  and  lungs  must  be  examined  to  discover  diseases  wiiich 
might  cause  portal  congestion.  Any  constitutional  malady  may  l)e  a 
cause  and  an  explanation :  tul)ereulosis  or  pulmonary  phthisis  stands  first 
in  its  influence ;  next,  chronic  Bright's  disease,  septicaemia,  scurvy,  syph- 
ilis, and  gout  are  attended  by  intercurrent  diarrhoea.  If  all  general  dis- 
ease can  be  excludal  and  the  morbid  process  be  located  in  the  intestine 
alone,  its  cause  may  bfe  known  by  studying  the  habits,  occupation,  and 
diet  of  the  patient.  Foreign  bodies — hardenetl  feces,  gall-stones,  fruit- 
stones,  etc. — are  possible  causes  which  the  history  of  the  case  may 
point  to. 

Having  located  the  disease  in  the  intestine  and  decided  upon  its 
primary  or  secondary  nature,  it  remains  to  determine  more  precisely 
(a)  the  locality  of  the  lesion,  and  (6)  the  stage  of  the  inflammatory 
process. 

(a)  In  what  ])ai*t  of  the  intestinal  canal  is  the  disease  located  ?  It 
must  be  remembered  that  in  typical  and  fatal  cases  the  large  intestine  is 
the  home  par  excellence  of  the  lesions  of  chronic  catarrh,  and  that  the 
lower  part  of  the  ileiun  is  often  associated  in  the  morbid  processes,  but 
limited  areas  of  the  small  or  large  intestine  are  affected  in  mild  forms 
which  yield  readily  to  treatment. 

Icterus,  clay-colored  stools,  and  bile  in  the  urine  show  that  the  catarrh 
is  in  the  duodenum  and  involves  the  opening  of  the  common  bile-duct. 
The  absence  of  diarrhoea,  with  flatulence  and  colics,  limits  the  area  of 
inflammation  to  the  duodenum.  Symptoms  of  duodenal  indigestion 
accompany  this  form  of  catarrh ;  the  failure  of  bile  to  neutralize  the 
acid  chyme  impairs  the  effect  of  the  pancreatic  secretion.  Fats  are  not 
digested  and  there  is  fatty  diarrhoea.  To  this  may  be  added  tenderness 
in  the  right  hypochondrium,  and  pain  and  oppression  in  the  epigastrium 
and  to  the  right  one  hour  after  eating.  There  may  be  wasting  and  hy])o- 
chondriasis. 
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The  lower  part  of  the  duodenum  below  the  oi>ening  of  the  bile-duct, 
the  jejunum,  and  the  ileum  can  be  taken  together  as  forming  the  small 
intestine.  Chronic  catarrh  of  the  small  intestine  is  attended  with  pain 
about  the  umbilicus,  which  comes  on  immediately  or  in  one  hour  after 
taking  food.  Tympanitic  distension  gives  a  full,  rounded  prominence  to 
the  abdomen,  which  is  more  central  than  lateral,  and  gi'eater  below  the 
umbilicus  than  above  it.  It  is  accompanied  by  a  sense  of  oppression, 
which  is  greater  after  eating.  Inability  to  digest  food  consisting  largely 
of  starch  or  sugar,  as  well  as  tardiness  in  the  digestion  of  all  foods,  with 
resulting  loss  of  flesh,  are  signs  of  intestinal  indigestion.  There  may 
be  no  diarrhoea ;  if  there  is,  important  help  to  diagnosis  can  be  gained 
by  examining  the  stools.  They  contain  undigested  or  partly-altered 
meat-fibre  and  starch-granules,  discoverable  only  by  the  microsooi)e. 
The  discharges  are  soft  and  puli)y  from  an  intimate  admixture  of  mucus. 
To  the  naked  eye  no  mucus  is  visible,  but  a  thin  layer  under  the  micro- 
scope shows  clear  islets  of  pure  mucus,  or  mucus  may  only  be  detected  by 
the  adhesion  of  the  covering-glass  to  the  slide.  Bile-stained  ei)ithelium 
and  globules  of  stained  mucus  are  seen  in  the  liquid  stools  from  catarrh 
of  the  small  intestine  and  of  the  ascending  colon.  There  is  the  cliarac- 
teristic  reaction  and  play  of  color  on  testing  fur  bile-pigment.  These  are 
evidences  that  the  stool  with  the  bile  has  been  hurried  along  the  ileum 
and  colon,  and  expelled  before  the  transformation  in  the  coloring  matter 
has  had  time  to  take  place.* 

In  catarrh  of  the  large  intestine  there  is  sensitiveness  to  pressure  along 
the  line  of  the  colon ;  the  distension  of  the  abdomen  is  not  uniform, 
depending  upon  the  prominence  of  the  transverse  or  desoending  colon. 
The  pains  arc  more  severe  and  precede  the  stools,  which  are  more  fi^o- 
quent  and  larger  than  in  catarrh  of  the  ileum.  The  discharges  are  pulpy 
or  watery.  Globules  of  mucus  are  visible  to  the  naked  eye,  and  mucus 
is  intimately  mixed  with  fecal  matter. 

If  the  lower  half  of  the  colon  is  chiefly  the  seat  of  the  disease,  pure 
mucus  coats  the  more  solid  stool  and  is  in  its  substance.  With  catarrh 
limited  to  the  descending  colon  scybalro  are  imbedded  in  mucus.  From 
the  sigmoid  flexure  and  rectum  larger  masses  of  mucus,  without  fecal 
matter  or  with  it,  are  expelled.  Pure  lumps  of  niucus,  mixed  or  stained 
with  red  blood  and  wtliout  fecal  matter,  indicate  catarrh  of  the  rectum — 
proctitis. 

(i)  The  stage  of  the  process  of  inflammation  is  diagnosed  by  the  con- 
dition of  the  patient,  the  course  of  the  disease,  and  the  character  of  the 
stools.  As  long  as  there  is  a  pulpy  fecal  diarrhoea,  with  no  blood,  pus, 
or  fragments  of  tissue  and  no  marked  emaciation  or  fever,  and  with  a 
tendency  to  improvement  under  favorable  conditions,  there  is  every  reason 
to  believe  that  there  is  no  ulceration. 

In  follicular  ulceration  the  course  of  the  disease  is  essentially  chronic, 
and  is  marked  by  periods  of  improvement  under  careful  treatment,  with 
exacerbations  and  relapses  from  slight  causes  of  irritation.  There  is  pro- 
gressive emaciation  and  debility,  with  fever  of  hectic  character,  which  is 
worse  in  the  later  stages.  The  abdomen  may  be  retracted.  The  move- 
ments are  frequent  and  liquid,  and  are  without  odor  or  fetid.     They  con- 

'  *'  II.  Abtheiliing,  "  Diagnostische  Bemerkungen  zur  Localisation  der  Catarrhe,"  Zeil- 
9chrififur  kliniache  Medicine  Berlin,  1882,  iv.  p.  223. 
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tain  mucus^  glassy-graj  or  green,  pus-cells  imbedded  in  masses  of 
inucuSy  blood  in  small  amount,  but  sometimes  abundant,  and  shreds  of 
the  tissue  of  the  mucous  membrane.  This  last  is  an  important  aid  to 
dia<;nosis. 

The  higher  the  ulcer  the  less  marked  is  tlie  diarrhoea.  The  lower  its  situ- 
ation the  greater  is  the  frequency  of  the  stools  and  the  more  liable  are  they 
to  be  accompanied  by  tenesmus  and  to  contain  blood  and  pus.  Towaixl 
the  last,  ulceration  is  accompanied  by  rapid  emaciation,  fever,  sweats,  a 
feeble  circulation,  a  dry  tongue,  great  thirst,  and  oedema  of  the  feet  and 
ankles.  Death  takes  place  by  gradual  exhaustion,  more  rarely  from  i>er- 
foration  and  peritonitis  or  from  intestinal  hemorrhage.^ 

Duodenal  ulcer  is  with  difficulty  recognized  during  life.*  The  follow- 
ing are  the  symptoms  which  have  preceded  death  from  this  lesion  :  Pro- 
fuse hemorrhage  from  the  bowel,  vomiting  of  food  as  well  as  blood, 
icterus,  dysphagia,  hiccough,  oppression  in  the  epigastrium  after  eating, 
attacks  of  cardialgia  with  tenderness  on  pressure  in  the  right  hypochon- 
drium,  and  sudden  death  with  symptoms  of  collapse.  If  these  symptoms 
follow  an  extensive  bum  of  the  skin,  they  are  easily  i*eferred  to  a  duo- 
denal ulcer. 

Tuberculous  ulcers  are  distinguished  from  follicular  ulcers  by  the  his- 
tory of  hereditar}'  predisposition,  the  existence  of  pulmonary  tuberculosis, 
higher  fever,  and  more  rapid  emaciation  and  debility. 

A  cancerous  ulcer  may  l)e  the  cause  of  bloody  stools;  it  is  usually 
within  reach  of  the  finger  in  the  rectum ;  the  mass  exercises  pressure 
u|)ou  the  prostate,  and  at  times  occludes  the  bowel,  causing  obstruction. 
The  cachexia  and  rapid  decline  are  not  seen  in  catarrhal  ulceration. 

PacxiNosis. — Chronic  catarrh  of  the  intestine  is  most  fatal  in  children. 
Among  infants  artificially  tad,  when  the  illness  develops  and  continues 
during  hot  weather,  the  mortality  is  ver)'  great.  Recovery  in  the  young 
is  rendered  less  probable  if  chronic  diarrhoea  is  associated  witli  rickets, 
scrofula,  or  tuberculosis. 

If  the  catarrh  in  adults  is  a  complication  of  some  previously  existing 
constitutional  disease,  as  Bright's  disease  or  scurvy,  or  is  connected  with 
lesions  of  the  liver,  si>lecn,  heart,  or  lungs,  there  is  less  hope  of  cure.  In 
old  persons  this  disease  has  a  sj)ecial  gravity. 

The  longer  the  disease  has  lasted  before  treatment  is  begun,  and  the 
longer  it  continues  without  being  influenced  by  treatment,  the  more 
uniavorable  will  be  the  prognosis.  Discouraging  symptoms  are  an 
uninterrupted  loss  of  flesh  and  strength,  lientery,  hectic  fever,  relapses 
notwithstanding  care  in  diet,  and  the  signs  of  ulceration — blood,  pus, 
and  tissue-shreds  in  the  stools,  with  an  odor  of  decom|)osition. 

Favorable  promises  may  be  based  upon  a  hearty  willingness  of  the 
patient  to  submit  to  the  strictest  regimen  and  to  subordinate  his  life  to 
the  plans  of  treatment,  the  absence  of  other  diseases,  early  improvement 
in  his  geneml  condition  and  local  symptoms  under  rest  and  diet.    A  com- 

*  Notlinii^lf  "  Die  Symptomatologie  der  Darmgeschwure,"  Klinisehe  Vartrdge  Volk- 
majtn,  Ko.  200,  Aug.  24,  1881. 

'  W.  L.  L.(K>nii8,  **  Perfonitinf?  Ulcer  of  Duodennm  and  Sudden  Death."  For  two 
yeans  the  patient  had  suflered  with  dyspepsia  and  epigastric  pain  after  eating,  was  gouty, 
and  had  lost  flesh.  Autopsy :  atheroma  of  arteries,  beginning  cirrhosis  of  kidneys,  walls 
of  stomach  thickened,  perforated  ulcer  one  inch  below  pvlorus  ( ^fe^L  Record  New  York, 
1879,  vol.  zv.  p.  188;  ahio  Boston  CUy  Hospital  Report,  1882,  p.  374). 
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plete  cure  cannot  be  assumed  to  exist  unless  the  patient  lias  passed  one  or 
more  years  without  a  relapse. 

Treatment. — As  chronic  intestinal  catarrh  is  a  complication  of  so 
many  conditions,  the  prevention  of  it  becomes  a  matter  oi  great  import- 
ance and  of  very  general  application.  All  rules  for  preserving  health — 
temperance  in  eating  and  drinking,  bathing,  exercise,  good  ventilation, 
the  avoidance  of  overwork,  both  mental  and  physical — are  so  many 
means  for  esca])ing  an  intestinal  catarrh  which  may  present  itself  as  an 
indigestion  with  constipation  or  as  a  diarrhoea. 

The  special  liability  of  infants  and  children,  and  to  a  less  extent  of 
very  old  persons,  and  the  greater  dangers  they  run,  call  for  the  most  care- 
ful selection  of  appropriate  diet  at  these  periods  of  life. 

Where  there  is  hereditary  prcdispasition,  idiosyncrasy,  chronic  diseases 
of  organs,  or  constitutional  diseases,  an  easily-digested  dietary  should  be 
supplemented  by  j>recautions  against  chilling  of  the  surface  by  the  wear- 
ing of  flannel  underclothing  and  woollen  socks. 

The  etiology  of  each  case  may  at  once  surest  a  line  of  ti'eatment. 
Among  the  causes  which  point  to  appropriate  measures  are — ^the  con- 
tinued presence  in  the  bowel  of  indigestible  or  undigested  food,  constant 
exposure  to  cold  or  to  changes  of  temjxsrature,  chronic  cardiac  disease  and 
portal  congestion  from  any  cause,  chronic  cachexiaB,  as  syphilis,  malaria, 
tuberculosis,  or  Bright's  disease,  the  crowding  together  of  individuals  in 
prisons,  asylums,  etc. 

1.  The  mildest  form  of  intestinal  catarrh  characterized  by  intestinal 
indigestion  and  constipation  or  by  the  passage  of  fecal  matter  more  or 
less  solid,  mixed  or  coated  with  mucus,  is  best  treated  by  a  diet  such  as 
is  advised  for  intestinal  indigestion,  bathing  with  friction,  outdoor  life, 
exercise  on  horseback  or  by  walking,  pleasurable  occupations,  and  travel, 
Iron  if  there  is  antemia,  and  strychnia  if  there  is  a  sluggish  capillary  cir- 
culation, with  cold  hands  and  feet,  are  available  and  useful  in  many  caseR. 
Massage  and  the  Swedish  movement  treatment  find  useful  application  in 
feeble  men  and  in  women  who  are  not  strong  enough  for  outdoor  exercise. 
To  aid  the  digestion  the  liquor  pancreaticus  as  advised  by  Rol)erts,  a 
teaspoonful  one  hour  and  a  half  to  two  hours  after  each  meal,  with  ten 
to  twenty  grains  of  the  bicarbonate  of  sodium,  is,  theoretically  at  least, 
to  be  warmly  recommended.  The  Rockbridge  alum  water,  a  small  glass 
three  times  daily  between  meals,  has  astringency  enougli  for  the  hyper- 
semic  membrane  and  is  of  good  service  without  increasing  constipation. 

Purgatives  should  be  avoided  as  much  as  possible.  An  enema  of  cool 
Mater,  not  more  than  a  tumblerful,  taken  each  morning  after  breakfast, 
if  persevered  in,  may  do  all  that  is  needed  in  this  direction.  If  it  fails 
to  empty  the  bowel  completely,  a  larger  enema  of  warm  water— one  pint 
— holding  in  solution  sulphate  of  zinc  or  alum  in  the  strength  of  one 
grain  to  three  or  four  ounces,  can  be  thrown  high  up  with  a  rubber  tube 
once  daily.  This  acts  upon  the  mucous  surface,  dbnstringes  mildly  the 
congested  vessels,  and  when  expelled  brings  away  the  retained  fecal 
matter.  These  astringent  rectal  injections  offer  promise  of  cure  in  many 
obstinate  cases  where  the  colon  is  chiefly  the  seat  of  disease.  Bella- 
donna is  advised  for  cases  of  this  kind  in  combination  with  strychnia 
for  the  coustmation.  Mild  laxatives  are  often  necessary.  Bedford  min- 
eral water,  Hunyadi  water,  or  other  salines  and  the  less  active  vegetable 
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cathartics,  can  be  given  alternately.  Ipecacuanha  has  had  quite  a  rci)u- 
tation  in  combination  with  purgatives  in  intestinal  catarrh.  Aloin  pills 
empty  the  bowel  without  much  attendant  irritation. 

2.  The  form  of  catarrh  which  shows  itself  in  a  tendency  to  diarrhoea 
from  indiscretions  in  diet  or  from  exposure  to  cold  must  receive  prophy- 
lactic treatment.  Especially  in  this  form  is  it  important  to  improve  tiie 
activity  of  the  skin  by  bathing  and  friction,  and  to  lead  a  temi;)erate  life 
in  all  things,  regulating  the  diet  according  to*  the  rules  already  stated. 
Tonics  are  called  for  in  such  cases.  Fowler's  solution  of  arsenic  (one  drop 
before  each  meal,  Ringer),  the  potassio-tartrate  or  tlie  tincture  of  the  chlo- 
ride of  iron,  dilute  sulphuric  acid,  nitro-muriatic  or  hydrochloric  acid,  are 
efficient  in  improving  digestive  activity  or  in  ojiposing  the  ansemia  which 
is  nearly  always  present.  Quiuia  is  indicated  in  malarial  ausemia  with  a 
disposition  to  loose  bowels.  Quassia  or  other  vegetable  bitters  can  be 
given  if  the  appetite  is  languid;  the  bitters  are,  as  a  rule,  of  little  benefit, 
and  may  do  harm  if  diarrhoea  exists.  Strychnia  with  quassia  or  columbo 
stimulates  the  api)ctite  and  the  gastric  digestion.  When  intercurrent 
attacks  of  diarrhoea  come  on  with  coated  tongue,  flatulence,  distress  about 
the  umbilicus  after  eating,  bismuth  given  on  an  empty  stomach  in  full 
doses  is  serviceable.  Small  doses  of  morphia  or  of  opium  in  some  form 
can  be  added  to  the  bismuth  if  there  is  much  pain  or  when  the  stools  are 
frequent. 

In  this  and  in  other  forms  of  intestinal  catarrh  mineral  waters  are 
profitably  employed.  Tliey  are  Ixist  taken  at  their  sources ;  and  here, 
as  in  the  case  of  sea-bathing,  the  benefit  is  largely  due  to  the  change  of 
air  and  scene  and  to  tlie  more  simple  mode  of  life.  Any  of  the  watering- 
places  where  alkaline-saline  waters  or  ferruginous  waters  are  found  may 
be  of  benefit.  A  trip  to  Europe  and  a  stay  at  Carlsbad  will  break  up 
many  an  obstinate  case  of  chronic  al)dominal  disorder ;  but  other  bene- 
ficial waters  in  Europe  are  Tarosp,  Rohitsch,  Marienbad,  Kissengen,  and 
Plombiiires. 

In  this  country  the  comfort  and  conveniences  of  the  summer  hotels  and 
climate  arc  as  much  to  be  considered  as  the  chemical  composition  of  tlie 
waters.  For  milder  forms  of  catarrh  with  constipation  a  season  at  Sara- 
toga, with  a  life  of  temperance  there,  is  a  wise  procedure.  Bedford 
Springs,  Pa.,  offer  the  same  advantages  in  part,  but  the  waters  are  best 
suited  to  catarrh  with  constipation.  Many  of  the  Virginia  springs  bene- 
fit health-seekers  who  do  not  place  too  much  reliance  upon  the  virtues  of 
the  waters,  and  who  trust  to  the  value  of  pure  air,  exercise,  diversion, 
and  rest. 

3.  All  plans  of  treatment  for  the  more  severe  form  of  catarrh  with 
chronic  diarrhoea  (follicular  enteritis)  must  be  based  upon  a  knowledge 
of  the  lesions.  Bearing  in  mind  the  alterations  in  the  mucous  and  sub- 
mucous tissues,  it  is  clear  that  no  treatment  can  be  successful  which  is 
not  carried  out  with  the  most  careful  attention  to  details,  and  which  is 
not  continued  for  some  time  aft«r  all  the  symptoms  of  the  disease  have 
ceased.  The  complete  resolution  of  hypertrophied  glandular  tissue,  the 
scattering  of  cell-accumulations,  and  the  healing  of  ulcers  can  only  be 
secured  in  this  way.  It  is  best  to  present  the  whole  case  l)efore  the 
I>atient,  so  as  to  enlist  in  the  task  his  intelligent  co-operation. 

Directions  for  the  guidance  of  cases  of  this  kind  must  include  every 
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detail  of  the  patient's  life.  The  question  of  residence  is  of  importance  to 
begin  with.  A  cool  and  dry  climate  is  better  than  a  wet  and  warm  one, 
and  where  other  means  fail  change  of  climate  is  sometimes  the  only  care. 
A  sea-voyage,  a  residence  in  a  mountain-region,  will  oftentimes  promptly 
and  effectually  cure  an  obstinate  diarrhoea.  House-drainage  and  ventila- 
tion should  be  examined  into  and  improved.  The  occupation  may  have 
developed  the  disease;  in  overwork  may  lie  the  origin  and  the  cause  of 
its  continuance.  Rest  iVom  work  is  therefore  in  some  instances  the  one 
thing  needed.  In  all  cases  the  energies  and  the  brain  should  not  be  over- 
taxed. The  bath  to  keep  tiie  skin  active  can  be  combined  with  friction. 
The  hot  bath,  as  hot  as  can  be  borne,  is  the  best.  It  is  a  stimulant,  not 
a  depressant,  as  is  the  tepid  bath,  and  it  is  safer  than  the  cold  bath. 

The  cold  sitz  bath  or  the  application  of  cold  compresses  dimiuislies 
abdominal  pletliora,  and  is  >visely  advised  in  strong  ^)crsons  who  are  not 
depressed  or  chillcxl  by  external  cold.  Sea-bathing. is  another  hydro- 
therapeutic  measure  which  is  of  unquestioned  advantage  in  all  forms  of 
intestinal  catarrh. 

Permanent  baths  have  been  found  very  serviceable  in  many  chronic 
diseases,  and  there  are  many  reasons  for  advising  them  in  obstinate  diar- 
rhoDas.  There  can  be  no  better  means  for  bringing  to  bear  a  strong  and 
continued  influence  upon  the  intestinal  mucous  membrane.  The  patient 
should  be  kept  in  the  warm  bath  for  one,  two,  or  three  weeks,  according 
to  his  strength  and  the  effect  upon  the  disease.  Systematic  hot  bathing 
under  the  direction  of  a  physician  at  Richfield,  Sharon,  the  Hot  Springs 
of  Virginia  or  Arkansas,  is  an  invaluable  aid. 

Rest  in  the  recumbent  position  for  cases  where  the  symptoms  indicate 
marked  tissue-alteration  is  very  often  the  most  important  part  of  the 
treatment.  Rest  and  diet  are  alone  necessary  to  cure  many  cases,  and 
without  these  combined  means  relief  is  often  impossible.  The  rest  should 
be  absolute,  the  patient  using  a  bed-pan  and  lying  down  all  the  time. 
The  contraindications  for  this  method  are  a  slight  diarrhoea  which  yields 
to  other  treatment,  and  loss  of  strength  and  ap^xitite  from  the  deprivation 
of  air  and  exercise. 

If  rest  is  not  advisable,  or  does  no  good  after  a  fair  trial  of  two  to  four 
weeks,  outdoor  life  in  fair  weather  by  driving  or  walking  slowly  can  be 
suggested.  A  long  drive  will  bring  back  a  diarrhoea  which  lias  taken 
many  weeks  to  relieve. 

The  rules  for  diet  must  be  clearly  given  and  strictly  enforced.  An 
exclusive  milk  diet  should  have  a  trial  in  every  case.  Skimmed  milk 
can  be  taken  in  larger  quantities  and  with  less  repulsion,  and  is  therefore 
to  be  preferred.  The  exclusive  milk  diet  can  be  varied  with  buttermilk, 
koumiss,  or  wine-whey ;  and  fruit-juices,  as  orange-juice,  lime-juice,  or 
tamarind-water,  please  the  patient  without  doing  harm.  In  the  case  of 
adults  as  well  as  children  the  milk  is  made  more  digestible  by  diluting  it 
with  barley-  or  rice-water  or  by  adding  transform^  farinaceous  food  to 
milk  in  the  form  of  Mellin^s  food  and  other  foods  of  this  class. 

Animal  broths,  as  chicken-soup  and  beef-tea,  are  well  digested  if 
properly  made  and  given  in  small  quantities.  Raw  meat  scra)3ed,  beef 
or  mutton  rare  and  thoroughly  masticated,  the  breast  of  poultry,  game, 
broiled  fish,  raw  oysters,  raw  or  very  slightly  boiled  eggs,  or  sweetbread, 
are  foods  from  which  selection  can  be  made  to  add  variety  to  the  dietary. 
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Saccharine,  starchy,  and  fatty  foods  are  to  be  given  as  little  as  possible. 
Vegetables  may  be  added  V>  the  list  as  the  condition  improves.  Rice  and 
fine  hominy  (grits)  are  to  be  thought  of  first,  as  being  easily  digested  and 
nourishing.  Grood  wine  in  moderation  is  not  hurtfiil;  the  red  wines 
diluted  with  water  are  the  best,  but  good  port,  tokay,  and  whiskey  well 
diluted  find  application  in  particular  cases. 

Whatever  food  be  given,  it  should  be  taken  in  the  quantities  and  at 
hours  prescribed  by  the  physician,  who  by  careful  inspection  of  the  stools 
judges  of  the  necessity  of  changes  in  his  regulations  and  of  the  success  of 
his  treatment. 

The  further  treatment  of  chronic  diarrhoea  has  for  its  object  by  the  aid 
of  drugs  to  change  the  anatomical  state  of  the  mucous  membrane.  Man- 
ifestly, the  choice  depends  upon  the  state  of  this  tissue.  In  the  earlier 
stages  the  increased  vascularity  and  hypersecretion  call  for  mild  astrin- 
gents or  for  medicines  which  are  believed  empirically  to  oppose  these 
conditions.  When  drugs  can  l)e  dispensed  with,  it  is  better  to  do  so; 
they  should  always  be  made  subordinate  to  the  careful  regimen  already 
described. 

Bismuth  in  large  doses  ften  to  thirty  grains)  is  a  safe  and  efficacious 
remedy  in  this  stage.  Nitrate  of  silver  in  pill  form  (one-sixth  to 
one-fourth  of  a  grain)  has  the  endorsement  of  Wm.  Pepper  and  many 
other  practitioners,  it  should  be  continued  for  two  or  three  weeks  at 
least,  but  it  may  be  given  in  small  doses  during  several  months,  with 
intermissions,  without  danger  of  silver  staining.* 

A  routine  administration  of  any  drug  or  class  of  drugs  is  reprehensi- 
ble, and  from  the  numerous  remedies  which  are  advocated  in  chronic 
diarrhoea  selection  can  be  made  for  trial  in  the  course  of  intractable  cases. 
The  list  would  include  sulphate  of  copper  (one-fourtli  to  one-half  a  grain), 
the  liquid  preparations  of  iron  (liquor  ferri  nitratis,  tinct.  ferri  chloridi), 
dilute  nitric  and  sulphuric  acids,  gallic  acid  and  other  vegetable  astrin- 
gents, oxide  or  sulphate  of  zinc,  alum,  precipitated  phosphate  of  calcium, 
salicin,  corrosive  sublimate  (j^  gr.  every  hour),  the  Indian  bael-fniit,  etc. 
No  remedy  should  be  abandoned  until  it  has  been  continuously  given  for 
one  or  more  weeks. 

The  Rockbridge  (Va.)  alum  water  is  markedly  astringent,  is  not 
unpleasant,  and  may  be  used  as  a  substitute  for  water  with  advantage. 
In  fact,  there  is  no  better  way  of  introducing  in  quantity  a  mild  astrin- 
gent into  the  intestine  than  by  the  drinking  of  this  water. 

Cold-water  rectal  irrigation  has  a  sedative  and  astringent  influence,  and 
when  properly  used  is  of  great  advantage  to  both  children  and  adults.* 
The  patient  should  be  placed  in  the  proper  position,  and  the  water  made 
to  enter  the  rectum  as  high  up  as  possible.  The  number  of  stools  les- 
sens almost  immediately  after  this  treatment,  peristalsis  being  inhibitetl 
thereby. 

To  the  water  used  in  irrigation  astringents  may  be  added  in  small 
doses.  Sulphate  of  zinc,  sugar  of  lead,  or  alum  may  be  given  in  this 
way  in  the  strength  of  one  grain  to  four  or  six  ounces  of  water.     This 

^  A  cawe  ia  recorded  of  silver  staining  of  the  skin  nfler  four  weck^  administration 
("Woodward,  op.  eiL,  p.  780). 

'  A  long  rectal  rubber  tube,  such  as  advised  bj  Surgeon-General  AValetf,  U.  S.  N.,  servea 
this  purpose  well. 
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method  of  treatment  promises  more  and  is  more  rational  than  the  internal 
administration  of  drugs.  « 

Opium  and  its  preparations  should  be  avoided  except  to  control  fre- 
quent or  watery  discharges  or  to  relieve  pain,  but  it  is  not  often  that  this 
is  called  for  if  wiser  measures  are  first  employed.  Any  of  the  remedies 
spoken  of  may  be  given  in  the  form  of  suppositories  with  greater  advan- 
tage often  than  by  the  mouth. 

In  that  more  severe  class  of  cases  called  follicular  ulceration,  in  which 
the  follicles  are  known  to  be  ulcerated  from  a  prolongsition  of  the  illness, 
the  obstinacy  of  the  diarrlioea,  the  character  of  the  discharges,  and  the 
effect  upon  the  general  health,  other  measures  arc  to  be  adopted.  The 
diet  should  he  most  strictly  regulated  and  the  digestive  power  of  the 
patient  carefully  studieil.  Cod-liver  oil  is  added  with  advantage  to  other 
foods  if  there  is  a  lack  of  nutrition.  Aids  to  gastric  digestion  are  called 
for. 

The  intestinal  lesion  is  to  be  reached  through  the  stomach  or  the  rec- 
tum. Nitrate  of  silver  in  small  doses  is  more  especially  applicable,  and 
is  to  be  preferred  to  all  other  drugs  in  this  stage.  It  is  to  be  given  in 
small  doses  and  for  several  weeks. 

Turpentine  and  copaiba  have  something  in  their  favor  in  ulceration. 
Ergot  has  been  suggested,  and  where  there  is  much  hemorrhage  from  the 
bowel  may  l)e  prescribed. 

Irrigations  with  solutions  of  nitrate  of  silver  seem  to  be  a  direct  and 
certain  remedy  in  cases  where  ulceration  has  existed  for  a  long  time. 
Two  and  a  half  to  three  pints  of  distilled  water,  holding  in  solution  five 
grains  of  nitrate  of  silver,  should  be  thrown  up  the  rectum  as  high  as 
]>ossible  with  a  nibber  tube;  the  effort  should  be  made  to  securc  imme- 
diate exit  to  the  fluid.  This  procedure  is  to  be  repeated  after  the  bowels 
are  moved— once  every  day  or  every  other  day  if  the  rectum  becomes 
irritable.* 

*  See  case  reported  by  the  writer  to  the  Medical  Society  of  tlie  District  of  Colombi*, 
and  publijihed  in  tlie  Maryland  Medical  Journal,  March  15,  1883,  p.  562. 


CHOLERA  MORBUS 


Bt  W.  W.  JOHNSTON,  M.  D. 


Synoxyms. — Cholera  nostras,  Sporadic  cholera,  European  or  English 
cholera.  Spasmodic  cholera,  Cholera  biliosa,  Pa^sio  cholerica,  Cholerhagia, 
Trousse-galant,  Die  Gallenruhr,  Brechruhr. 

Definition. — An  affection  of  the  gastro-intestinal  mucous  membrane 
characterized  by  violent  abdominal  pain,  nausea,  and  sudden,  violent,  and 
incessant  vomiting,  and  by  purging  of  a  watery  fluid  containing. little 
albumen  and  bile ;  attended  with  spasms  of  the  muscles  of  the  abdomen 
ami  extremities,  a  pinched  and  sunken  countenance,  pallor,  cyanosis,  and 
cx>ldness  of  the  suriace  of  the  body ;  a  feeble  and  rapid  pulse,  oppressed 
respiration,  and  great  restlessness ;  dryness  of  the  tongue,  great  thiret, 
and  diminished  or  suppressed  urinary  secretion  and  a  state  approaching 
collapse,  which  may  rarely  prove  fatal,  but  is,  as  a  rule,  followed  by 
reaction. 

History. — ^The  term  cholera  has  been  in  use  since  the  time  of  Hip- 
pocratOH,  but  he  confounded  with  it  every  disease  which  seemed  to  him 
to  come  from  acridity  or  corruption  of  humors,  as  colics  and  meteorism 
with  constipation.*  He  well  <lescribed  cholera  morbus  in  saying  that  "it 
is  a  disease  which  appears  in  summer,  due  to  imprudence  in  eating,  at  the 
same  time  as  intermittent  fever."  ^  If  Cclsus  be  correct  in  deriving  the 
name  from  jfo^^,  "  bile,"  and  pito,  "  I  flow,"  it  is  more  applicable  to  the 
disease  now  under  consideration  than  to  the  Asiatic  disease,  as  it  is  the 
bile  which  is  absent  in  the  colorless  rice-water  discharges  of  Asiatic  chol- 
era,  Trallian  and  Ruysch,  however,  ascribe  it  to  /o/jy^rva,  the  rain-gutter 
of  a  house. 

In  the  Old  Testament  mention  is  made  of  a  disease  resembling  cholera 
morbus.*  Its  true  pathogeny  was  known  to  Galen,  and  it  was  accurately 
described  by  Celsus,*  and  Arehcus*  mentions  the  nature  of  the  discharges 
ami  its  frequency  among  young  people  and  children. 

The  first  mention  of  epidemics  was  in  the  sixteenth  century.  Various 
epidemics  in  1695,  1717,  and  1718  in  Germany  were  probably  cholera 
morbus.  Forestus*  rejwrts  seven  observations  from  1659  to  1565  of 
attacks  due  to  indigestible  food  or  drastic   medicines.     F.  Hoffman,'^ 

'  Append,  an  ThiitS  du  reg,  ies  Maiadies  aigueSf  10,  ii.  p.  49o,  ed.  Littrd. 

^Epidhnie^f  lib.  v.,  e<l.  LiUr^,  71,  p.  247. 

'  HiMf,  Mini,  dett  Maladies  epidlmiqueFf  Paris,  1325. 

♦  Lib.  iv.  cap.  2.  *  Lib.  ii.  cap.  5. 

*  Opera  Omnia^  Rothomagi,  IGSS^  "De  stomachi  aflTectibus,"  lib.  xxviii. 
^  Medicina  raiionalia  systeniica^  t.  iv.  pt.  3,  1734. 
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J.  Frank,^  and  L.  Riviere  speak  of  the  benignity  of  the  disease  as 
contrasting  it  with  its  apparently  dangerous  symptoms. 

Sydenham's  ^  description  of  the  epidemics  in  England  in  1669-72  is 
the  earliest  account  of  the  disease  in  modern  literature,  and  it  was  he 
who  gave  it  the  name  cholera  morbus. 

Nature. — There  prevails  at  the  present  time  a  great  diversity  of 
opinion  in  regard  to  its  nature ;  the  want  of  uniformity  in  the  appear- 
ances present^  by  post-mortem  examinations  may  in  some  measure 
account  for  this.  The  present  state  of  our  knowledge,  derived  both 
from  pathological  anatomy  and  a  study  of  the  symptoms,  will  not  war- 
rant a  positive  opinion  in  regard  to  it. 

Niemeyer,^  in  common  with  most  German  and  some  French  authors, 
considers  cholera  morbus  to  be  a  variety  of  gastro-intestinal  catarrh. 
Leube*  thinks  it  a  variety  of  gastric  catarrh  with  simultaneous  inflam- 
mation of  the  intestines  and  running  a  peculiar  course.  It  is  certainly 
not  identical  with  the  spcciflc  Asiatic  disease,  although  in  some  cases  the 
symptoms  and  morbid  anatomy  are  exactly  similar,  and  any  differenti- 
ation is  impossible.  By  some  it  is  believed  that  cholera  morbus  is 
due  to  surviving  germs  implanted  by  previous  epidemics  of  Asiatic 
cholera. 

The  slight  changes  found  in  some  fatal  cases  would  lead  to  the  belief 
that  the  effect  of  the  exciting  cause  is  sometliing  more  than  a  mechanical 
irritation  of  the  gastro-intestinal  mucous  membrane. 

The  sudden  onset,  rapid  development  of  symptoms,  and  dangerous 
collapse  justify  the  theory  that  there  must  be  some  previous  change  in 
the  individual  or  some  peculiar  result  of  food-decomposition.  The  ner- 
vous system  may  be  so  enfeebled  by  prolonged  heat  that  an  irritant 
quickly  destroys  its  equilibrium  and  brings  about  vaso-motor  paralysis 
of  the  intestinal  vessels  and  abundant  senim  transudation.  Or  the  irri- 
tation may  be  specific,  depending  upon  the  development  of  poison  germs 
in  food  which  has  been  subjected  to  heat  influences.  There  is  a  close 
relationship  between  cholera  morbus  and  cholera  infantum  in  their  eti- 
ology, symptoms,  and  pathology. 

Etiology. — Predisposing  Causes. — ^The  disease  is  more  common  in 
the  tropics,  but  is  not  confined  to  any  climate.  In  temperate  latitudes 
it  is  more  likely  to  occur  in  July  and  August,  when  the  variation  of 
temperature  between  day  and  night  is  great,  although  the  other  months 
of  summer  and  autumn  arc  not  entirely  exempt  it  is  said  to  be  more 
frequent  and  fatal  in  Southern  Europe  than  in  the  northern  and  temper- 
ate climates.  In  periods  immediately  preceding  and  following  epidemics 
of  Asiatic  cholera  many  persons  are  attacked,  although  there  is  great  lia- 
bility to  errors  in  diagnosis  at  these  times. 

It  occurs  more  frequently  in  youth  and  adolescence  than  in  advanced 
life,  and  males  seem  to  be  moi'e  liable  to  attacks  than  females,  but  differ- 
ence in  occupation  may  assist  in  this  predisposition.  Persons  endowed 
with  an  extreme  sensibility  of  the  nervous  system  and  who  are  subject 
to  frequent  attacks  of  intestinal  catarrh  are  much  more  liable  to  the  dis- 
ease.    The  exhaustion  of  the  nervous  system  by  heat,  which  is  the  prob- 

*  Pnxxeos  mediccB  univeitKB  pr(Ecepiaf  Leipzig,  1826,  p.  43. 

»  Sydenham  Soc.  edition,  vol.  i.  p.  1G3.  »  Pract,  Med.^  1879,  vol.  i.  p.  480. 

•  ZiemaaenU  Cyclopcodia,  New  York,  1876,  vol.  vii.  p.  146. 
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able  explanation  of  the  phenomena  of  cholera  infantum,  has  no  doubt 
much  to  do  with  the  development  of  cholera  morbus.  ALental  anxiety 
or  overwork  in  summer  increases  this  nerve-exhaustion  and  renders 
the  termini  of  nerves  and  the  centres  very  susceptible  to  peculiar 
irritation. 

Exciting  Causes. — It  is  probable  that  the  cause  of  most  attacks  is  a 
septic  material  generated  in  the  fermentation  and  decomjM^sition  of  food. 
This  poison  acts  as  an  irritant  upon  the  gastric  and  intestinal  nerves  and 
gives  rise  to  excessive  peristaltic  movements  and  vomiting.  Hence  the 
quality  of  the  food  is  an  element  of  more  importance  in  the  causation 
tnan  the  mere  quantity  ingested ;  and  herein  may  reside  the  chief  differ- 
ence between  cholera  morbus  and  Asiatic  cholera,  the  latter  being  due  to 
a  specific,  imported,  or  acclimated  poison  which  invariably  produces  the 
same  specific  form  in  those  exposed  to  its  action.*  Unripe  fruits,  partially 
cooked  or  decaying  meats  and  vegetables,  shellfish  and  fish  some  time 
from  the  water,  may  produce  the  disease  in  those  predisposed  to  it.  The 
intemperate  use  of  ice-water  and  other  cold  drinks  after  a  full  meal  or 
when  the  body  is  exhausted  by  heat  and  fatigue,  exposure  to  showers  at 
the  close  of  a  hot  day,  or  passing  from  a  heated  room  into  damp  cellars 
and  outbuildings,  are  frequent  exciting  causes. 

At  times  there  exists  a  certain  condition  of  inactivity  of  the  digestive 
organs  when  the  gastric  juice  is  not  secreted  in  sufficient  quantity,  and 
perfectly  sound  food  may  undergo  fermentation  and  set  up  an  attack. 

The  offensive  exhalation  from  a  filthy  alley  which  had  been  recently 
cleaned  was  the  exciting  cause  of  a  fatal  epidemic  in  a  London  school,^ 
and  Levier  recounts  an  epidemic  caused  by  the  drinking-water  during 
the  winter  in  Berne.* 

Nervous  disturbance  from  other  diseases  may  act  as  a  cause.  Leube 
reports  a  case  of  intermittent  fever  which  was  followed  by  an  annual 
attack  of  cholera  morbus  preceded  by  febrile  symptoms.* 

Malaria,  sewer-gas,  and  sudden  and  powerful  mental  emotions  are 
credited  with  the  causation  of  some  attacks. 

Pathological  Anatomy. — In  a  few  cases  an  examination  of  the 
body  has  revealed  no  phenomena  sufficient  to  account  for  the  symptoms, 
even  when  they  have  been  the  most  severe  during  life.  In  these  cases 
either  the  inflammation  has  not  passed  the  first  stage  of  development  and 
the  resulting  hypersemia  has  disappeared  after  death,  or  the  irritation  of 
the  gastro-intestinal  nerves  has  been  sufficiently  intense  to  cause  death 
before  the  alimentary  tract  has  undergone  any  consequent  structural 
change. 

Usually,  however,  there  are  evidences  of  a  general  gastro-intestinal 
catarrh :  the  mucous  membrane  is  congested  throughout  and  denuded  of 
epithelium.  The  solitary  glands  are  enlarged  and  Pcyer's  patches  swollen 
and  prominent.  The  blood  is  thickened  and  dark  in  color,  and  the  serous 
membranes  dry,  sticky,  and  covered  with  desquamated  epithelium.  Indeed, 
the  appearances  may  be  identical  with  those  observed  in  true  Asiatic  chol- 

^  "BiaB  the  pugilist,  naturally  a  great  eater,  had  a  sudden  choleraic  attack  afler  having 
eaten  of  succulent  food"  (Hippocrates,  lib.  v.  p.  247,  ed.  lattr^). 

*  Lond.  Med.  and  Svrg.  Gaz.,  1829,  iv.  p.  375. 
»  SGhfpeix.  Zeit»chr.  /.  Heilk.,  iii.,  1864,  p.  140. 

*  Leube,  Ziansnen,  1876,  vol.  vii.  p.  148. 
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era.  The  kidneys  are  congested,  sometimes  enlarged,  and  the  tubales 
devoid  of  epithelium.  In  protracted  cases  the  general  muscular  system 
shows  a  beginning  of  granular  degeneration. 

In  no  case,  however,  can  a  positive  diagnosis  between  Asiatic  cholera 
and  cholera  morbus  be  made  from  post-mortem  appearances. 

Symptoms. — The  attack  is  usually  sudden  in  its  onset,  but  in  some 
cases  is  preceded  by  nausea,  thirst,  loss  of  appetite,  and  slight  general 
distress  for  some  hours,  or  it  may  come  on  in  the  course  of  some  gastro- 
intestinal disturbance.  Frequently  it  is  developed  during  sleep,  partic- 
ularly after  midnight,  the  patient  being  aroused  by  a  feeling  of  pressure 
at  the  pit  of  the  stomach,  which  is  followed  by  nausea  and  violent  and 
incessant  vomiting  with  intense  pain,  the  contents  of  the  stomach  being 
ejected  with  great  force. 

The  matters  first  vomited  consist  mainly  of  the  food  last  eaten,  little 
altered  or  mixed  with  gastric  mucus  and  tinged  with  bile.  In  a  certain 
proportion  of  cases  the  amount  of  bile  is  increased,  although  it  is  diffi- 
cult to  judge  of  the  relative  proportion  by  the  color  and  taste  of  the 
vomited  liquid.  The  general  belief  that  the  liver  is  implicated  and  the 
bile  secreted  in  morbid  quantity  rests  upon  conjecture  alone,  and  has  no 
solid  basis.  After  a  time  only  yellow,  brown,  or  greenish  mucus,  with 
more  or  less  bile,  is  ejected,  and  in  protracted  cases  hiccough  is  most 
distressing. 

Following  the  vomiting  or  at  the  same  time  with  it  purging  comes  on, 
and  it  is  usually  preceded  by  borborygmi.  In  rare  cases  there  is  no  vom- 
iting, but  only  intense  pain  in  the  bowels  and  copious  alvine  discharges 
from  the  b^inning  to  the  end  of  the  attack.  The  stools  in  the  ban- 
ning are  normal  in  color,  but  soon  become  pulpy  or  semi-fluid.  As  they 
increase  in  quantity  they  become  watery,  consisting  of  blood-serum  with 
mucus,  cast-oiF  epithelium  and  pus-cells,  and  are  nearly  odorless,  and 
sometimes  resemble  very  closely  the  discharges  of  Asiatic  cholera,  but 
almost  invariably  retain  the  yellow  or  green  color  of  the  bile.  Colorless 
rice-water  discharges  are  observed  in  undoubted  cases  of  cholera  morbus 
outside  of  any  epidemic  influence.  The  discharges  are  acrid  and  irritat- 
ing, and  the  neighboring  parts  become  red  and  excoriated. 

At  the  same  time  there  is  intense  burning  or  tearing  pain  in  the  abdo- 
men, generally  centring  at  the  umbilicus,  great  thirst  and  painful  contrac- 
tions of  the  mascles  of  the  abdomen  and  extremities,  particularly  in  the 
calves  of  the  legs,  and  of  the  flexors  of  the  thighs,  forearms,  fingers,  and 
toes.  In  the  beginning  there  may  be  tympanites,  but  this  soon  disappears, 
and  the  abdomen  becomes  retracted  and  the  muscles  dra^vn  up  into  knots. 
The  cramps  usually  come  on  aft«r  each  act  of  vomiting  and  purging,  but 
they  may  appear  spontaneously.  Abdominal  tenderness  is  either  wanting 
or  slight.  As  the  transudation  continues  the  thirst  becomes  intense,  the 
tongue  cold,  dry,  and  coated,  and  the  tissues  shrivelled  from  loss  of 
water.  The  skin  is  cold,  clammy,  or  covered  with  a  viscid  sweat,  and 
the  surface  of  the  body  is  cyanosed,  violet,  or  in  the  extremities  it  may 
have  a  marbled  appaarance.  The  nose  is  pointed,  the  eyes  dark  and 
sunken,  and  there  is  a  general  appearance  of  collapse. 

The  mind  may  be  clear  throughout,  but  in  protracted  cases  there  is 
great  nervous  prostration.  The  patient  becomes  dull  and  lethargic,  pass- 
ing into  stupor  after  great  restlessness  and  jactitation.    The  voice  is  faint 
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or  whispering,  the  breath  cold,  and  the  respiration  sighing.  The  pulse 
in  the  beginning  may  be  depressed,  but  soon  becomes  rapid  and  often 
imperceptible,  and  there  is  great  prsecordial  anxiety. 

As  the  blood  becomes  thickenea  the  urine  is  hignly  colored,  small  In 
quantity,  and  it  may  be  suppressed.  An  examination  shows  traces  of 
albumen,  casts  and  desquamated  epithelium,  and  a  decrease  in  the  amount 
of  urea  and  salts.  In  the  last  stages  there  may  be  a  slight  rise  in  tem- 
perature, but  it  has  no  definite  course  and  it  is  usually  absent.  In  collapse 
the  temperature  of  the  surface  of  the  body  sinks  below  normal,  but  the 
temperature  of  the  interior  may  rise  as  high  as  101°  or  102°  F.,  as  shown 
by  the  thermometer  in  the  rectum  or  vagina.* 

Progress  and  Termination. — But,  fortunately,  the  course  of  the 
disease  tends  toward  recovery  in  the  large  majority  of  cases.  The  dis- 
charges gradually  decrease  in  quantity,  the  intervals  are  longer,  the 
appearance  becomes  more  natural,  and  a  profuse  perspiration  is  followed 
by  a  refreshing  sleep.  The  surface  becomes  warmer,  the  pulse  slower 
and  more  full,  and  the  skin  regains  its  normal  color. 

If  the  case  has  been  a  severe  one  or  if  it  occurs  in  a  person  much 
enfeebled  by  disease,  it  pursues  a  different  course.  The  discharges 
become  almost  uninterrupted,  and  at  last  are  passed  involuntarily.  The 
cramps  are  almost  continuous  or  are  convulsive,  the  pulse  grows  rapidly 
weaker  and  is  finally  lost,  coma  succeeds  stupor,  and  death  follows  in 
collapse. 

The  duration  of  the  disease  varies  from  a  few  hours  to  two  or  three 
days;  death  has  occurred  within  twelve  hours. 

Recovery  is  generally  complete  after  a  few  hours;  and  this  rapid 
return  to  the  normal  condition  shows  that  there  have  been  no  textural 
change  of  organs.  Sometimes  great  emaciation,  irritability  of  the 
stomach,  and  slight  diarrhoea  persist  for  a  few  days,  or  symptoms  of  a 
general  gastro-enteritis  may  supervene. 

Diagnosis. — In  making  the  diagnosis  of  cholera  morbus  it  is  neces- 
sary to  carefully  differentiate  it  from  epidemic  cholera  and  the  effects 
produced  by  irritant  poisons,  such  as  the  metallic  salts,  poisonous  fungi, 
etc. 

Occurring  during  an  epidemic  of  Asiatic  cholera,  it  is  not  possible  to 
make  a  diagnosis,  as  the  symptoms  of  cholera  morbus  and  of  mild  cases 
of  the  Asiatic  disease  are  identical.  From  severe  cases  it  is  to  be  distin- 
guished by  the  absence  of  antecedent  diarrhoea,  by  the  presence  of  bile  in 
the  vomited  matters,  and  by  the  color  and  fecal  odor  of  the  stools.  The 
nausea  and  abdominal  pain  are  more  marked,  while  the  dyspnoea,  cyanosis, 
and  shrunken  condition  of  the  skin  are  less  marked.  The  mortality  of 
cholera  morbus  is  slight,  whilst  about  one-half  of  those  attacked  with 
epidemic  cholera  die. 

In  irritant  poisoning  the  vomiting  follows  quickly  after  the  ingestion 
of  a  meal  or  poisonous  matter ;  it  continues  for  some  time  before  purging 
begins,  and  is  out  of  all  proportion  to  the  diarrhoea.  The  vomited  matters 
contain  blood  and  mucus  and  are  never  serous  in  character.  Corrosive 
poisons  may  cause  redness,  charring,  or  ulceration  of  the  mouth  and 
throat  and  a  burning  sensation  in  the  stomach.  The  pain  ov^er  the 
stomach  is  more  constant  and  severe,  particularly  in  the  intervals  of 

^  London  Hosp,  Reports^  1856,  vol.  ill.  p.  457. 
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vomiting,  and  there  may  be  abdominal  tenderness  and  bloody  discharges. 
The  expression  is  more  anxious  and  the  pulse  rapid  and  weak. 

Elaterium  and  tartar  emetic  will  bring  on  vomiting  and  purging  which 
resemble  the  symptoms  of  cholera  morbus.  Choleriform  attacks  due 
to  uraemia  simulate  cholera  morbus.  The  distinction  is  to  be  made  by 
the  previous  history — ^pain  and  purging  being  relatively  less  prominent 
in  uraemia — by  the  presence  of  albumen  and  casts  in  the  urine,  and  by  the 
early  tendency  to  coma. 

Acute  peritonitis,  attended  by  copious  vomiting  and  purging,  has  been 
mistaken  for  cholera  morbus,  and  the  true  nature  of  the  affection  only 
revealed  by  the  autopsy. 

Prognosis. — As  a  rule,  cholera  morbus  occurring  in  persons  otherwise 
healthy  ends  favorably  in  a  few  hours.  Cases  of  secondary  fever,  witli 
gastro-intestinal  catarrh,  may  prolong  the  attack  from  a  few  days  to  two 
weeks.  Should  treatment  have  no  effect  in  lessening  the  vomiting  and 
purging,  and  should  the  evidences  of  heart-failure  become  apparent,  a 
fatal  result  may  be  feared.  Death  has  occurred  within  twelve  hours, 
and  the  mortality  is  3  per  cent,  of  uncomplicated  cases.* 

Cases  occurring  in  the  course  of  other  diseases  possess  a  special  gravity. 

Treatment. — ^During  the  summer  months,  and  particularly  in  August 
and  September,  when  the  hot  days  are  succeeded  by  cool  nights,  iced  drinks 
should  be  used  in  moderate  quantities ;  the  diet  should  be  light,  nutritious, 
and  easy  of  digestion.  Unripe  fruits  and  articles  of  food  liable  to  fermen- 
tative clianges  should  not  be  indulged  in. 

Exposure  to  the  night  air,  particularly  after  a  full  meal,  should  be 
especially  avoided,  and  the  clothing  ought  to  be  so  arranged  that  addi- 
tions may  be  made  as  night  approaches.  Slight  attacks  of  indigestion 
should  not  be  neglected,  and  any  irregularity  of  the  bowels  must  receive 
immediate  attention. 

The  period  when  the  physician  is  called  upon  to  prescribe  for  an  attack 
of  cholera  morbus  is  usually  when  the  stomach  has  been  emptied  of  food 
and  the  patient  is  vomiting  incessantly,  purging,  and  writhing  in  pain. 
If  vomiting  has  not  occurred  and  violent  epigastric  pain  is  the  only 
symptom,  the  stomach  should  be  emptied  by  an  emetic  of  hot  water  and 
mustard  repeated  until  the  overcharged  organ  is  completely  emptied.  Par- 
tially-digested food  in  a  state  of  acid  fermentation  will  thus  be  got  rid  of, 
and  the  sufferings  may  be  immediately  but  not  wholly  relieved. 

If  spontaneous  vomiting  has  expelled  the  food,  and  the  matters  vom- 
ited are  green  and  watery,  while  pain  and  frequent  stools  with  muscular 
cramps,  heart  feebleness,  and  threatening  collapse  are  the  symptoms  pre- 
seuted,  the  remedy  par  excellence  is  a  hypodermic  injection  of  sulphate 
of  morphia  (gr.  \  to  ^  with  sulphate  of  atropia  (gr.  y^^  to  yir).  If 
one  dose  is  not  followed  by  decided  mitigation  of  suffering,  the  injection 
is  to  be  repeated  in  a  half  hour  or  an  hour,  not  giving  above  one  grain 
of  morphia  in  divided  doses.  At  the  same  time,  and  while  waiting  for 
the  full  effect  of  the  narcotic,  efforts  can  be  directed  to  giving  ease  to  the 
muscular  spasms  and  pain  by  brisk  friction  with  stimulating  lotions  or 
by  mustard  poultices  to  the  abdomen  and  extremities.  The  morphia 
will  be  the  best  and  quickest  stinuilant  which  can  be  used  ;  it  will  there- 
fore be  useless  in  most  cases  to  administer  brandy,  camphor,  chloroform. 

^  Bartholow.  fVad.  Mtd,^  New  York,  1880,  p.  58. 
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or  other  remedies  of  that  sort.  Waiting  and  giving  nothing  by  the  mouth 
is  the  wiser  course.  In  twenty  minutes  to  half  an  liour  the  most  perfect 
bien  6tre  succeeds  to  tlic  previous  agony  and  exhaustion.  In  some  cases 
the  vomiting,  purging,  and  cramps  cease  more  gradually,  and  six  hours 
will  pass  before  the  patient  is  at  ease.  The  intense  thiret  is  best  treated 
by  the  giving  of  cracked  ice  sparingly  at  first,  more  freely  later. 

Nothing  substitutes  morphia  hypodermically  with  success,  but  in  some 
instances  or  when  the  stomach  is  not  very  irritable  it  may  be  necessary 
to  give  medicine  by  the  mouth.  In  this  case  chloroform  (xv  to  xxx 
drops),  chlorodyue  (x  to  xx  droj^s),  or  spirits  of  camphor  (v  to  x  drops) 
every  quarter  or  half  hour  in  ice-water  may  be  directed.  Chloroform 
and  camphor  can  be  combined  with  the  deodorized  tincture  of  opium  in 
ten-  to  twenty-drop  doses.  Time  is  wasted  in  exj)ecting  relief  from  rem- 
edies which  are  inevitably  rejected  as  soon  as  taken  ;  it  is  only  when  the 
stomach  is  very  tolerant  that  it  is  judicious  to  begin  with  them. 

The  weakness  of  the  heart's  action  must  be  combated  by  brandy  or 
whiskey,  given  by  the  mouth  with  pounded  ice  or  administered  hypo- 
dermically. A  considerable  quantity  of  brandy  or  diluted  alcohol  may 
be  introduced  by  repeated  injections  beneath  the  skin.  Iced  champagne 
may  be  tried  with  good  effect.  H.  C.  Wood  quotes  Hall*  as  recom- 
mending hypodermic  injections  of  chloral  in  the  cold  stage  of  cholera. 
Five  to  eight  grains  in  twenty  minims  of  distilled  water  can  be  thus 
given,  and  relocated  at  intervals  of  fifteen  to  twenty  minutes  until  some 
effect  is  perceived. 

If  vomiting  pci'sists  after  the  other  symptoms — pain  and  muscular 
spasms — ^are  relieved,  it  is  due  to  the  intense  gastric  hyperemia;  giving 
nothing  which  is  not  necessary  is  the  wiser  plan.  Carbolic  acid,  hydro- 
cyanic acid,  bismuth,  bromide  of  sodium,  or  small  doses  of  calomel  are 
remedies  which  meet  the  indication.  Food  should  be  withheld  as  long 
as  possible ;  then  iced  barley-water,  followed  by  milk  and  lime-watei  in 
very  small  quantities  at  short  intervals,  will  test  the  power  of  the  stom- 
ach to  retain  and  digest  food. 

^  Lancelj  May  2,  1874. 
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The  summer  affections  of  the  intestines  in  children  are  chiefly  of  a  diar- 
rhoeal  character.  Diarrhoeal  attacks,  as  is  well  known,  are  much  more 
frequent  and  severe  in  the  summer  months  than  in  other  portions  of  the 
year.  Moreover,  the  diarrhoea  of  the  summer  season  occurs  chiefly  among 
children  under  the  age  of  two  and  a  half  years,  and  is  much  more  com- 
mon and  fatal  in  the  cities  than  in  the  country.  In  the  large  cities  this 
malady  has  heretofore  been  the  annually-recurring  scourge  of  infancy, 
but  of  late  years  its  prevalence  has  been  in  some  degree  diminished  and  its 
severity  controlled  by  the  establishment  of  health  boartls  and  the  enforce- 
ment of  sanitary  regulations.  Still,  it  remains  an  important  disease  in  all 
our  cities,  and  one  that  largely  increases  the  aggregate  mortality.  The 
truth  of  this  statement  is  shown  by  the  statistics  of  deaths  taken  at  ran- 
dom from  the  mortuary  records  of  any  large  city.  Thus,  in  New  York 
City  during  1882  the  deaths  from  diarrhoea  reported  to  the  Health  Board, 
tabulated  in  months,  were  as  follows : 

Jan.     Feb.    Mar.    Apr.    ^lay.    June.       July.      Aug.     Sept.     Oet    Not.    Dec. 

Under  five  years .  34  32  50  50  72  231  1533  817  362  195  68  35 
Over  five  years    .14      15      14      20      15        19        131      149       84        55     31     24 

Therefore,  in  1882 — ^and  the  statistics  of  other  years  correspond  in  this 
particular — it  is  seen  that  nine  times  as  many  deaths  of  children  under 
the  age  of  five  years  occurred  from  diarrhoea  during  the  five  months  fix)m 
June  1st  to  October  31st  as  in  the  remaining  seven  months  of  the  year. 
It  is  also  seen,  in  corroboration  of  the  statement  that  diarrhoea  due  to  hot 
weather  is  chiefly  a  disease  of  infancy  and  early  childhood,  that  during 
these  same  five  months,  which  embrace  the  summer  season,  the  number 
of  deaths  from  diarrhoea  under  the  age  of  five  years  was  seven  and  a  half 
times  greater  than  the  number  over  that  age.  These  statistics  agree  with 
the  general  experience  of  physicians  in  city  practice.  The  summer  diar- 
rhoea would  indeed  be  comparatively  unimportant  were  its  death-rate  as 
low  in  the  first  five  years  of  life  as  subsequently. 

The  following  statistics  show  how  great  a  destruction  of  life  this  mal- 
ady causes  even  under  the  surveillance  of  an  energetic  health  board ;  and 
before  this  board  was  established  it  was  much  greater,  as  I  had  abundant 
opportunities  to  observe.  The  last  annual  report  of  the  New  York  Board 
of  Health  was  made  in  1875,  since  which  time  weekly  bulletins  have  been 
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issued.  The  deaths  from  diarrhoea  at  all  ages  in  the  three  last  years  in 
which  annual  reports  were  issued  were  as  follows : 

1873.  1874.  1875. 

January 04  43  46 

February .84  34  62 

March 97  40  58 

AprU 114  47  45 

May 95  61  89 

June 220  144  167 

July 1514  1206  1387 

August 967  1007  1012 

September 424  587  608 

October 213  255  185 

November 87  106  67 

December 63  66  60 

Thus,  in  these  three  years  the  aggregate  deaths  from  diarrhoea  during  the 
months  from  June  to  October  inclusive,  in  which  months  the  summer 
diarrhoea  prevails,  were  9885,  while  in  the  remaining  seven  months  the 
number  was  only  1407.  How  large  a  proportion  of  these  deaths  in  the 
warm  season  occurred  in  children  we  may  infer  from  remarks  made  by 
the  Health  Board  in  regard  to  another  year.  In  their  annual  report 
for  1870  the  board  state :  "  The  mortality  from  the  diarrhoeal  affections 
amounted  to  2789,  or  33  per  cent,  of  the  total  deaths;  and  of  these  deaths 
95  per  cent,  occurred  in  children  less  than  five  years  old,  92  per  cent,  in 
children  less  than  two.  years  old,  and  67  per  cent,  in  those  less  than  a 
year  old.**  Every  year  the  reports  of  the  Health  Board  furnish  similar 
statistics,  but  enough  have  been  given  to  show  how  great  a  sacrifice  of 
Ufe  the  summer  complaint  produces  annually  in  this  city. 

What  we  observe  in  New  York  in  reference  to  this  disease  is  true  also, 
to  a  greater  or  less  extent,  in  other  cities  of  this  country  and  Europe,  so 
far  as  we  have  reports.  Not  in  every  city  is  there  the  same  proportionate 
mortality  from  this  t^use  as  in  New  York,  but  the  frequency  of  the  sum- 
mer diarrhoea  and  the  mortality  which  attends  it  render  it  an  important 
disease  in,  I  believe,  most  cities  of  both  continents.  In  country  towns, 
whether  in  villages  or  farm-houses,  this  disease  is  comparatively  unim- 
portant, inasmuch  as  few  cases  occur  in  them,  and  the  few  that  do  occur 
are  of  mild  type,  and  consequently  much  less  fatal  than  in  the  cities. 

The  comparative  immunity  of  the  rural  districts  has  an  important  rela- 
tion, as  we  will  see,  to  the  hygienic  management  of  these  cases. 

Etiology. — In  th^  causation  of  this  disease  two  distinct  factors  are 
recognized — ^the  one  atmospheric,  the  other  dietetic. 

The  prevalence  and  severity  of  the  summer  diarrhoea  correspond 
closely  with  the  degree  of  atmospheric  heat,  as  may  be  inferred  from 
the  foregoing  statistics.  In  New  York  this  disease  begins  in  the  month 
of  May — earlier  in  some  years  than  in  others — in  a  few  scattered  cases, 
commonly  of  a  mild  type.  Cases  become  more  and  more  numerous  and 
severe  as  the  weather  grows  warmer  until  July  and  August,  when  the 
diarrhoea  attains  its  maximum  prevalence  and  severity.  In  these  two 
months  it  is  by  far  the  most  frequent  and  fatal  of  all  the  diseases  in 
cities.  In  the  middle  of  September  new  patients  begin  to  be  less  com- 
mon, and  in  the  latter  part  of  this  month  and  subsequently  new  cases  do 
not  occur,  unless  under  unusual  circumstances  which  favor  the  develop- 
ment of  this  malady.     In  New  York  a  considerable  number  of  deaths 
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of  infants  occur  from  the  diarrhoea  in  October.  October  is  not  a  hot 
month  in  our  latitude — its  average  temperature  is  lower  than  that  of 
May — ^and  yet  the  mortality  from  this  disease  is  considerably  larger  in 
the  former  than  in  the  latter  month.  This  fact,  which  seems  to  show 
that  the  prevalence  of  the  summer  diarrhoea  does  not  correspond  with  the 
degree  of  atmospheric  heat,  is  readily  explained.  The  mortality  in  Octo- 
ber, and  indeed  in  the  latter  part  of  September,  is  not  that  of  new  cases, 
but  is  mainly  of  infants,  as  I  have  observed  every  year,  who  contract  the 
disease  in  July  or  August  or  earlier,  and  linger  in  a  state  of  emaciation 
and  increasing  weakness  till  they  finally  succumb,  some  even  in  cool 
weather. 

The  fact  is  therefore  undisputed,  and  is  universally  admitted,  that  the 
summer  season,  stated  in  a  general  way,  is  the  cause  of  this  annually- 
recurring  diarrhoeal  epidemic,  but  it  is  not  so  easy  to  determine  what  are 
the  exact  causative  conditions  or  agents  which  the  summer  weather  brings 
into  activity.  That  atmospheric  heat  does  not  in  itself  cause  the  diarrhoea 
is  evident  from  the  fact  that  in  the  rural  districts  there  is  the  same  inten- 
sity of  heat  as  in  the  cities,  and  yet  the  summer  complaint  does  not  occur. 
The  cause  must  be  looked  for  in  that  state  of  the  atmosphere  engendered 
by  heat  where  unsanitary  conditions  exist,  as  in  large  cities.  Moreover, 
observations  show  that  the  noxious  effluvia  with  which  the  air  becomes 
polluted  under  such  circumstances  constitute  or  contain  the  morbific  agent. 
Thus,  in  one  of  the  institutions  of  this  city  a  few  years  since,  on  May  10, 
which  happened  to  be  an  unusually  warm  day  for  this  month,  an  offensive 
odor  was  noticed  in  the  wards,  which  was  traced  to  a  large  manure-heap 
that  was  being  upturned  in  an  adjacent  garden.  On  this  day  four  young 
children  were  severely  attacked  by  diarrhoea,  and  one  died.  Many  other 
examples  might  be  cited  showing  how  the  foul  air  of  the  city  during  the 
hot  months,  when  animal  and  vegetable  decomposition  is  most  active, 
causes  diarrhoea.  Several  years  since,  while  serving  ^as  sanitary  inspector 
for  the  Citizens'  Association  in  one  of  the  city  districts,  my  attention  was 
particularly  called  to  one  of  the  streets,  in  which  a  house-to-house  visita- 
tion disclosed  the  fact  that  nearly  every  infant  between  two  avenues  had 
the  diarrhoea,  and  usually  in  a  severe  form,  not  a  few  dying.  This  street 
was  compactly  built  with  wooden  tenement-houses  on  each  side,  and  con- 
tained a  dense  population,  mainly  foreign,  poor,  ignorant,  and  filthy  in 
their  habits.  It  had  no  sewer,  and  the  refuse  of  the  kitchens  and  bed- 
chambers was  thrown  into  the  street,  where  it  accumulated  in  heaps. 
Water  trickled  down  over  the  sidewalks  from  the  houses  into  the 
gutters  or  was  thrown  out  as  slops,  so  that  it  kept  up  a  constant 
moisture  of  the  refuse  matter  which  coverol  the  street,  and  promoted 
the  decay  of  the  animal  and  vegetable  substances  which  it  contained. 
The  air  in  the  domicils  and  street  under  such  conditions  of  impurity 
was  necessarily  foul  in  the  extreme,  and  stifling  during  the  hot  days 
and  nights  of  July  and  August ;  and  it  was  evidently  the  important 
factor  in  producing  the  numerous  and  severe  diarrhoeal  cases  which  were 
in  these  domicils. 

In  another  locality,  occupied  by  tripe-dealers  and  a  low  class  of  butchers 
who  carried  on  fat-  and  bone-boiling  at  night,  the  air  was  so  foul  after  dark 
that  the  peculiar  impurity  which  tainted  it  could  be  distinctly  noticed  in 
tlie  mouth  for  a  considerable  time  after  a  night  visit.    In  the  street  where 
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these  nuisances  existed  and  in  adjacent  streets  the  summer  diarrhoea  was 
very  prevalent  and  destructive  to  human  life.  Murchison  states  that 
twenty  out  of  twenty-five  boys  were  affected  with  purging  and  vomiting 
from  inhaling  the  effluvia  from  the  contents  of  an  old  drain  near  their 
school-room.  Physicians  are  familiar  with  a  similar  fact  showing  this 
purgative  effect  of  impure  air — that  the  atmosphere  of  a  dissecting-room 
often  causes  diarrhoea  in  those  otherwise  healthy.  , 

The  exact  nature  of  the  deleterious  agent  or  agents  in  foul  air  which 
cause  the  diarrhoea,  whether  they  be  gases  or  organisms,  has  not  been 
fully  determined  ;  but  at  a  recent  meeting  of  the  Berliner  Med.  Gesell- 
schaft,  A.  Baginsky  made  a  report  on  the  bacilli  of  cholera  infantum, 
which  he  states  he  has  found  both  in  the  dejections  and  in  the  intestinal 
mucous  membrane  in  the  bodies  of  those  who  have  perished  with  this 
disease.  In  the  stools,  along  with  numerous  other  organisms,  Baginsky 
states  that  he  found  masses  of  zoo^loea,  and  the  same  organisms  he 
detected  on  the  surface  of  the  small  intestines,  and  could  trace  their 
wanderings  as  far  as  the  submucous  tissue.^  But  it  is  evidently  very 
difficult  to  determine  whether  such  organisms  sustain  a  causative  relation 
to  diarrhoea  or  spring  into  existence  in  consequence  of  the  foul  secretions 
and  decomposing  fecal  matters  which  are  present. 

The  impurities  in  the  air  of  a  large  city  are  veir  numerous.  Among 
those  of  a  gaseous  nature  are  sulphurous  acid,  sulphuric  acid,  sulphur- 
etted hydrogen ;  various  gases  of  the  carbon  group,  as  carbonic  acid,  car- 
buretted  hydrogen,  and  carbonic  oxide ;  gases  of  the  nitrogen  group,  as 
the  acetate,  sulphide,  and  carbonate  of  ammonium,  nitrous  and  nitric  acids ; 
and  at  times  compounds  of  phosphorus  and  chlorine  (Parkes).  A  theory 
deserving  consideration  is  that  certain  gaseous  impurities  found  in  the 
air  form  purgative  combinations.  D.  F.  Lincoln,  in  his  interesting 
paper  on  the  atmosphere  in  the  Cydopccdia  ofMedlciTiey  writes  in  regard 
to  sulphuretted  hydrogen  :  "When  in  the  air,  freely  exposed  to  the  con- 
tact 01  oxygen,  it  becomes  sulphuric  acid.  Sulphide  of  ammonium  in 
the  same  circumstances  becomes  a  sulphate,  which,  encountering  common 
salt  (chloride  of  sodium),  produces  sulphate  of  sodium  and  chloride  of 
ammonium.  The  sulphates  form  a  characteristic  ingredient  of  the  air 
in  manufacturing  districts."  The  sulphates,  we  know,  are  for  the  most 
part  purgatives,  but  whether  they  or  other  chemical  agents  exist  in  the 
respired  air  in  sufficient  quantity  to  disturb  the  action  of  the  intestines, 
even  where  atmospheric  impurities  are  most  abundant,  is  problematical 
and  uncertain. 

Again,  the  solid  impurities  in  the  air  of  a  large  city  are  very  numer- 
ous, as  any  one  may  observe  by  viewing  a  sunbeam  in  a  darkened  room, 
which  is  made  visible  by  the  numerous  particles  floating  in  it.  These 
particles  consist  largely  of  organic  matter,  which  sometimes  has  been 
carried  a  long  distance  by  the  wind.  The  remarkable  statement  has 
been  made  that  in  the  air  of  Berlin  organic  forms  have  been  found  of 
African  production.  Ehrenl)erg  discovered  fragments  of  insects  of  vari- 
ous kinds — rhizopods,  tardigrades,  polygastrica,  etc. — which,  existing  in 
considerable  quantity  and  inlialed  in  hot  weather,  when  decomposition 
and  fermentation  are  most  active,  may  be  deleterious  to  the  system. 
Monads,  bacteria,  vibriones,  amorphous  dust  containing  spores  which 

*  Allegan.  Wien,  Mediz.  Zeitungf  "Soy.  6,  1883. 


730    INTESTINAL  AFFECTIONS  OF  CHILDREN  IN  HOT  WEATHER. 

retain  their  vitality  for  months,  are  among  the  substances  found  in  the 
air  of  cities.  The  well-known  hazy  appearance  of  the  atmosphere  rest- 
ing over  a  large  city  like  New  York  when  viewed  from  a  distance  is  due 
to  the  gaseous  and  solid  impurities  with  which  the  air  is  so  abundantly 
supplied — impurities  which  assume  importance  in  pathological  studies, 
since  minute  organisms  are  now  believed  to  cause  so  many  diseases  the 
etiology  of  which  has  heretofore  been  obscure.  With  our  present  know- 
ledge we  mast  be  content  with  the  general  statement  that  impure  air  is 
one  of  the  two  important  factors  which  cause  summer  diarrhoea,  without 
being  able  to  state  positively  which  of  the  elements  in  the  air  are  most 
instrumental  in  causing  this  result.  But  the  theory  is  plausible  that 
minute  organisms  rather  than  chemical  products  are  the  chief  cause. 
Henoch  of  Berlin,  writing  upon  this  subject,  calls  attention  to  the  disease 
known  as  intestinal  mycosis,  its  prominent  symptom  being  a  severe  diar- 
rhoea produced  by  eating  diseased  meat  containing  a  fungus.  He  believes 
that  "  a  portion  of  the  fungus  not  destroyed  by  the  gastric  juice  settles 
upon  different  parts  of  the  intestine,  and  there  produces  its  effects ;"  and 
he  adds,  "At  present,  however,  we  can  regard  the  mykotic  theory  of 
cholera  infantum  only  as  a  very  probable  hypothesis.  There  is  no  doubt 
that  high  atmospheric  temperature  increases  the  tendency  to  fermentation 
dyspepsias  which  is  present  in  imperfectly-nourished  children  at  all  seasons, 
and  causes  them  to  appear  not  only  epidemically,  but  also  in  an  extremely 
acute  form  which  is  not  frequent  under  ordinary  circumstances.  This 
would  lead  to  the  conclusion  that,  in  addition  to  the  heat,  infectious  germs 
are  present,  which,  being  developed  in  great  masses  by  the  former,  enter 
the  stomach  with  the  food.''  The  fungus  theory  of  the  causative  relation 
of  atmospheric  heat  to  the  diarrhoea  of  the  summer  season  as  thus  explained 
by  Henoch  commands  the  readier  assent  since  it  comports  with  the  well- 
known  facts  relating  to  the  etiology  of  the  summer  complaint.  This  dis- 
ease, as  we  have  seen,  is  most  prevalent  and  fatal  under  precisely  those 
conditions  of  dense  population,  filthy  domicils  and  streets,  and  atmo- 
spheric heat  which  are  favorable  for  the  development  of  low  organisms. 

In  those  portions  of  our  cities  which  are  occupied  by  the  poor,  more 
than  anywhere  else,  those  conditions  prevail  w^hich  render  the  atmosphere 
deleterious.  One  accustomed  to  the  pure  air  of  the  country  would 
scarcely  believe  how  stifling  and  poisonous  the  atmosphere  becomes  dur- 
ing the  hot  summer  days  and  close  summer  nights  in  and  around  the 
domicils  in  the  poor  quarters  of  the  city.  Among  the  causes  of  this 
foul  air  may  be  mentioned  too  dense  a  population,  the  occupancy  of 
small  rooms  by  large  families,  rigid  economy  and  ceaseless  endeavor  to 
make  euds  meet,  so  that  in  the  absorbing  interest  sanitary  requirements 
are  sadly  neglected.  Adults  of  such  families,  and  children  of  both  sexes 
as  soon  as  they  are  old  enough,  engage  in  laborious  and  often  filthy  occu- 
pations. Many  of  them  seldom  bathe,  and  they  ofticn  wear  for  days  the 
same  undergarments,  foul  with  perspiration  and  dirt.  The  intemperate, 
vicious,  and  indolent,  who  always  abound  in  the  quarters  of  the  city 
poor,  are  notoriously  filthy  in  their  habits  and  add  to  the  insalubrity 
by  their  presence.  Children  old  enough  to  be  in  the  streets  and  adidts 
away  at  their  occupations  escape  to  a  great  extent  the  evil  effects  of 
impure  air,  but  the  infantile  population  always  suffer  severely. 

Every  physician  who  has  witnessed  the  summer  diarrhoea  of  infants  is 
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aware  of  the  fact  that  the  mode  of  feeding  lias  much  to  do  with  its 
occurrence.  A  large  proportion  of  those  who  each  summer  fall  victims 
to  it  would  doubtless  escape  if  the  feeding  were  exactly  proper.  In 
New  York  City  facts  like  the  following  are  of  common  occurrence  in 
the  practice  of  all  physicians :  Infants  under  the  age  of  eight  months^ 
if  bottle-fed,  nearly  always  contract  diarrhoea,  and  usually  of  an  obsti- 
nate character,  during  the  summer  months.  The  younger  the  infant,  the 
less  able  is  it  to  digest  any  other  food  than  breast-milk,  and  the  more 
liable  is  it  therefore  to  suffer  from  diarrhoea  if  bottle-fed.  In  the  insti- 
tutions nearly  every  bottle-fed  infant  under  the  age  of  four  or  even  six 
months  dies  in  the  hot  months  with  symptoms  of  indigestion  and  intes- 
tinal catarrh,  while  the  wet-nursed  of  the  same  ages  remain  well.  Sud- 
den weaning,  the  sudden  substitution  of  cow's  milk  or  any  artificially- 
prej>ared  food  in  place  of  breast-milk  in  hot  weather,  almost  always 
produces  diarrhoea,  often  of  a  severe  and  fattd  nature.  Feeding  an  infant 
in  the  hot  months  with  indigestible  and  improper  food,  as  fruits  with 
seeds  or  the  ordinary  table-food  prepared  in  such  a  way  that  it  over- 
taxes the  digestive  function  of  the  infant,  causes  diarrhoea,  and  not 
infrequently  that  severe  form  of  it  which  will  be  described  under  the 
term  cholera  infantum.  Many  obstinate  cases  of  the  summer  complaint 
b^in  to  improve  under  change  of  diet,  as  by  the  substitution  of  one 
kind  of  milk  for  another  or  the  return  of  the  infant  to  the  breast  after 
it  has  been  temporarily  withdrawn  from  it.  It  is  a  common  remark  in 
the  families  of  the  city  poor  that  the  second  summer  is  the  period  of 

Greatest  danger  to  infants.  This  increased  liability  of  infants  to  contract 
iarrhoea  in  the  second  summer  is  due  to  the  fact  that  most  infants  in 
their  second  year  are  table-fetl,  while  in  the  first  year  they  are  wet- 
nursed.  Such  facts,  with  which  all  physicians  are  familiar,  show  how 
im|K)rtant  the  diet  is  as  a  factor  in  causing  the  summer  complaint. 

Occasionally,  from  continued  ill-health,  the  milk  of  the  mother  or  wet- 
nurse  does  not  agree  with  the  nursling.  Examined  with  the  microscope, 
it  is  found  to  contain  colostrum.  Under  such  circumstances  if  a  healtny 
wet-nurse  be  employed  the  diarrhoea  ceases.  It  is  very  important 
that  any  woman  furnishing  breast-milk  to  an  infant  should  lead  a  quiet 
and  regular  life,  with  regular  meals  and  sleep.  In  the  Louisville  Med. 
Journal,  Aug.  19,  1882,  R.  B.  Gilbert  relates  striking  cases  in  which 
venereal  excesses  on  the  part  of  wet-nurses  were  immediately  followed 
by  fatal  diarrhoea  in  the  infants  which  they  suckled. 

One  not  a  rasident  would  scarcely  be  able  to  appreciate  the  difficulty 
which  is  experienced  in  a  large  city  in  obtaining  proper  diet  for  young 
children,  especially  those  of  such  an  age  that  they  require  milk  as  the 
basis  of  their  food.  Milk  from  cows  stabled  in  the  city  or  having  a 
limited  pasturage  near  the  city,  and  fed  upon  a  mixture  of  hay  with  gar- 
den and  distillery  products,  the  latter  oflen  largely  predominating,  is 
unsuitable.  It  is  deficient  in  nutritive  properties,  prone  to  fermentation, 
and  from  microscopical  and  chemical  examinations  which  have  been 
made  it  appears  tliat  it  often  contains  deleterious  ingredients.  If  milk 
be  obtained  from  distant  farms  where  pasturage  is  fresh  and  abundant — 
and  in  New  York  City  tliis  is  the  usual  source  of  the  supply— consider- 
able time  elapses  l)efore  it  is  served  to  customers,  so  that,  particularly  in 
the  hot  months  of  July  and  August,  it  frec^uently  has  begun  to  undei'go 


732    INTESTINAL  AFFECTIONS  OF  CHILDREN  IN  HOT  WEATHER. 

lactio-acid  fermentation  when  the  infants  receive  it.  That  dispensed  to 
families  in  the  morning  is  the  milking  of  the  previous  morning  and 
evening.  The  common  result  of  the  use  of  tliis  milk  in  midsummer  by 
infants  under  the  age  of  ten  months  is  more  or  less  diarrhoea. 

The  ill-success  of  feeding  with  cow's  milk  has  led  to  the  preparation 
of  various  kinds  of  food  which  the  shops  contain,  but  no  dietetic  prep- 
aration has  yet  a])peared  which  agrees  so  well  with  the  digestive  function 
of  the  infant  as  brcast-milk,  and  is  at  the  same  time  sufficiently  nutritive. 

In  New  York  City  improper  diet,  unaided  by  the  conditions  which  hot 
weather  produces,  is  a  common  cause  of  diarrhoea  in  young  infants,  for 
we  meet  with  this  diarrhoea  in  infants  who  are  bottle-fed  at  all  seasons ; 
but  when  the  atmospheric  conditions  of  hot  weather  and  the  use  of  food 
unsuitable  for  the  age  of  the  infant  are  both  present  and  operative,  this 
diarrhoea  so  increases  in  frequency  and  severity  that  it  is  proper  to  desig- 
nate it  the  summer  epidemic  of  the  cities.  Several  years  since,  l)efore  the 
New  York  Foundling  Asylum  was  established,  the  foundlings  of  New 
York,  more  than  a  thousand  annually,  were  taken  to  the  almshouse  on 
Blackweirs  Island  and  consigned  to  the  care  of  the  pauper-women,  who 
were  mostly  old,  infirm,  and  filthy  in  their  habits  aud  apparel.  Their 
beds,  in  which  the  foundlings  were  also  placed  alongside  of  them,  were 
seldom  clean,  not  properly  aired  and  washed,  and  under  the  beds  were 
various  garments  and  utensils  which  these  pauper-women  had  brought 
with  them  as  their  sole  property  from  their  miserable  abodes  in  the  city. 
With  such  surroundings,  the  air  which  these  infants  breathed  day  and 
night  manifestly  contained  poisonous  emanations;  while  their  diet  was 
equally  improper,  for  it  was  prepared  by  these  women  from  such  milk 
and  farinaceous  food  as  were  furnished  the  almshouse.  When  assigned 
to  duty  in  the  almshouse,  this  service  being  at  that  time  a  branch  of 
Charity  Hospital,  I  was  informed  that  all  the  foundlings  died  before  the 
age  of  two  months ;  one  only  was  pointed  out  as  a  curiosity  which  had 
been  an  exception  to  the  rule.  The  disease  of  which  they  perished  was 
diarrhoea,  and  this  malady  in  the  summer  months  was  especially  severe 
and  rapidly  fatal.  The  unpleasant  experiences  in  this  institution  fur- 
nished additional  evidence,  were  any  wanting,  that  foul  air  and  improper 
diet  are  the  two  important  factors  in  causing  the  summer  diarrhoea  of 
infants.  Since  that  beneficial  charity,  the  New  York  Foundling  Asylum, 
in  East  Sixty-eighth  street,  came  into  existence,  providing  pure  air  and, 
for  a  considerable  proportion  of  the  foundlings,  breast-milk,  many  of 
these  waifs  have  been  rescued  from  death. 

•  I  have  already  stated  that  this  disease  occurs,  with  an  occasional  excej)- 
tion,  under  the  age  of  two  and  a  half  years.  The  following  table  embraces 
all  the  cases  that  came  to  one  of  the  city  dispensaries  during  my  service 
between  the  months  of  May  and  October,  inclusive : 

Age.  Caaes. 

6  months  or  under  . 58 

5  months  to  12  months 212 

12  months  to  IS  months 174 

is  months  to  24  months 93 

24  months  to  36  months 36 

Total 573 

After  the  third  year  the  liability  to  the  summer  complaint  so  rapidly 
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diminishes  that  comparatively  few  are  affected  by  it.  It  is  seen  from 
the  above  statistics  that  by  far  the  largest  number  of  cases  occur  during 
the  period  of  first  flentition ;  hence  the  prevalent  opinion  among  families 
that  dentition  causes  the  diarrhoea.  It  is  the  common  belief  among  the 
poor  of  New  York  that  diarrhoea  occurring  during  dentition  is  conserv- 
ative, and  should  not  be  checked.  They  believe  that  an  infant  cutting 
its  teeth  suffers  less,  and  may  be  saved  from  serious  illness,  if  it  have 
frequent  stools.  Every  summer  I  see  infants  reduced  to  a  state  of  immi- 
nent danger  through  the  continuance  of  diarrhoea  during  several  weeks, 
nothing  having  been  done  to  check  it  in  consequence  of  this  absurd 
belief.  The  progressive  loss  of  flesh  and  strength  and  wasting  of  the 
features  do  not  excite  alarm,  under  the  blinding  influence  of  this  theory, 
till  the  diarrhoea  has  continued  so  long  and  become  so  severe  that  it  is 
with  difficulty  controlled,  and  the  patient  is  in  a  state  of  real  danger 
when  the  physician  is  first  summoned.  The  following  statistics,  which 
comprise  cases  occurring  during  my  service  in  one  of  the  city  dispensa- 
ries, show  the  preponderance  of  cases  during  the  age  when  dental  evolution 
is  occurring : 

Cisw. 

No  teeth  and  no  marked  turgescence  of  gums 47 

Cutting  incisora 106 

^*       anterior  molars 41 

''       canines 40 

"       last  molars 20 

All  the  teeth  cut _28 

Total 282 

It  SO  happens  that  the  period  of  dental  evolution  corresponds  with  that 
of  the  most  rapid  development  and  the  greatest  functional  activity  of 
the  gastric  and  intestinal  follicles,  and  the  predisposition  which  exists  to 
diarrhoea]  maladies  at  this  age  must  be  attributed  to  this  cause  rather 
than  to  'J^ntition. 

Symptoms. — ^The  summer  diarrhoea  of  infants  commonly  begins  grad- 
ually with  languor,  fretfulness,  and  slight  febrile  movement.  The  diarrhoea 
at  firH;  usually  attracts  little  attention  from  its  mildness.  The  stools,  while 
they  are  thinner  than  natural,  vary  in  appearance,  being  yellow,  brown,  or 
green.  Infants  with  milk  diet  are  apt  to  pass  green  and  acid  stools 
containing  particles  of  undigested  casein.  The  tongue  in  the  commence- 
ment of  the  attack  is  moist  and  covei'ed  with  a  slight  fur.  At  a  more 
advanced  stage  it  may  be  moist,  but  is  often  dry,  and  in  dangerous  forms 
of  tlie  malady,  accompanied  by  prostration,  the  buccal  surface  is  red  and 
the  gums  more  or  less  swollen  and  sometimes  ulcerated.  Vomiting  is 
common.  It  may  commence  simultaneously  with  the  diarrhoea,  especially 
when  food  that  is  unusually  indigestible  and  irritating  to  the  stomach 
has  been  given,  but  more  frequently  this  symptom  does  not  appear  until 
the  diarrhoea  has  continued  a  few  days.  I  preserved  memoranda  of  the 
date  when  vomiting  began  in  the  cases  treated  in  two  consecutive  sum- 
mers, and  found  that  ordinarily  it  was  toward  the  close  of  the  first  week. 
When  it  is  an  early  and  prominent  symptom  it  appears  to  be  due  to  the 
presence  in  the  stomach  of  imperfectly  digested  or  fermented  and  acid 
food,  which,  when  ejected,  gives  a  decidedly  acid  reaction  with  appropriate 
tests.  It  contains  coagulated  casein  and  undigested  particles  of  whatever 
food  has  been  given.     In  many  patients  the  progressive  loss  of  flesh  and 
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strength  is  largely  due  to  the  indigestion  and  vomiting  by  which  the  food, 
whicli  is  so  much  required  for  proper  nourishment,  is  lost. 

Emesis  occurring  at  a  late  stage  of  the  summer  complaint  is  often  due 
to  commencing  spurious  hydrocephalus,  which  is  not  an  infrequent  com- 
plication, as  we  will  see,  of  protracted  cases.  Perhaps  when  a  late  symp- 
tom it  may  sometimes  have  an  ursemic  origin,  for  the  urine  is  usually  quite 
scanty  in  advanced  cases.  It  seems  probable,  however,  that  deleterious 
effects  from  non-elimination  of  urea  are  to  a  considerable  extent  prevented 
by  the  diarrhoea. 

The  fecal  evacuations  may  remain  nearly  uniform  in  appearance  during 
the  disease,  but  in  many  patients  they  vary  in  color  and  consistence  at 
different  periods.  In  the  same  case  they  may  be  brown  and  offensive  at 
one  time,  green  at  another,  and  again  they  may  contain  masses  of  a  putty- 
like appearance,  the  partly-digested  casein  or  altered  epithelial  cells.  The 
stools  sometimes  consist  largely  of  mucus,  with  or  without  occasioual 
streaks  of  blood,  indicating  the  predominance  of  inflammation  in  the 
colon.  This  is  the  mucous  diarrhoea  of  Barrier.  The  stools  are  some- 
times yellow  when  passed,  but  become  green  on  exposure  to  the  air  from 
chemical  reaction  due  to  admixture  with  the  urine. 

The  character  of  the  alvine  discharges  is  interesting.  In  addition  to 
undigested  casein  I  have  fouud  epithelial  cells,  single  or  in  clusters  (some- 
times regularly  arranged  as  if  detached  in  mass  from  the  villi),  fibres  of 
meat,  crystalline  formations,  mucus,  and  occasionally  blood,  as  stated 
above.  In  one  instance  I  observed  an  appearance  resembling  three  or 
four  crypts  of  Lieberkiihn  united,  probably  thrown  off  by  ulceration.  If 
the  stools  are  green,  colored  masses  of  various  sizes,  but  mostly  small,  are 
also  seen  under  the  microscope. 

The  pulse  is  accelerated  according  to  the  severity  of  the  attack.  The 
heat  of  the  surface  is  at  first  apt  to  be  increased,  though  but  slightly  in 
ordinary  cases ;  but  when  the  vital  powers  b^in  to  fail  from  the  con- 
tinuance of  the  diarrhoea  the  warmth  of  the  surface  diminishes.  In 
advanced  cases  approaching  a  fatal  termination  the  face  and  extremities 
are  pallid  and  cool,  and  the  pulse  gradually  becomes  more  frequent  and 
feeble.  The  skin  is  usually  dry,  and,  as  already  stated,  the  urinary 
secretion  diminished.  In  severe  cases  attended  by  frequent  alvine  dis- 
charges the  infant  does  not  pass  urine  oftener  than  once  or  twice  daily. 
The  imperfect  action  of  the  skin  and  kidneys  is  noteworthy. 

Protracted  cases  of  the  summer  complaint  are  apt  to  be  complicated 
by  two  cutaneous  eruptions— erythema  extending  over  the  perineum  and 
frequently  as  far  as  the  thighs  and  lower  part  of  the  abdomen,  due  to  the 
acid  and  irritating  character  of  the  stools ;  and  boils  upon  the  forehead 
and  scalp.  The  latter  sometimes  extend  to  the  pericranium,  and  in  case 
of  recovery  leave  permanent  cicatrices.  This  furuncular  affection  of  the 
scalp  has  seemed  to  me  useful  in  consequence  of  the  external  irritation 
which  it  causes,  since  it  occurs  at  a  time  when,  on  account  of  the  feeble 
heart's  action  and  languid  circulation,  passive  congestion  of  the  vessels  of 
the  brain  and  meninges  is  liable  to  be  present. 

Patients  who  are  weak  and  wasted  in  consequence  of  protracted  diar- 
rhoea, remaining  almost  constantly  in  the  recumbent  position,  often  have 
an  occasional  dry  cough  which  continues  till  the  close  of  life.  It  is  due 
to  hypostatic  congestion  in  the  lungs,  usually  limited  to  the  posterior  and 
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inferior  portions  of  the  lobes,  extending  but  a  little  way  into  the  lungs. 
It  IS  the  result  of  prolonged  recumbency  with  feeble  hearths  action  and 
feeble  pulmonary  circulation.  Infants  reduced  by  chronic  diseases,  lying 
day  after  day  in  their  cribs  with  little  movement  of  their  bodies,  are  very 
liable  to  this  passive  congestion  of  depending  portions  of  their  lungs, 
toward  which  the  blood  gravitates,  and  into  which  but  little  air  enters 
in  consequence  of  their  distance  and  position  and  the  feeble  respirations. 
The  hypersBmia  which  results  is  of  a  passive  character,  a  venous  conges- 
tion, and  the  affected  lobules  have  a  dusky-re<l  color.  This  congestion, 
continuing,  soon  results  in  pneumonitis  of  the  catarrhal  form,  subacute 
and  of  a  low  grade,  for  pulmonary  lobules  in  which  the  blood  remains 
stagnant  soon  exhibit  augmented  cell-proliferation,  perhaps  from  the  irri- 
tating effects  of  the  elements  of  the  blood  now  withdrawn  from  the  cir- 
culation. 

I  have  made  or  procured  a  considerable  number  of  microscopic  exam- 
inations in  these  cases  of  hypostatic  pneumonia,  and  the  solidification  of 
the  pulmonary  lobules  has  l>een  found  to  be  due  to  the  exaggerated  devel- 
opment of  the  epithelial  cells  in  the  alveoli,  together  with  venous  con- 
gestion. The  aflected  lobules,  whether  in  the  stage  of  hypostatic  conges- 
tion or  the  more  advanced  stage  of  hypostatic  pneumonitis,  w^hen  examined 
at  the  autopsy,  were  somewhat  softer  than  in  health,  of  dark  color,  and 
many  of  the  lobules  could  be  inflated  by  strong  force  of  the  breath ;  but 
in  protracted  cases  the  alveoli  in  central  parts  of  the  inflamed  area  resisted 
insuflBation.  The  lung  in  hypostatic  pneumonia,  even  when  it  is  inflated, 
still  feels  firmer  between  the  fingers  than  normal  lung. 

Hypostatic  pneumonia  is  so  common  in  hospitals  for  infants  that  some 
physicians  whose  observations  have  been  chiefly  in  such  institutions  have 
almost  ignored  other  forms  of  pulmonary  inflammation.     Billard,  many 

i rears  ago,  wrote :"....  The  pneumonia  of  young  children  is  evident- 
y  the  result  of  stagnation  of  blood  in  their  lungs.  Under  these  circum- 
stances the  blood  may  be  regarded  as  a  kind  of  foreign  body.''  Of  all 
the  chronic  and  exhausting  diseases  of  infancy,  no  one  has,  according  to 
my  observations,  been  so  frequently  complicated  by  hypostatic  pneumonia 
as  the  disease  which  we  are  considering,  although  it  does  not  usually  give 
rise  to  any  more  prominent  symptom  than  an  occasional  cough.  Limited 
to  a  small  and  almost  immovable  part  of  the  lung,  it  does  not  ordinarily 
accelerate  respiration  or  render  it  painful,  and  the  cough  is  also  apparent- 
ly painless. 

When  progressive  loss  of  flesh  and  strength  has  continued  several 
weeks,  and  the  patient  is  much  exhausted,  another  complication  is  apt  to 
occur,  known  as  spurious  hydrocephalus  or  the  hydrocephaloid  disease, 
the  anatomical  characters  of  which  will  be  described  in  the  proper  place. 
The  commencement  of  spurious  hydrocephalus  is  announced  by  gradually 
increasing  drowsiness,  perhaps  preceded  by  a  period  of  unusual  fretful- 
ness.  Vomiting  and  rolling  the  head  are  occasional  early  symptoms  of 
this  complication.  As  the  drowsiness  increases  the  pupils  become  less 
sensitive  to  light  than  in  their  normal  state,  and  are  usually  contracted. 
When  the  drowsiness  becomes  profound  and  constant,  the  pupils  remain 
contracted  as  in  sound  sleep  or  in  opium  narcotism.  The  functional 
activity  of  the  organs  is  now  also  diminished,  the  vomiting  ceases,  the 
stools  become  less  frequent,  the  buccal  surface  dry,  and  the  urine  more 
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scanty,  while  the  pulse  is  more  frequent  and  feeble.  Spurious  hydrci- 
ceplialus  either  continues  till  death,  or  by  stimulation  the  patient  may 
emerge  from  it.     When  profound  the  usual  result  is  death. 

Although  the  summer  complaint  in  its  commencement  may  be  prompt- 
ly arrested  by  proper  hygienic  and  medicinal  treatment,  if  it  continue  a 
few  weeks  the  anatomical  changes  which  occur  are  such  that  recoven', 
if  it  take  place,  is  necessarily  slow  and  gradual.  Improvement  is  shown 
by  better  digestion,  fewer  stools  and  of  better  appearance,  less  frequent 
vomiting,  a  more  cheerful  countenance,  and  the  absence  of  symptoms 
which  indicate  a  complication.  Many  recover  after  days  of  anxious 
watching  and  perhaps  after  many  fluctuations. 

Death  may  occur  early  from  a  sudden  aggravation  of  symptoms  and 
rapid  sinking,  or  the  attack  may  be  so  violent  from  the  first  that  the 
infant  quickly  succumbs ;  but  more  frequently  death  takes  place  after  a 
prolonged  sickness.  Little  by  little  the  patient  loses  flesh  and  strength, 
till  a  state  of  marked  emaciation  is  reached.  The  eyes  and  cheeks  are 
sunken,  the  bony  projections  of  the  face,  trunk,  and  limbs  become  prom- 
inent, and  the  skin  lies  in  wrinkles  from  the  wasting.  The  altered 
expression  of  the  face  makes  the  patient  look  older  than  the  actual  age. 
The  joints  in  contrast  with  the  wasted  extremities  seem  enlarged  and  tlie 
fingers  and  toes  elongated.  The  stools  diminish  in  frequency  from  dimin- 
ished peristaltic  and  vermicular  action,  and  vomiting,  if  previously  pres- 
ent, now  ceases.  A  feeble,  quick,  and  scarcely  appreciable  pulse,  slow 
respiration,  and  diminished  inflation  of  the  lungs,  sightless  and  contracted 
pupils,  over  which  the  eyelids  no  longer  close,  announce  the  near  approach 
of  death.  The  drowsiness  increases  and  the  limbs  become  cool,  while  per- 
haps the  head  is  hot.  The  infant  no  longer  has  the  ability  to  nurse,  or 
if  bottle-fed  the  food  placed  in  the  mouth  flows  back  or  is  swal- 
lowed with  apparent  indifference.  So  low  is  its  vitality  that  it  lies 
pallid  and  almost  motionless  for  hours  or  even  days  before  death,  and 
death  occurs  so  quietly  that  the  moment  of  its  occurrence  is  scarcely 
appreciable. 

Anatomical  Characters. — Since  the  prominent  and  essential  symp- 
toms of  the  disease  which  we  are  considering  pertain  to  the  digestive 
apparatus,  it  is  evident  that  the  lesions  which  attend  and  characterize  it 
are  to  be  found  in  this  part  of  the  system.  Lesions  elsewhere,  so  far  as 
they  are  appreciable  to  us,  are  secondary  and  not  essential.  I  have  wit- 
nessed a  large  number  of  autopsies  of  infants  who  have  perished  from  the 
summer  complaint,  chiefly  in  institutions,  and  they  have  been  sufficiently 
marked  and  uniform  to  enable  us  to  designate  it  an  entero-colitis. 
Several  years  since  I  preserved  records  of  the  autopsical  appearances 
in  the  intestinal  catarrh  of  infants,  most  of  the  cases  being  of  summer 
diarrhoBa.  The  number  aggregated  eighty-two.  Since  then  I  have 
each  summer  witnessed  autopsies  in  the  institutions  in  cases  of  this 
disease,  and  the  lesions  observeil  were  the  same  as  in  the  eighty-two 
cases. 

The  question  may  properly  be  asked :  Can  inflammatory  hyperiemia  of 
the  intestinal  mucous  membrane  be  distinguished  from  simple  congestion 
if  there  be  no  ulceration  and  no  appreciable  thickening  of  the  intestine? 
It  is  possible  that  occasionally  I  have  recorded  as  inflammatory  what  was 
simply  a  congestive  lesion,  but  I  do  not  think  I  have  incorporated  a  suf- 
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ficient  number  of  such  cases  to  vitiate  the  statistics.  In  a  large  proportion 
of  the  cases  there  was  evident  thickening  of  the  intestinal  mucous  mem- 
brane or  other  unequivocal  evidence  of  inflammation.  The  following  is 
an  analysis  of  the  eighty-two  cases : 

The  duodenum  and  jejunum  presented  the  appearance  of  inflammatory 
hyperromia  in  12  cases.  The  hyperaimia  was  usually  in  patches  of  variable 
extent  or  of  that  form  described  by  the  term  arborescent.  In  51  cases  the 
duodenal  and  jejunal  mucous  membrane  was  pale  and  without  any  other 
appearance  characteristic  of  catarrh  or  inflammation.  In  the  remaining 
19  cases  the  appearance. of  the  duodenum  and  jejunum  was  not.  recorded, 
80  that  it  was  probably  normal.  On  the  other  hand,  in  the  ileum  inflam- 
matory lesions  were  present  as  a  rule.  In  49  cases  I  found  the  surface 
of  the  ileum  distinctly  hypersemic,  and  in  that  portion  of  it  nearest  the 
ileo-csecal  valve,  including  the  valve  itself,  the  inflammation  had  evident- 
ly been  the  most  intense,  since  in  this  portion  the  hyperemia  and  thick- 
ening of  the  mucous  membrane  were  most  marked.  In  16  cases  the 
surface  of  the  ileum  appeared  nearly  or  quite  normal ;  in  14  hyperseraia 
in  the  small  intestines  in  patches,  streaks,  or  arborescence  was  recorded, 
but  the  records  do  not  state  in  which  division  of  the  intestines  they 
yere  observed. 

Billard,  with  other  observers,  has  noticed  the  frequency  and  intensity 
of  the  inflammatory  lesions  in  entero-colitis  in  the  terminal  portion  of 
the  small  intestines,  and  the  thickening  in  many  cases  of  the  ileo-oecal 
valve,  and  he  asks  whether  the  vomiting  which  is  so  common  and  often 
obstinate  in  this  disease  may  not  be  sometimes  due  to  obstruction  to  the 
passage  of  fecal  matter  at  the  valve  in  consequence  of  the  hyperemia 
and  swelling,  but  has  not  observed  any  retained  fecal  matter  above  it, 
such  as  we  find  in  any  part  of  the  colon,  or  any  other  appearance  which 
indicated  sufficient  obstruction  to  <5ause  symptoms.  Still,  it  seems  not 
improbable  that  the  reason  why  the  inflammatory  lesions  are  more  pro- 
nounced at  and  immediately  above  the  valve  than  in  other  parts  of  the 
small  intestine  is  that  the  fecal  matter,  so  commonly  acid  and  irritat- 
ing in  this  disease,  is  somewhat  delayed  in  its  passage  downward  at  this 
point. 

Small  superficial  circular  or  oval  ulcers  were  observed  in  the  ileum  in 
4  cases,  in  2  of  which  they  were  found  also  in  the  lower  part  of  the  jeju- 
num. In  1  case  the  records  state  that  ulcers  were  in  the  jejunum,  but  do 
not  mention  whether  they  were  also  in  the  ileum.  In  1  case,  in  which 
there  was  much  thickening  of  the  ileum  next  to  the  ileo-cfecal  valve, 
many  small  granulations  had  sprouted  up  from  the  submucous  connective 
tissue,  so  that  the  mucous  surface  appeared  as  if  studded  with  small 
warts. 

Softening  of  the  mucous  membrane  was  also  apparent  in  certain  cases. 
The  firmness  of  its  attachment  to  the  parts  underneath  varied  consider- 
ably in  diflerent  specimens.  I  was  able  in  cases  in  which  there  was 
considerable  softening  to  detach  readily  the  mucous  membrane  with  the 
nail  or  handle  of  the  scalpel  within  so  short  a  period  after  death  that  it 
was  probable  that  the  change  of  consistence  was  not  cadaveric.  In  some 
cases  the  vessels  of  the  submucous  tissue  were  injected  and  this  tissue 
infiltrated. 

In  all  the  cases  except  one  lesions  wpre  present  indicating  inflammation 
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of  the  mucous  membrane  of  the  colon.  In  39  hyperaBmia,  thickening, 
and  other  signs  of  inflammation  extended  over  nearly  or  quite  the  entire 
colon  ;  in  14  the  colitis  was  confined  to  the  descending  portion  entirely  or 
almost  entirely ;  in  28  cases  the  records  state  that  inflammatory  lesions 
were  found  in  the  colon,  but  their  exact  location  is  not  mentioned.  In 
18  of  the  autopsies  the  muoous  membrane  of  the  colon  was  fonnd 
ulcerated. 

Therefore,  according  to  these  statistics — and  autopsies  which  I  have 
witnessed  that  are  not  embraced  in  them  disclosed  similar  lesions — colitis 
is  present,  almost  without  exception,  in  cases  of  summer  diarrhoea,  asso- 
ciated with  more  or  less  ileitis.  The  portion  of  the  colon  which  presents 
the  most  marked  inflammatory  lesions  is  that  in  and  immediately  above 
the  sigmoid  flexure — ^that  jwrtion,  therefore,  in  which  any  fermenting 
fecal  matter  has  reached  its  greatest  degree  of  fermentation,  and  con- 
sequently contains  the  most  irritating  elements,  and  where,  next  to  the 
caput  coli,  it  is  longest  delayed  in  its  passage  downward. 

The  solitary  glands'  of  both  the  large  and  small  intestines  and  Peyer's 
patches  undergo  hyperplasia.  In  cases  of  short  duration,  and  in  parts  of 
the  intestine  where  the  inflammatory  action  has  been  mild,  the  solitary 
glands  present  a  vascular  appearance,  like  the  surrounding  membrane,  anq 
are  slightly  enlarged.  The  enlargement  is  most  apparent  if  the  intestine 
be  viewed  by  transmitted  light,  when  not  only  are  the  glands  seen  to  be 
swollen,  but  their  central  dark  points  are  distinct  If  a  higher  grade  of 
intestinal  catarrh  or  a  catarrh  more  protracted  have  occurred,  the  volume 
of  these  follicles  is  so  increased  that  they  rise  above  the  common  level 
and  present  a  papillary  appearance.  Peyer^s  patches  are  also  distinct  and 
punctate.  The  enlargement  of  Pcyer's  patches,  like  that  of  the  solitary 
glands,  is  due  to  hyperplasia,  the  elementary  cells  being  largely  increased 
in  number.  * 

The  small  ulcers  which,  as  we  have  seen  from  the  above  statistics,  are 
present  in  a  certain  proportion  of  cases  in  the  mucous  membrane  of  the 
colon,  and  more  rarely  in  that  of  the  small  intestine  when  the  inflam- 
mation has  been  protracted  and  of  a  severe  type,  appear  to  occur  in  the 
solitary  glands  and  in  the  mucous  membrane  surrounding  them.  While 
some  of  these  glands  in  a  specimen  are  simply  tumefied,  others  are 
slightly  ulcerated,  and  others  still  nearly  or  quite  destroyed.  The  ulcers 
are  usually  from  one  to  three  lines  in  diameter,  circular  or  oval,  with 
e^lges  slightly  raised  from  infiltration.  Rarely,  I  have  seen  minute  coag- 
ula  of  blood  in  one  or  more  ulcers,  and  I  have  also  observed  ulcers  which 
liave  evidently  been  larger  and  have  jiartially  healed.  The  ulcers  are 
more  frequently  found  in  the  descending  colon  than  in  other  portions  of 
the  intestines.  When  ulcers  are  present  they  commonly  occur  in  the 
descending  colon,  or  if  occurring  elsewhere  they  are  most  abundant  in 
this  situation. 

According  to  my  observations,  these  ulcers  are  found  chiefly  in  infants 
over  the  age  of  six  months— during  the  time,  therefore,  when  there  is 
greatest  functional  activity  and  most  rapid  development  of  the  solitarj' 
glands.  Peyer's  patches,  though  frequently  prominent  and  distinct,  have 
not  been  ulcerated  in  any  of  the  cases  observed  by  me. 

The  appendix  vermiformis  participates  in  the  catarrh  when  it  occurs  in 
the  caput  coli,  its  mucous  membrane  being  hypersemic  and  thickened.    In 
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certain  rare  cases  the  inflammation  is  so  intense  that  a  thin  film  of  fibrin 
is  exuded  in  places  upon  the  surface  of  the  colon.  It  is  apt  to  be  over- 
looked or  to  be  washed  away  in  the  examination.  The  rectum  usually 
presents  no  inflammatory  lesions,  or  but  slight  lesions  in  comparison  with 
those  in  tlie  colon.  It  usually  remains  of  the  normal  pale  color,  or  but 
slightly  vascular  even  when  there  is  almost  general  colitis.  Hence  the 
inn^uency  of  tenesmus. 

As  might  be  expected  from  the  nature  of  the  disease,  the  secretion  of 
mucus  from  the  intestinal  surface  is  augmented.  It  is  often  seen  forming 
a  layer  upon  the  intestinal  surface,  and  it  appears  in  the  stools  mixed  with 
epithelial  cells  and  sometimes  with  blood  and  pus. 

The  mesenteric  glands  in  cases  which  have  run  the  most  protracted 
course  and  end  fatally  are  found  more  or  less  enlarged  from  hyperplasia. 
They  are  freouently  as  large  as  a  pea  or  larger,  and  of  a  light  color,  the 
color  being  aue  not  only  to  the  nyperplasia,  but  in  part  to  the  anaemia. 
Occasionally,  when  patients  have  been  much  reduced  from  the  long  con- 
tinuance of  the  diarrhoea,  and  are  in  a  state  of  marked  cachexia  at  death, 
we  find  certain  of  these  glands  caseous. 

The  condition  of  the  stomach  is  interesting,  since  indigestion  and  vom- 
iting are  so  commonly  present.  I  have  records  of  its  appearance  in  59 
cases,  in  42  of  which  it  seemed  normal,  having  the  usual  pale  color  and 
exhibiting  only  such  changes  as  occur  in  the  cadaver.  In  the  remaining 
17  cases  the  stomach  was  more  or  less  hypenemic,  and  in  3  of  them 
points  of  ulceration  were  observed  in  the  mucous  membrane. 

All  physicians  familiar  with  this  disease  have  remarked  the  frequency 
of  stomatitis.  In  protracted  and  grave  cases  it  is  a  common  complication. 
The  buccal  surface  in  these  cases  is  more  vascular  than  natural,  and  if  the 
vital  powers  are  much  reduced  superficial  ulcerations  are  not  infrequent, 
oftener  upon  th«  gums  than  elsewhere.  The  gums  are  apt  to  be  spongy, 
more  or  less  6%vollen,  bleeding  readily  when  rubbed  or  pressed  upon. 
Thrush  is  a  common  complication  of  the  summer  complaint  in  infants 
under  the  age  of  three  or  four  months,  but  is  infrequent  in  older  infants. 
Occurring  in  those  over  the  age  of  six  or  eight  months,  it  has  an  unfa- 
vorable prognostic  significance,  indicating  a  form  of  summer  diarrhoea 
which  commonly  eventuates  in  death. 

The  belief  has  long  been  prevalent  in  the  past  that  the  liver  is  also  in 
fault.  The  green  color  of  the  stools  was  supposed  to  be  due  to  vitiated 
bile.  But  usually  in  the  post-mortem  examinations  which  I  have  made 
I  have  found  that  the  green  coloration  of  the  fecal  matter  did  not  ap- 
pear at  the  point  where  the  bile  enters  the  intestines,  but  at  some  point 
below  the  ductus  communis  choledochus  in  the  jejunum  or  ileum.  The 
green  tinge,  at  first  slight,  becomes  more  and  more  distinct  on  tracing  it 
downward  in  the  intestine.  It  appears  to  be  due  to  admixture  of  the 
intestinal  secretions  with  the  fecal  matter. 

I  have  notes  of  the  appearance  and  state  of  the  liver  in  32  fatal  cases. 
Nothing  could  be  seen  in  these  examinations  which  indicated  any  ana- 
tomical change  in  this  organ  that  could  be  attributed  to  the  diarrhoeal 
malady.  The  size  and  weight  of  the  liver  varied  considerably  in  infants 
of  the  same  age,  but  probably  there  was  no  greater  difference  than  usually 
obtains  among  glandular  organs  in  a  state  of  health.  The  following  was 
the  weight  of  this  organ  in  20  cases : 
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In  none  of  these  cases  did  the  size,  weight,  or  appearance  of  this  organ 
seem  to  be  diflferent  from  that  in  health  or  in  other  diseases,  except  in  one 
in  which  fatty  degeneration  had  occurred,  but  this  was  probably  due  to 
tuberculosis,  which  was  also  present.  In  most  of  these  cases  the  liver  was 
examined  microscopically,  and  the  only  noteworthy  appearance  observed 
was  the  variable  amount  of  oil-globules  in  the  hepatic  cells.  In  some 
specimens  the  oil-globules  were  in  exceas,  in  others  aeficient,  and  in  others 
still  they  were  more  abundant  in  one  part  of  the  organ  than  in  another. 
Little  importance  was  attached  to  these  differences  in  the  quantity  of  oily 
matter. 

Hypostatic  congestion  of  the  posterior  portions  of  the  lungs,  ending  if 
it  continue  in  a  form  of  subacute  catarrhsu  pneumonia  and  giving  rise  to 
an  occasional  painless  cough,  has  been  described  in  the  preceding  pages. 
The  character  of  the  cough  in  connection  with  the  wasting  might  excite 
suspicions  of  the  presence  of  tubercles  in  the  lungs ;  but  tubercles  are  rare 
in  this  disease,  and  when  present  I  should  suspect  a  strong  hereditary  pre- 
disposition.    They  occurred  in  only  1  of  the  82  cases. 

The  state  of  the  encephalon  in  those  patients  in  whom  spurious  hydro- 
cephalus occurs  is  interesting.  In  protracted  cases  of  the  diarrhoea  the 
brain  wa.stes  like  the  body  and  limbs.  In  the  young  infant,  in  whom 
the  cranial  bones  are  still  ununited,  the  occipital  and  sometimes  the 
frontal  bones  become  depressed  and  overlapped  by  the  parietal,  the 
depression  being  of  course  proportionate  to  the  diminution  in  size  of 
the  encephalon.  The  cranium  becomes  quite  uneven.  In  older  chil- 
dren, with  the  cranial  bones  consolidated,  serous  effusion  occurs  accord- 
ing to  the  degree  of  waste,  thus  preserving  the  size  of  the  encephalon. 
The  effusion  is  chiefly  external  to  the  brain,  lying  over  the  convolutions 
from  the  base  to  the  vertex.  Its  quantity  varies  from  one  or  tvv^ 
drachms  to  an  ounce  or  more.  Along  with  this  serous  effusion,  and 
antedating  it,  passive  congestion  of  the  cerebral  veins  and  sinuses  is 
also  present.  This  congestion  is  the  obvious  and  necessary  result  of 
the  feebleness  of  the  heart's  action  and  the  loss  of  brain  substance. 

Diagnosis. — The  occurrence  and  continuance  of  diarrhoea  in  the  warm 
months,  without  any  apparent  cause  except  the  agencies  which  hot  weather 
produces,  indicate  this  disease.  The  exciting  cause  of  the  attack  may  be 
the  use  of  some  indigestible  and  irritating  substance,  dietetic  or  medicinal, 
as  fruits  with  their  seeds  or  a  purgative  medicine ;  but  if  it  continue  after 
the  immediate  effects  of  the  agent  have  passed  off,  it  is  proper  to  attribute 
the  diarrhoea  to  the  summer  season^ 

In  the  adult  abdominal  tenderness  is  an  important  di2]^x1^ostic  symptom 
of  intestinal  catarrh,  but  in  the  infant  this  symptom  is  lackin<2:  or  is  not 
in  general  appreciable,  so  that  it  does  not  aid  in  diagnosis.     When  the 
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diagnosis  of  the  disease  is  established,  tlie  symptoms  do  not  usually  indi- 
cate what  part  of  the  intestinal  surface  is  chiefly  involved,  but  it  may  be 
assumed  that  it  is  the  lower  part  of  the  ileum  and  the  colon.  The  pres- 
ence of  mucus  or  of  mucus  tinged  with  blood  in  the  stools  shows  the  pre- 
dominance of  colitis. 

Prognosis. — ^Although  this  disease  every  summer  largely  increases  the 
death-rate  of  young  children,  most  cases  can  be  cured  if  the  proper  hygienic 
and  medicinal  measures  be  early  applied.  It  is  obvious,  from  what  has  been 
stated  in  the  foregoing  pages,  that  cholera  infantum  is  the  form  of  tliis 
malady  which  involves  greatest  danger.  Except  in  such  cases  there  is 
sufficient  forewarning  of  a  fatal  result,  for  if  death  occur  it  is  after  a  lin- 
gering sickness,  with  fluctuations  and  gradual  loss  of  flesh  and  strength. 
Patients  often  recover  from  a  state  of  great  prostration  and  emaciation, 
j)rovided  that  no  fatal  complications  arise.  The  eyes  may  be  sunken,  the 
skin  lie  in  folds  from  the  wasting,  the  strength  may  be  so  exhausted  that 
any  other  than  the  recumbent  position  is  impossible,  and  yet  the  patient 
may  recover  by  removal  to  the  country,  by  change  of  weather;  or  by  the 
use  of  better  diet  and  remedies.  Therefore  an  absolutely  unfavorable 
i)roguosis  should  not  be  made  except  in  cases  that  are  complicated  or  that 
border  on  collapse.  The  most  dangerous  symptoms,  except  those  which 
indicate  commencing  or  actual  collapse,  arise  from  the  state  of  the  brain. 
Rolling  the  head,  squinting,  feeble  action  or  permanent  contraction  of 
the  pupils,  sp&smodic  or  irregular  movements  of  the  limbs,  indicate  the 
near  approacn  of  death,  as  do  also  coldness  of  face  and  extremities  and 
inability  to  swallow.  It  is  obvious  also  that  in  making  the  prognosis  in 
ordinary  cases  we  should  consider  the  age  of  the  patient,  the  state  of  the 
weather,  the  time  in  the  summer,  whether  in  the  beginning  or  near  its 
close,  and  the  surroundings,  especially  in  reference  to  the  impurity  of  the 
air,  as  well  as  the  patient^s  condition. 


Cholera  Infantum,  or  Oholeriform  DiarrhcBa. 

This  is  the  most  severe  form  of  the  summer  complaint.  It  receives 
the  name  which  designates  it  from  the  violence  of  its  symptoms,  which 
closely  resemble  those  of  Asiatic  cholera.  It  is,  however,  quite  distinct 
from  that  disease.  It  is  characterized  by  frequent  stools,  vomiting,  great 
elevation  of  temperature,  and  rapid  and  great  emaciation  and  loss  of 
strength.  It  commonly  occurs  under  the  age  of  two  years.  It  some- 
times begins  abruptly,  the  previous  health  having  been  good ;  in  other  cases 
it  is  preceded  by  the  ordinary  form  of  summer  diarrhoea.  The  stools  have 
been  thinner  than  natural  and  somewhat  more  frequent,  but  not  such  as 
to  excite  alarm,  when  suddenly  they  become  more  frequent  and  watery, 
and  the  parents  are  surprised  and  frightened  by  the  rapid  sinking  and 
real  dangler  of  the  infant. 

The  first  evacuations,  unless  there  have  been  previous  diarrhoea,  may 
contain  fecal  matter,  but  subsequently  they  are  so  thin  that  they  soak 
into  the  diaper  like  urine,  and  in  some  cases  they  scarcely  produce  more 
of  a  stain  than  does  this  secretion.  Their  odor  is  peculiar — not  fecal, 
but  musty  and  offensive,  and  occasionally  almost  odorless.  Commencing 
simultaneously   with   the   watery  evacuations   or  soon  after  is  another 
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symptom,  irritability  of  the  stomach,  which  increases  greatly  the  prostra- 
tion and  danger.  Whatever  drinks  are  swallowed  by  the  infant  are 
rejected  immediately  or  after  a  few  moments,  or  retching  may  occur  with- 
out vomiting.  The  appetite  is  lost  and  the  thirst  is  intense.  Ck)ld  water 
is  taken  with  avidity,  and  if  the  infant  nurse  it  eagerly  seizes  the  breast 
in  order  to  relieve  the  thirst.  The  tongue  is  moist  at  first,  and  clean  or 
covered  with  a  light  fur,  puLse  aoKilerated,  respiration  either  natural  or 
somewhat  increased  in  frequency,  and  the  surface  warm,  but  the  tempera- 
ture is  speedily  reduced  in  severe  cases.  The  internal  temperature  or 
that  of  tlie  blood  is  always  very  high.  In  ordinary  cases  of  cholera 
infantum  the  thermometer  introduced  into  the  rectum  rises  to  or  above 
105°,  and  I  have  seen  it  indicate  107°.  Although  the  infant  may  be 
restless  at  first,  it  does  not  appear  to  have  any  abdominal  pain  or  tender- 
ness. The  restlessness  Ls  apparently  due  to  thirst  or  to  that  unpleasant 
sensation  which  the  sick  feel  when  the  vital  powers  are  rapidly  reduced. 
The  urine  is  scanty  in  proportion  to  the  gravity  of  the  attack,  as  it  ordi- 
narily is  when  the  stools  are  frequent  and  watery. 

The  emaciation  and  loss  of  strength  are  more  rapid  than  in  any  other 
<liseasG  which  I  can  recall  to  mind,  unless  in  Asiatic  cholera.  In  a  few 
hours  the  parents  scarcely  recognize  in  the  changed  and  melancholy  aspect 
of  the  infant  any  resemblance  to  the  features  which  it. exhibited  a  day  or 
two  before.  The  eyes  are  sunken,  the  eyelids  and  lips  are  permanently 
open  from  the  feeble  contractile  po>\tir  of  the  muscles  which  close  them, 
while  the  loss  of  the  fluids  from  the  tissues  and  the  emaciation  are  such 
that  the  bony  angles  become  more  prominent  and  the  skin  in  places  lies 
in  folds. 

As  the  disease  approaches  a  fatal  termination,  which  often  occurs  in 
two  or  three  days,  the  infant  remains  quiet,  not  disturbed  even  by  the 
flies  which  alight  upon  its  face.  The  limbs  and  face  become  cool,  the 
eyes  bleared,  pupils  contracted,  and  the  urine  scanty  or  suppressed.  In 
some  instances,  when  the  patient  is  near  death,  the  respiration  becomes 
accelerated,  either  from  the  efiect  of  the  disease  upon  the  respiratory 
centres  or  from  pulmonary  congestion  resulting  from  the  feeble  circula- 
tion. As  the  vital  powers  fail  the  pulse  becomes  progressively  more 
feeble,  the  surface  has  a  clammy  coldness,  the  contracteil  pupils  no  longer 
respond  to  light,  and  the  stupor  deepens,  from  which  it  is  impossible  to 
arouse  the  infant. 

In  the  most  favorable  cases  cholera  infantum  is  checked  before  the 
occurrence  of  these  grave  symptoms,  and  often  in  cases  which  are  ulti- 
mately fatal  there  is  not  such  a  speedy  termination  of  the  malady  as  is 
indicated  in  the  above  description.  The  choleriform  diarrhoea  abates  and 
the  case  becomes  one  of  ordinary  summer  complaint. 

Anatomical  CHARAcrrERS. — Rilliet  and  Barthez,  who  of  foreign 
writers  treat  of  cholera  infantum  at  greatest  length,  describe  it  under 
the  name  of  gastro-intestinal  choleriform  cjitarrh.  "  The  perusal,**  they 
remark,  "of  anatomico-pathological  descriptions,  and  especially  the  study 
of  the  facts,  show  that  the  gastro-intestinal  tube  in  subjects  who  succumb 
to  this  disease  may  be  in  four  different  states :  (a)  either  the  stomach  is 
softened  without  any  lesion  of  the  digestive  tube;  (6)  or  the  stomach  is 
softened  at  the  same  time  that  the  mucous  membrane  of  the  intestine,  and 
especially  its  follicular  apparatus,  is  diseased;  (c)  or  the  stomach  is  healthy, 
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while  the  follicular  apparatus  or  the  mucous  membrane  is  diseased ;  (d)  or^ 
finally,  the  gastro-intestinal  tube  is  not  the  seat  of  any  lesion  appreciable 
to  our  senses  in  the  present  state  of  our  knowledge,  or  it  presents  lesions 
so  insignificant  that  they  are  not  sufficient  to  explain  the  gravity  of  the 
symptoms. 

"  So  far,  the  disease  resembles  all  the  catarrhs,  but  what  is  special  is 
the  abundance  of  serous  secretion  and  the  disturbance  of  the  great  sym- 
pathetic nerve, 

"  The  serous  secretion,  which  appears  to  be  produced  by  a  perspiration 
(analogous  to  that  of  the  respiratory  passages  and  of  the  skin)  rather  than 
by  a  follicular  secretion,  shows,  perhaps,  that  the  elimination  of  substances 
is  effected  by  other  organs  than  the  follicles ;  perhaps,  also,  we  ought  to 
see  a  proof  that  the  materials  to  eliminate  are  not  the  same  as  in  simple 
catarrh.  Upon  all  tliese  points  we  are  constrained  to  remain  in  doubt. 
We  content  ourselves  witn  pointing  out  the  fact.*'^ 

On  the  1st  of  August,  1861,  I  made  the  autopsy  of  an  infant  sixteen 
months  old  who  died  of  cholera  infantum  with  a  sickness  of  less  than 
one  day.  The  examination  was  made  thirty  hours  after  death.  Nothing 
unusual  was  observ^ed  in  the  brain,  unless  perhaps  a  little  more  than  the 
ordinary  injection  of  vessels  at  the  vertex.  No  marked  anatomical  change 
was  observed  in  the  stomach  and  intestines,  except  enlargement  of  the 
patches  of  Peyer  as  well  as  of  the  solitary  and  mesenteric  glands.  Mucous 
membrane  pale.  In  this  and  the  following  cases  there  was  apparently 
slight  softening  of  the  intestinal  mucous  membrane,  but  whether  it  was 
pathological  or  cadaveric  was  uncertain,  as  the  weather  was  very  warm. 
The  liver  seemed  healthy.  Examined  by  the  microscope,  it  was  found 
to  contain  about  the  normal  number  of  oil-globules. 

The  second  case  was  that  of  an  infant  seven  months  old,  wet-nursed, 
who  died  July  26,  1862,  after  a  sickness  also  of  about  one  day.  He 
was  previously  emaciated,  but  without  any  marked  ailment.  The  post- 
mortem examination  was  made  on  the  28th.  The  brain  was  somewhat 
softer  than  natural,  but  otherwise  healthy.  There  was  no  abnormal  vas- 
cularity of  the  membranes  of  the  brain,  and  no  serous  effusion  within 
the  cranium.  The  mucous  membrane  of  the  intestines  had  nearly  the 
normal  color  throughout,  but  it  seemed  somewhat  thickened  and  softened; 
the  solitary  glands  of  the  colon  were  prominent.  The  patches  of  Peyer 
were  not  distinct. 

In  the  New  York  Protestant  Episcopal  Orphan  Asylum  an  infant 
twenty  months  old,  previously  healthy,  was  seized  with  cholera  infantum 
on  the  25th  of  June,  1864.  The  alvine  evacuations,  as  is  usual  with 
this  disease,  were  frequent  and  watery,  and  attended  by  obstinate  vomit- 
ing. Death  occurred  in  slight  spasms  in  thirty-six  hours.  The  exciting 
cause  was  probably  the  use  of  a  few  currants  which  were  eaten  in  a  cake 
the  day  before,  some  of  which  fruit  was  contained  in  the  first  evacua- 
tions. The  brain  was  not  examined.  The  only  pathological  changes 
which  were  observed  in  the  stomach  and  intestines  were  slightly  vascular 
patches  in  the  small  intestines  and  an  unusual  prominence  of  the  solitary 
glands  in  the  colon.  The  glands  resembled  small  beads  imbedded  in  the 
mucous  membrane.  The  lungs  in  the  above  cases  were  healthy,  except- 
ing hypostatic  congestion. 

*  Maladies  dea  En/anU, 
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Since  tlie  date  of  these  autopsies  I  have  made  others  in  cases  which 
terminated  fatally  after  a  brief  duration,  and  have  uniformly  found  sim- 
ilar lesions — namely,  the  gastro-intestinal  surface  either  without  va<9cu- 
larity  or  scantily  vascular  in  streaks  or  patches,  sometimes  presenting  a 
whitish  or  soggy  appearance  and  somewhat  softened,  while  the  solitary 
glands  were  enlarged  so  as  to  be  prominent  upon  the  surface.  Id  cases 
which  continue  longer  evident  inflammatory  lesions  soon  appear  which 
are  identical  with  those  which  have  already  been  described  in  our 
remarks  on  the  ordinary  form  of  the  summer  diarrhoea. 

During  my  term  of  service  in  the  New  York  Foundling  Asylum  in 
the  summer  of  1884,  an  infant  died  after  a  brief  illness  Avith  all  the 
symptoms  of  cholera  infantum,  and  the  intestines  were  seut  to  William 
H.  Welch,  now  of  Johns  Hopkins  Hospital,  for  microscopic  examina- 
tion. His  report  was  as  follows :  "  I  found  undoubted  evidence  of  acute 
inflammation.  There  was  an  inci-eased  number  of  small,  round  celk 
(leucocytes)  in  the  mucous  and  submucous  coats.  This  accumulation  of 
new  cells  was  most  abundant  in  and  around  the  solitary  follicles,  which 
were  greatly  swollen.  Clumps  of  lymj)hoid  cells  were  found  extending 
even  a  little  into  the  muscular  coat.  The  epithelial  lining  of  the  intes- 
tine was  not  demonstrable,  but  this  is  usually  the  case  with  post-mortem 
specimens  of  human  intestine,  and  justifies  no  inferences  as  to  patho- 
logical changes.  The  glands  of  Lieberkuhn  were  rich  in  the  so-called 
goblet-cells,  and  some  of  the  glands  were  distended  with  mucus  and 
desquamated  epithelium,  so  as  to  preseut  sometimes  the  apiiearance  of 
little  cysts.  This  was  observed  especially  in  the  neighborhood  of  the 
solitary  follicles.  The  blood-vessels,  especially  the  veins  of  the  sub- 
mucous coat,  were  abnormally  distended  with  blood.  1  searched  for 
micro-organisms,  and  found  them  in  abundance  u^ion  the  free  surface  of 
tlie  intestine  in  the  mucous  accumulations  there,  and  also  in  tlie  mouths 
of  the  glands  of  Lieberkuhn.  Both  rod-shaped  and  small  round  bac- 
teria were  found.  I  attach  no  especial  importance  to  finding  bacteria 
upon  the  surface  of  the  intestine.  The  general  result  of  the  examina- 
tion is  to  confirm  the  view  that  cholera  infantum  is  characterized  by  an 
acute  intestinal  inflammation.^' 

Nature. — ^Cholera  infantum  appears  from  its  symptoms  and  lesions 
to  be  the  most  severe  form  of  intestinal  catarrh  to  which  infants  are 
liable.  The  alvine  discharges,  to  which  the  rajiid  prostration  is  lai^ly 
due,  probably  consist  in  part  of  intestinal  secretions  and  in  part  of  serum 
which  has  transuded  from  the  ca])illaries  of  the  intestines.  That  the 
intestinal  mucous  membrane  sometimes  presents  a  pale  appearance  at  the 
autopsy  of  an  infant  who,  previously  well,  has  died  of  cholera  infantum 
after  a  sickness  of  twenty-four  or  forty-eight  hours,  is  p>crhaps  due  to  the 
great  amount  of  liquid  secretion  and  transudation  in  which  the  inflamed 
surface  is  bathed.  Moreover,  it  is,  I  believe,  a  recognized  fact  that  the 
hypersemia  of  an  acutely-inflamed  surface  when  of  short  duration  fre- 
quently disappears  in  the  cadaver,  as  that  of  scarlet  fever  and  erysipelas. 
The  early  hyperplasia  of  the  solitaiy  and  mesenteric  glands,  and  the 
hyperaemia  and  thickening  of  the  surfiice  of  the  ileum  and  colon  in  those 
who  have  survived  a  few  days,  indicate  the  inflammatory  character  of 
the  malady. 

The  opinion  has  been  expressed   by  certain  observers  that  cliolera 
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infantum  is  identical  with  thermic  fever  or  sunstroke.  There  is  indeed 
a  resemblance  to  thermic  fever  as  regards  certain  important  symptoms. 
In  cholera  infantum  the  temperature  is  from  105°  to  108° ;  in  sunstroke 
it  is  also  very  high,  often  running  above  108°.  Great  heat  of  head,  con- 
tracted pupils,  thin  fecal  evacuations,  embarrassed  respiration,  scanty 
urine,  and  cerebral  symptoms  are  common  toward  the  close  of  cliolera 
infantum,  and  they  are  the  prominent  symptoms  in  sunstroke.  Never- 
theless, I  cannot  accept  the  theory  which  reganls  these  maladies  as  iden- 
tical, and  which  removes  cholera  infantum  from  the  list  of  intestinal 
diseases.  In  cholera  infantum  the  gastro-intestinal  symptoms  always 
take  the  precedence,  and  are,  except  in  advanced  cases,  always  more 

1>romiuent  than  other  symptoms.  It  does  not  commence  as  by  a  stroke 
ike  coup  de  soleil,  but  it  comes  on  more  gradually,  though  rapidly,  and 
it  often  supervenes  upon  a  diarrhoea  or  some  error  of  diet.  In  the  com- 
mencemeut  of  cholera  infantum  the  infant  is  not  apt  to  be  drowsy,  and 
it  is  often  wide  awake  and  restless  from  the  thirst.  Contrast  this  with 
the  alarming  stupor  of  sunstroke.  Sunstroke  only  occurs  during  the 
hours  of  excessive  heat,  but  cholera  infantum  may  occur  at  any  hour  or 
in  any  day  during  the  hot  weather,  provided  tliat  there  be  sufficient 
dietetic  cause.  Again,  intestinal  inflammation  is  not  common  in  sun- 
stroke, while  it  is  the  common  or,  as  I  believe,  the  essential  lesion  of 
cholera  infantum.  These  facts  show,  in  my  opinion,  that  the  two  mala- 
dies are  essentially  and  entirely  distinct.  Nevertheless,  cases  of  apparent 
sunstroke  sometimes  occur  in  the  infant,  and  if  the  bowels  are  at  the 
same  time  relaxed  the  disease  is  apt  to  be  regarded  as  cholera  infantum^ 
and  if  fatal  is  usually  reported  as  such  to  the  health  authorities.  Cases 
of  this  kind  I  have  occasionally  observed  or  they  have  been  reported  to 
me,  ahhough  they  are  not  common. 

Witli  the  exception  of  the  organs  of  digestion  no  uniform  lesions  are 
observed  in  any  of  the  viscera  in  cholera  infantum,  except  such  as  are 
due  to  change  in  the  quantity  and  fluidity  of  the  blood  and  its  circulation. 
Writere  describe  an  anaemic  apjxiarance  of  the  thoracic  and  abdominal 
viscera,  and  occasionally  passive  congestion  of  the  cerebral  vessels.  The 
cerebral  symptoms  often  present  toward  the  clase  of  life  in  unfavorable 
cases  of  cholera  infantum  are  often  due  to  spurious  hydrocephalus,  which 
we  have  described  above;  but  as  the  urinary  secretion  is  scanty  or  sup- 
pressed, cerebral  symptoms  may  in  certain  cases  be  due  to  uraemia. 

Diagnosis. — This  form  of  the  summer  diarrhoea  is  diagnosticated  by 
the  symj^toms,  and  especially  by  the  freouency  and  character  of  the  stools. 
The  stools  have  already  been  describea  as  frequent,  often  passed  Avith 
considerable  force,  deficient  in  fecal  matter,  and  thin,  so  as  to  soak  into 
the  diaper  almost  like  urine.  The  vomiting,  thirst,  rapid  sinking,  and 
emaciation  serve  to  distinguish  cholera  infantum  from  other  diarrhoeal 
maladies. 

When  Asiatic  cholera  is  prevalent  the  differential  diagnosis  between 
the  two  is  difficult  if  not  impossible. 

Prognosis. — Cholera  infantum  is  one  of  those  diseases  in  regard  to 
which  physicians  often  injure  their  reputation  by  not  giving  sufficient 
notice  of  the  danger,  or  even  by  expressing  a  favorable  opinion  when  the 
case  soon  after  ends  fatally.  A  favorable  prognosis  should  seldom  be 
expressed  without  qualification.     If  the  urgent  symptoms  be  relieved, 
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still  the  disease  may  continue  as  an  ordinary  intestinal  inflammation, 
which  in  hot  weather  is  formidable  and  often  fatal.  If  the  stools  become 
more  consistent  and  less  frequent  without  the  occurrence  of  cerebral  symp- 
toms, while  the  limbs  are  warm  and  the  pulse  good^  we  may  confidently 
express  the  opinion  that  there  is  no  present  danger. 

The  duration  of  true  cholera  infantum  is  short.  It  either  ends  fatally, 
or  it  begins  soon  to  abate  and  ceases,  or  it  continues,  and  is  not  to  be  dis- 
tinguished in  its  subsequent  course  from  an  attack  of  summer  diarrhooa 
beginning  in  the  ordinary  manner. 

Treatment. — Preventive  Measures. — Obviously,  efficient  preventive 
measures  consist  in  the  removal  of  infants  so  far  as  practicable  from  the 
operation  of  the  causes  which  produce  the  disease.  Weaning  just  before 
or  in  the  hot  weather  should,  if  possible,  be  avoided,  and  removal  to  the 
country  should  be  recommended,  especially  for  those  who  are  deprived 
of  the  breast-milk  during  the  age  when  such  nutriment  is  required.  If 
for  any  reason  it  is  necessary  to  employ  artificial  feeding  for  infants  under 
the  age  of  ten  months,  that  food  should  obviously  be  used  which  most 
closely  resembles  human  milk  in  digestibility  and  in  nutritive  properties. 
Care  should  be  taken  to  prevent  fermentation  in  the  food  before  its  use, 
since  much  harm  is  done  by  the  employment  of  milk  or  other  food  in 
which  fermentative  changes  have  occurred  and  which  occur  quickly  in 
dietetic  mixtures  in  the  hot  months. 

It  is  also  very  important  that  the  infant  receive  its  food  in  proper 
quantity  and  at  proper  intervals,  for  if  the  mother  or  nurse  in  her  anxiety 
to  have  it  thrive  feed  it  too  often  or  in  too  large  quantity,  the  surplus  food 
which  it  cannot  digest  if  not  vomited  undergoes  fermentation,  and  conse- 
quently becomes  irritating  to  the  gastro-iutestiual  surface.  The  physician 
snould  be  able  to  give  advice  not  only  in  reference  to  the  frequency  of 
feeding,  but  also  in  regard  to  the  quantity  of  food  which  the  infant 
requires  at  each  feeding.  Correct  knowledge  and  advice  in  this  matter 
aid  in  the  prevention  and  cure  of  the  dyspeptic  and  diarrhoeal  maladies 
of  infancy. 

Chadbourne  of  this  city  and  myself  made  some  observations  in  order 
to  ascertain  how  much  food  well-nourished  infants  receive  daily.  We 
selected  infants  that  had  an  abundance  of  breast-milk,  and  weighed  them 
before  and  after  each  nursing,  so  as  to  determine  how  much  each  infant 
took  during  twenty-four  hours.  The  avoirdupois  ounce  contains  437.5 
grains,  and  we  ascertained  by  careful  weight  and  measurement,  employ- 
ing the  metric  system  for  its  greater  accuracy,  that  one  fluidounce  of 
human  milk,  with  a  specific  gravity  of  1.031,  weighed  451.9  grains. 
With  these  data  it  was  easy  to  determine  the  quantity  of  milk  in  fluid- 
ounces  from  its  weight.  Our  first  observations  related  to  12  infants 
under  the  age  of  five  weeks,  8  of  which  nursed  twelve  times,  and  the 
remaining  4  eight,  nine,  nine,  and  eleven  times  respectively,  in  the 
twenty-four  hours.  The  quantity  of  milk  received  by  them  in  twenty- 
four  hours  varied  considerably  in  the  different  cases,  but  the  average  was 
12.41  fluidounces.  Therefore  if  a  baby  in  the  first  five  weeks  nurse 
every  two  hours,  it  receives  only  a  little  more  than  one  fluidounce  at 
each  nursing. 

The  next  observations  were  made  upon  15  infants  between  the  ages 
of  five  weeks  and  ten  months :  8  of  the  15  were  under  the  age  of  ^ 


CHOLERA  INFANTUM,  OB  CHOLERIFORM  LIARRHCEA.       747 

months,  and  the  remaining  7  were  between  the  ages  of  six  months  and 
ten  months.  The  weighing  showed  that  the  younger  took  nearly  the 
same  quantity  per  day,  on  the  average,  as  the  older  infants  in  this  group. 
The  average  quantity  received  by  each  was  twenty-four  and  six-tenths 
fluidounoes.  Hence  if  the  nursings  were  eight  in  the  twenty-four  hours, 
three  ounces  were  taken  at  each  nursing ;  if  the  nursings  were  twelve, 
the  quantity  each  time  was  two  ounces. 

Biedert  of  Germany  has  also  made  similar  observations  in  order  to 
determine  the  amount  of  nutriment  recjuired  by  infants.  The  results  of 
his  weight-studies,  as  he  designates  them,  were  published  in  the  Jakrb^Lch 
Jur  Kindej'heUkunde,  xix.  B.,  3  H.  His  weighing  showed  that  infants 
during  their  first  month,  if  fed  on  coVs  milk,  required  from  160  to  200 
grammes  of  milk  daily,  and  in  the  third  month  300  grammes.  These 
quantities  in  fluid  measure  are  5.44  to  6.83  ounces,  the  quantity  required 
each  day  in  the  first  month,  and  10.22  ounces,  the  quantity  i^ecjuired  daily 
the  second  month.  Therefore,  both  my  weights  and  Biedert^s  show  that 
infants  under  the  age  of  two  months  assimilate  a  smaller  quantity  of  milk 
than  is  usually  supposed.  For  infants  older  than  two  months  he  esti- 
mates the  quantity  of  milk  required  by  infants  by  their  weight.  He 
believes  that  the  greater  the  weight  the  greater  is  the  amount  of  food 
which  the  infant  needs.  The  method  pursued  by  Chadbourne  and 
myself  is  more  simple,  and  it  seems  to  indicate  with  sufficient  exact- 
ness the  amount  of  food  required. 

Some  infants,  like  adults,  need  more  food  than  others,  so  that  there 
can  be  no  exact  schedule  of  the  quantity  wliich  they  require  at  each  feed- 
ing ;  but  while  in  the  first  and  second  months  they  do  not  need  more  than 
from  one  to  one  and  a  half  fluidounoes  at  each  feeding,  whether  of  breast- 
milk,  or  of  cow^s  milk  prepared  so  as  to  resemble  as  closely  as  possible 
human  milk,  infants  as  they  grow  older  and  their  stomachs  enlai'ge  can 
take  food  in  larger  quantity,  and  therefore  require  less  frequent  feeding. 
Under  the  age  of  two  months  the  stomach  is  so  small  that  it  cannot 
receive  much  more  than  one  or  one  and  a  half  fluidounoes  without  undue 
distension.  At  the  age  of  six  months  it  can  probably  receive  and  digest 
without  discomfort  three  ounces,  and  in  the  last  half  of  the  first  year  even 
four  ounces.  Infants  nourished  at  the  breast  should  be  allowed  to  nuree 
every  two  hours  in  the  daytime,  whatever  the  age,  after  the  second  month, 
but  less  frequently  at  night,  for  frequent  nursing  promotes  the  secretion 
of  milk,  and  the  milk  is  of  better  quality  than  when  it  is  long  retained 
in  the  breast.  If  by  the  fifth  or  sixth  month  mothers  or  wet-nurses  find, 
as  is  frequently  the  case,  that  they  do  not  have  sufficient  milk,  other  food 
should  be  given  in  addition,  perhaps  after  each  second  nursing  or  every 
fourth  hour.  The  kind  of  food  which  it  is  best  to  employ  to  supplement 
the  nursing  will  be  mentioned  under  tlie  head  of  curative  measures.  By 
knowledge  on  the  part  of  the  mother  and  nurse  of  the  dietetic  needs  of 
the  infant,  and  by  consequent  judicious  alimentation,  and  by  measures 
also  to  procui'e  the  utmost  purity  of  the  air,  there  can  be  no  doubt  that 
the  summer  diarrhoea  may  to  a  great  extent  l)e  prevented. 

Curative  Treatment. — The  indications  for  treatment  are — 1st,  to  pro- 
vide the  best  possible  food ;  2d,  to  procure  pure  air ;  3d,  to  aid  the 
digestive  fun<^tion  of  the  infant ;  4th,  to  employ  such  medicinal  agents  as 
can  be  safely  given  to  check  the  diarrhoea  and  cure  the  intestinal  catarrh. 
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The  infant  with  this  disease  is  thirsty,  and  is  therefore  apt  to  take  more 
nutriment  in  the  liquid  form  than  it  requires  for  its  sustenance.  If  nurs- 
ing, it  craves  the  breast,  or  if  weaned,  craves  the  bottle,  at  sliort  intervals 
to  relieve  the  thirst.  No  more  nutriment  should  be  allowed  than  is 
required  for  nutrition,  for  the  reason  stated  above,  and  the  thirst  may 
best  be  relieved  by  a  little  cold  water,  gum-water,  or  barley-water,  to 
which  a  few  drops  of  bnmdy  or  whiskey  are  added. 

Since  one  of  the  two  important  factors  in  producing  the  summer  diar- 
rhoea is  the  use  of  improper  food,  it  is  obviously  very  important  for  the 
successful  treatment  of  this  disease  that  the  food  should  be  of  the  right 
kind;  proiKjrly  prepared,  and  given  in  proper  quantity.  I  need  not  repeat 
that  for  iufants  under  the  age  of  one  year  no  lood  is  so  suitable  as  breast- 
milk,  and  one  affected  with  tlie  diarrhoea  and  remaining  in  the  city  should, 
if  possible,  at  least  if  under  the  age  of  ten  months,  be  provided  with  breast- 
milk.  It  can  be  more  satisfactorily  treated  and  the  cliances  of  its  recovery 
are  much  greater  if  it  be  nourished  with  human  milk  than  by  any  other 
kind  of  diet.  If,  however,  the  mother's  milk  fail  or  become  unsuitable 
from  ill-health  or  pregnancy,  and  on  account  of  family  circumstances  a 
wet-nurse  cannot  be  procured,  the  important  and  difficult  duty  devolves 
upon  the  physician  of  deciding  how  the  infant  should  be  fed.  In 
order  to  solve  this  problem  it  will  be  well  to  recall  to  mind  the  part 
performed  in  the  digestive  function  by  the  different  secretions  which 
digest  food : 

1st.  The  saliva  is  alkaline  in  health.  It  converts  starch  into  glucose 
or  grape-sugar.  It  has  no  effect  upon  fat  or  the  protein  group.  It  is 
the  secretion  of  the  parotid,  submaxillary,  and  sublingual  glands,  which 
in  infants  under  the  age  of  three  months  are  very  small,  almost  rudi- 
mentary. The  two  i>arotid  glands  at  the  age  of  one  month  weigh  only 
thirty-four  grains.  The  jx)wer  to  convert  starch  into  sugar  possessed  by 
saliva  is  due  to  a  ferment  which  it  contains  called  ptyalin. 

2d.  The  gastric  juice  is  a  thin,  nearly  transjxirent,  and  colorless  fluid, 
acid  from  the  presence  of  a  little  hydrochloric  acid.  It  produces  no 
change  in  starch,  graj>e-sugar,  or  the  fats,  except  that  it  dissolves  the 
covering  of  the  fat-cells.  Its  function  is  to  convert  the  proteids  into 
peptone,  which  is  effected  by  its  active  principle,  termed  pepsin. 

3d.  The  bile  is  alkaline  and  neutralizes  the  acid  product  of  gastric 
digestion.  It  has  uo  effect  on  the  proteids.  It  forms  soa})s  with  tlic 
fatty  acids  and  ha«  a  slight  emulsifying  action  on  fat.  The  soaps  are 
said  to  promote  the  emulsion  of  fat.  Their  emulsifying  power  is  believed 
to  be  increased  by  admixture  with  the  pancreatic  secretion.  Moreover, 
the  absorption  of  oil  is  facilitated  by  the  presence  of  bile  upon  the  sur- 
face through  which  it  passes. 

4th,  The  pancreatic  juice  appears  to  have  the  function  of  digesting 
whatever  alimentary  substance  has  escaped  digestion  by  the  saliva,  gas- 
tric juice,  and  bile.  It  is  a  clear,  viscid  liquid  of  alkaline  reaction.  It 
rapidly  changes  starch  into  glucose.  It  converts  proteids  into  peptones 
and  emulsifies  fats.  While  the  gastric  juice  requii'es  an  acid  medium  for 
the  performance  of  its  digestive  function,  the  pancreatic  juice  requires 
one  that  is  alkaline.  This  important  fact  should  be  borne  in  mind,  that 
such  a  mistake  as  presenting  pei)sin  with  chalk  mixture,  or  the  extractum 
pancreatis  with  dilute  muriatic  acid,  may  be  avoided. 
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5th.  The  intestinal  secretions  are  mainly  from  the  crypts  of  Licber- 
kuhn,  and  their  action  in  the  digestive  process  is  probably  comparatively 
unimportant,  but  in  some  animals  they  have  been  found  to  digest  starch. 
It  will  be  observed  that  of  all  these  secretions  that  which  digests  the 
largest  number  of  nutritive  principles  is  the  pancreatic.  It  digests  all 
those  which  are  essential  to  the  maintenance  of  life  except  fat,  and  it  aids 
the  bile  in  emulsifying  fat. 

One  of  the  most  important  conferences  in  paediatrics  ever  held  con- 
vened at  Salzburg  in  1881  for  the  purpose  of  considering  the  diet  of 
infants.  Among  those  who  participated  in  the  discussion  were  men 
known  throughout  tlie  world  as  autnorities  in  children's  diseases^  such 
as  Demme,  Biedert,  Gerhardt,  Henoch,  Steffen,  Thomas,  and  Soltmaun. 
None  of  the  physicians  present  dissented  from  the  following  proposition 
of  the  chairman  :  That  "  all  the  advances  made  in  physiology  in  respect 
to  the  digestive  organs  of  children  only  go  to  prove  that  the  mother's 
milk  is  the  only  true  material  which  is  quantitatively  and  qualitatively 
suited  to  the  development  of  the  child,  which  preserves  the  physiological 
functions  of  the  ormins  of  digestion,  and  under  favorable  circumstances 
of  growth  unfolds  the  whole  organism  in  its  completeness."  All  agreed 
that  when  the  breast-milk  fails  animal  milk  is  the  best  substitute.  Henoch, 
who  was  one  of  the  conference,  expresses  the  same  opinion  in  his  well- 
known  treatise  on  diseases  of  children,  as  follows :  "  Cow's  milk  is  the 
best  substitute  for  mother's  milk  during  the  entire  period  of  infancy.  I 
consider  the  administration  of  other  substances  advisable  only  when  good 
cow's  milk  cannot  be  obtained  or  when  it  gives  rise  to  constant  vomiting: 
and  diarrhoea." 

The  many  infants'  foods  contained  in  the  shops  were  considered  by  the 
conference,  and,  in  the  words  of  the  chairman,  "  Now  and  evermore  it  is 
unanimously  agreed  that  these  preparations  can  in  no  way  be  substituted 
for  mother's  milk,  and  as  exclusive  food  during  the  first  year  are  to  be 
entirely  and  completely  rejected."  But,  unfortunately,  we  soon  learn  by 
experience  that  animal  milk,  although  it  is  the  best  of  the  substitutes  for 
human  milk,  is,  especially  as  dispensed  in  the  cities,  faulty.  It  is  digested 
with  difficulty  by  young  infants,  and  is  apt  to  cause  in  them  diarrhoea  and 
intestinal  catarrh.  Therefore  in  the  hot  months  its  use  is  very  apt  to  act 
as  one  of  the  dietetic  causes  of  the  summer  diarrhoea  in  infants  exclusively 
fed  upon  it,  unless  it  be  specially  prepared  so  as  to  more  closely  resemble 
human  milk.  The  frequent  unsatisfactory  results  of  its  use  have  led  to 
the  preparation  of  the  many  proprietary  substitutes  for  human  milk 
whicn  the  shops  contain,  and  which  have  been  so  summarily  discarded 
by  the  German  conference. 

Woman's  milk  in  health  is  always  alkaline.  It  has  a  specific  gravity 
of  1.0317;  cow's  milk  has  a  specific  gravity  of  1.029.  That  of  cows 
stabled  and  fed  upon  other  fodder  than  hay  or  grass  is  usually  decidedly 
acid.  That  from  cows  in  the  country  with  good  pasturage  is  said  to  be 
alkaline,  but  in  two  dairies  in  Central  New  York  a  hundred  miles  apart, 
in  midsummer,  ^vith  an  abundant  pasturage,  two  competent  persons  whom 
I  requested  to  make  the  examinations  found  the  milk  slightly  acid  imme- 
diately afler  the  milking  in  all  the  cows. 

The  following  results  of  a  large  number  of  analyses  of  woman's  and 
cow's  milk,  made  by  Konig  and  quoted  by  Leeds,  and  of  several  of  the 
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best  known  and  most  used  preparations  designed  by  their  inventors  to  be 
substitutes  for  human  milk,  show  how  far  these  substitutes  resemble  tlie 
natural  aliment  in  their  chemical  characters : 


1 


Woman's  Milk. 

Cow's  Milk. 

Mean. 

Minimum. 

Maximum. 

Mean. 

Minimum. 

Hazimnm. 

-  i 

Water 

87.09 

83.6  » 

90.90 

87.41 

80.32 

1 
91.50 

Total  solids 

12.91 

9.10 

16.31 

12.59 

8.50 

19.68 

Fat      ... 

3.90 

1.71 

7.60 

3.66 

1.15 

7.09 

Milk-sugar    . 

6.04 

4.11 

7.80 

4.92 

3.20 

5.67 

Casein     .   . 

0.63 

0.18 

1.90 

3.01 

1.17 

7.40 

Albumen    .   . 

1.31 

0.39 

2.35 

0.75 

0.21 

5.04 

Albuminoids 

1.94 

0.57 

4.25 

3.76 

1.38 

12.44 

Ash 

0.49 

0.14 

.   • 

0.70 

0.50 

0.87 

The  following  analyses  of  the  foods  for  infants  found  in  the  shops, 
and  which  are  in  common  use,  were  made  by  Leeds  of  Stevens's  Insti- 
tute: 

Farinaceoua  Foods. 


w  a  ler     ...•■•..• 

Fat 

Grape-sugar      

Cane-ftugar 

Starch 

Soluble  carlx)hydrate8     .   . 

Albuminoids 

Gum,  cellulose,  etc  .... 
Ash 


1. 

Blair's 

Wheat 

Food. 


9.85 
1.56 
1.75 
1.71 
64.80 
13.69 
7.16 
2  94 
1.06 


% 

Hubbell's 

Wheat 

Food. 


7.78 

0.41 

7.56 

4.87 

67.60 

14.29 

10.13 

UDdct<»rm'd. 

1.00 


8. 

Imp(*rial 

4. 

r.idge's 

s. 

"A.B.C." 
Cereal 
Milk. 

s. 

Robin- 
son's 

Grail  urn. 

Food. 

Paieot 
Barlejr. 

5.49 

9.23 

9.33 

10.10 

1.01 

0.03 

1.01 

0.97 

Trace. 

2.40 

4.60 

3.08 

Trace. 

2.20 

15.40 

0.90 

78.93 

77.96 

58.42 

77.76 

3.56 

5.19 

20.00 

4.11 

10.51 

9.24 

11.08 

6.13 

0.50 

•  •  ■ 

1.16 

1.93 

1.16 

0.60 

•  •• 

1.93 

Liebig^a  Foods. 


Water 

Fat 

Grape-8Ug:ar    .... 

Cane-sugar 

Starch 

Soluble  carbohydrates 
Albuminoids  .  .  .  . 
Gum,  cellulose,  etc.  . 
Ash 


Mel- 
Un*s. 


5.00 

0.15 
44.69 

3.51 
None. 
85.44 

5.95 
. .. 

1.89 


Haw- 
ley's. 


6.60 

0.61 
40.57 

3.44 
10.97 
76.54 

5.38 
... 

1.50 


Hor- 

lick's. 


3.39 
0.08 
34.99 
12.45 
None. 
87.20 
6.71 

•  •  • 

1.28 


Koa»- 

boy  and 

.Matti- 

BOU'S. 


27.95 
None. 
36.75 
7.58 
None. 
71.50 
None. 

0.93 


Savory 

and 
Moore's. 


8.34 

0.40 

20.41 

9.08 

36.36 

44.83 

9.63 

0.44 

0.89 


Baby 

Pup 

No.  1. 


5.54 

1.28 

2.20 
11.70 
61.99 
14.35 

9.75 

7.09 
Undeterm'd. 


Baby 

Hup 

No.  2. 


11.48 
062 
2.44 
2.48 
51.95 
22.79 
7.92 
5 '-'4 
1.59 
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3rUk  Foods. 


tcan-     I 

Las.         I 


Water 

Fat 

Grape-fiugar  and ) 
milk-Bugar       /    ' 

Cane>BUgar 

Btarch 

Soluble  carbohydrates 
Albuminoids      .   .   . 
Ash 


Ne8tle*a. 


4.72 
1.91 

6.92 

82.93 

40.10 

44.88 

8.23 

1.59 


Anglo-Swisfl. 


6.54 
2.72 

23.29 

21.40 
34.55 
46.43 
10.26 
1.20 


Gerber'8. 


6.78 
2.21 

6.06 

30.50 

38.48 

44.76 

9.56 

1.21 


American 
6wia8, 


5.68 
6.81 

6.78 

36.43 
30.85 
45  35 
10.54 
1.21 


It  is  seen  by  examination  of  the  analyses  of  the  above  foods  tliat  all 
except  such  as  consist  largely  or  wholly  of  coVs  milk  differ  widely  from 
human  milk  in  their  composition,  and  although  some  of  them — as  the 
Liiebig  preparations,  in  which  starch  is  converted  into  glucose  by  tlie 
action  of  the  diastase  of  malt — may  aid  in  the  nutrition  and  be  useful 
as  adjuncts  to  milk,  physicians  of  experience  and  close  observation  will,  I 
think,  agree  with  the  Grerman  conference  that  when  brea.st-milk  fails  or 
is  insuflScient  our  main  reliance  for  the  successful  nutrition  of  the  infant 
must  be  on  animal  milk.  Nestle's  Food,  which  consists  of  wheat  flour, 
the  yelk  of  ^g,  condensed  milk,  and  sugar,  and  which  has  been  so  largely 
used  in  this  country  and  in  Europe,  is  probably  beneficial  mainly  from  the 
laige  amount  of  Swiss  condensed  milk  which  it  contains. 

Although  the  preference  is  to  be  given  to  animal  milk  over  any  other 
kind  of  food  as  a  substitute  for  human  milk,  yet  ev^en  when  obtained 
fresh  and  from  the  best  dairies  and  properly  diluted  it  is  very  apt  to  dis- 
agree with  infants  under  the  age  of  one  year,  producing  indigestion  and 
diarrhoea.  The  close  resemblance  in  chemical  character  of  cow's,  ass's, 
and  goat's  milk  to  human  milk  would  lead  us  to  expect  that  either  would 
be  a  good  substitute  for  the  latter.  The  fact  that  the  milk  of  these  ani- 
mals is  apt  to  cause  indigestion  and  intestinal  catarrh,  especially  in  the 
hot  months, When  the  digestive  function  of  the  infant  is  cnfeeblal  from 
the  heat,  must  be  due  to  the  quality  rather  than  quantity  of  its  constitu- 
ents. The  difference  in  quality  of  the  casein  of  human  and  animal  milk 
is  well  known,  since  that  of  human  milk  coagulates  in  the  stomach  in 
flakes,  and  that  of  animal  milk  in  firm  and  large  masses.  The  German 
conference  saw  at  once  the  importance  of  the  problem  which  confronted 
them — i.  e.  how  to  modify  cow  s  milk  so  that  it  bears  the  closest  possible 
resemblance  to  human  milk.  They  even  discussed  the  difference  of  the 
milk  of  different  breeds  of  cows,  and  the  proper  feeding  and  care  of  cows, 
but  the  most  important  suggestion  mane — and  one  which  has  already 
produced  good  results  in  this  country  and  in  Europe,  and  promises  to  be 
instrumental  in  saving  the  lives  of  many  infants  w-ho  by  the  old  method 
of  feeding  would  inevitably  perish — was  made  by  Pfeiffer  of  Wiesbaden. 
T  allude  to  the  peptonizing  of  milk.  The  pancreatic  secretion  digests 
miUk  that  is  rendered  alkaline  at  a  temperature  between  100°  and  150°  F. 
Milk  thus  treated  becomes  in  from  twenty  minutes  to  one  hour  thinner, 
resembling  human  milk  in  appearance,  and  if  the  peptonizing  be  con- 
tinned  beyond  a  certain  point,  and  is  more  complete,  its  taste  is  de<jided)y 
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bitter.  The  process  should  be  watched  and  the  peptonizing  suspended  as 
soon  as  the  bitterness  becomes  appreciable,  for,  although  more  advanced 
peptonizing  so  changes  the  milk  that  it  is  more  easily  digested  by  the 
infant  than  when  the  peptonizing  is  partial,  yet  the  bitterness  which  is 
imparted  to  it  renders  it  very  disagreeable  as  a  dietetic  preparation. 
Milk  thus  prepared  closely  resembles  human  milk  in  appearance,  and  its 
casein  is  so  digested  that  it  is  either  not  precipitated  by  acids  or  is  pre- 
cipitated, like  that  of  human  milk,  in  flakes.  By  this  process  a  digested 
or  an  easily-digested  casein  is  produced,  instead  of  the  casein  of  ordinary 
cow's  milk,  which  produces  large  and  firm  masses  in  the  stomach — ^masses 
that  the  digestive  ferments  penetrate  with  such  difficulty  that  they  cause 
indigestion,  and  occur  in  the  stools  in  coagula  of  greater  or  less  size. 
Pfeiffer  pointed  out  that  when  peptonized  milk  is  employed  "  the  feces 
showed  alwolutely  no  trace  of  the  white  cheesiness."  Milk  thus  prepared 
quickly  spoils,  and  it  is  necessary  to  peptonize  it  in  small  quantity  and 
often  dunng  the  twenty-four  hours. 

In  New  York  City  during  the  last  year  peptonized  milk  has  been 
employed  largely  as  recommended  by  Pfeiffer,  and  with  such  results  as 
to  encourage  its  further  use.  It  is  now  used  in  the  New  York  Infant 
Asylum  and  New  York  Foundling  Asylum.  Five  grains  of  extractum 
pancreatis  (Fairchild  &  Co.'s)  and  ten  grains  of  sodium  bicarbonate  are 
added  to  one  gill  of  warm  water.  Tliis  is  mixed  with  one  pint  of  warm 
milk,  and  the  mixture,  in  some  convenient  vessel,  is  placed  in  water  kept 
at  a  temperature  of  100°  F.  for  one  hour,  when  it  is  placed  upon  ioeto 
prevent  further  digestion.  It  should  be  tasted  frequently  during  the 
peptonizing  process,  and  if  the  least  bitterness  be  observed  the  process 
should  be  suspended  before  the  expiration  of  the  hour.  With  some  spe- 
cimens of  milk,  especially  at  a  temperature  of  115°  to  120°,  a  half  hour 
or  even  less  is  sufficient.  This  artificial  digestion  is  arrested  either  by 
boiling  the  peptonized  milk,  which  destroys  the  ferment,  or  by  reducing 
its  temperature  to  near  the  freezing-point,  which  renders  it  latent  and 
inactive,  but  does  not  destroy  it.  I  need  not  add  that  placing  the  pep- 
tonized milk  on  ice  is  preferable  to  boiling  it,  since  we  wish  the  ferment 
to  continue  to  act  in  the  stomach  of  the  infant.  In  the  present  state  of 
our  knowledge  of  infant  feeding,  therefore,  we  can  recommend  no  better 
substitute  for  human  milk  than  peptonized  cow's  milk. 

Leeds  recommended  the  following  formula  for  peptonizing  milk  in  his 
very  instructive  remarks  made  before  the  New  York  County  Medical 
Association,  July  16,  1884.  In  order  that  no  mistake  might  be  made,  I 
wrote  to  him  for  his  formula,  which  he  kindly  sent  me.  The  following 
is  an  extilact  from  his  letter :  "  The  formula  which  I  ventured  to  su<rj?est 
for  the  preparation  of  humanized  cow's  milk  was  as  follows :  1  gill  of 
cow's  milk,  fresh  and  unskimmed;  1  gill  of  water;  2  tablespooufuls of 
rich  cream;  200  grains  of  milk-sugar;  IJ  grains  of  extractum  pancre- 
atis ;  4  grains  of  sodium  bicarbonate.  Put  this  in  a  nursing-bottle ; 
Elace  the  bottle  in  water  made  so  warm  that  the  whole  hand  cannot  be 
eld  in  it  without  pain  longer  than  one  minute.  Keep  the  milk  at  this 
temperature  for  exactly  twenty  minutes.  The  milk  should  be  prepared 
just  before  using." 

The  object  is  of  course  to  provide  from  cow's  milk  a  food  which  will 
Ih?  the  nearest  possible  approximation  to  healthy  human  milk ;  and  this 
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appears  to  be  achieved  by  the  peptonizing  process.  Certainly,  what  phy- 
sicians have  long  been  desiring — namely,  some  mode  of  preparing  cow's 
milk  so  that  its  casein  will  coagulate  in  flakes  like  that  of  human  milk — 
has  been  obtained  by  peptonizing. 

It  is  a  common  error  to  expect  too  much  of  a  new  remedy  which  has 
a  real  value,  and  we  must  not  expect  that  all  patients  not  in  an  utterly 
hopeless  state  will  begin  to  improve  as  soon  as  peptonized  milk  is  pre- 
pared for  them,  or  that  it  is  a  full  and  exact  substitute  for  human  milk, 
so  that  wet-nurses  may  be  dispensed  with.  Healthy  human  milk  is  the 
best  of  all  food  for  infants  under  the  age  of  twelve  months,  and  should 
always  be  preferred  when  it  can  be  obtained,  but  we  claim  that  pepton- 
ized milk  is  a  most  useful  addition  to  the  dietetic  preparations  for  infants, 
probably  surpassing  in  value  the  best  of  those  in  the  shops.  We  employ 
it  in  the  belief  that  it  affords  important  aid  in  curing  the  dyspeptic  and 
diarrhoeal  maladies  of  infancy.  Who  first  formulated  and  recommended 
the  process  of  peptonizing  milk  I  am  not  able  to  state,  but  I  am  informed 
that  Roberts  of  Great  Britain  called  attention  to  it  as  a  means  of  improv- 
ing milk  at  a  time  antedating  the  Grerman  conference. 

Milk  from  healthy,  properly-fed  cows  may  be  prepared  without  pep- 
tonizing, so  as  to  agree  with  many  infants  except  in  the  warmest  weather, 
but  is  obviously  less  easily  digested  than  peptonized  milk.  It  should  be 
diluted  as  follows  with  water  boiled  so  as  to  free  it  from  germs :  In  the 
first  week  after  birth  one-fourth  milk  with  the  addition  of  a  little  sugar. 
The  milk  should  be  gradually  increased,  so  that  it  is  one-third  by  the  end 
of  the  fourth  week,  ofle-half  by  the  end  of  the  third  month,  and  two- 
thirds  to  three-fourths  by  the  end  of  the  sixth  month.  After  the  sixth 
month  it  is  still  proper  to  add  one-fourth  water,  but  pure  milk  may  be 
given.     Water  increases  the  urination. 

Before  peptonizing — ^which,  as  we  have  seen,  digests  the  casein  to  a 
great  extent,  and  changes  that  which  is  not  digested  so  that  it  coagulates 
in  flakes  in  the  stomach  like  breast-milk — was  resorted  to,  it  was  cus- 
tomary to  use  a  thin  barley-  or  oat-water  in  place  of  the  water  used  for 
diluting  the  milk.  One  heaped  teaspoonful  of  barley  flour  to  two  table- 
spoonfuls  of  water  make  a  gruel  of  proper  consistence.  A  little  fari- 
naceous substance  added  to  the  milk  by  mechanically  separating  the 
particles  of  casein  tends  to  prevent  their  coagulation  in  large  and  firm 
masses.  This  was  the  theory  which  explained  the  beneficial  action  of  the 
admixture.  If  for  any  reason  peptonized  milk  be  not  employed,  milk 
prepared  in  the  way  I  have  mentioned,  by  admixture  with  a  farinaceous 
substance,  is  probably  the  next  best  substitute  for  human  milk. 

It  is  very  important  to  determine  when  and  how  farinaceous  foods  shall 
be  given  in  this  disease.  It  is  well  known  that  infants  under  the  age  of 
three  months  digest  starch  with  difficulty  and  only  in  small  quantity, 
since  the  salivary  and  pancreatic  glands  which  secrete  the  ferments  which 
digest  starch  are  almost  rudimentary  at  that  age.  The  artificial  digestion 
of  starch  is,  however,  easily  accomplished.  Among  the  last  labors  of  the 
renowned  chemist  Baron  Liebig  was  the  preparation  of  a  food  for  infants 
in  which  the  starch  is  digested  and  transformed  into  grape-sugar,  and  thus 
infants  at  any  age  who  are  fed  with  it  are  relieved  of  the  burden  of  digest- 
ing it.  The  baron  led  the  way  which  has  been  so  successfully  followed 
since  in  the  artificial  digestion  of  foods.     A  considerable  part  of  the  starch 
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in  wheat  flour  is  converted  into  grape-sugar  by  the  prolonged  acion  of 
heat,  I  frequently  recommend  that  from  three  to  five  pounds  of  wheat 
flour  be  packed  dry  in  a  firm  muslin  bag,  so  as  to  form  a  Ixdl,  and  be 
placed  in  water  sufficient  to  cover  it  constantly  and  the  bag  kept  over  the 
fire  three  or  four  days.  During  the  nights  tlie  fire  may  go  out  for  a  few 
hours.  At  the  expiration  of  this  time  the  external  part,  which  is  wet, 
being  peeled  off,  the  remainder  resembles  a  lump  of  yellowish  chalk. 
The  flour  grated  from  it  gives  a  decided  reaction  of  sugar  by  Fehling's 
test.  Starch  is  also  quickly  transformed  into  glucose  by  the  action  of  the 
diastase  of  malt,  which  indeed  Liebig  employed.  If  to  a  gruel  of  barley 
flour,  oatmeal,  or  other  farinaceous  substance,  when  hot,  a  little  of  a  good 
preparation  of  extract  of  malt,  such  as  that  prepared  by  Trommer  &  Co. 
at  Fremont,  Ohio,  which  acts  promptly,  or  by  Reed  &  Camrick,  be  added, 
it  becomes  thinner.  It  is  claimed  that  the  starch  is  thus  quickly  con- 
verted into  glucose ;  which  seems  doubtful.  It  is,  however,  so  modified 
that  it  is  apparently  more  readily  digested  and  assimilated.  Farinaceous 
substances  thus  prepared  may  be  employed  with  peptonized  or  other  milk. 
Infants  frequently  do  better  with  this  admixture  than  when  either  the 
milk  or  gruel  is  used  separately. 

Of  the  foods  contained  in  the  shops  which  have  been  most  prescribed, 
and  which  have  apparently  been  useful  in  certain  cases,  I  may  mention 
those  which  have  been  prepared  according  to  Liebig^s  formula,  of  which 
there  are  several,  the  analyses  of  which  I  have  given,  and  Nestle's  farina. 
In  the  use  of  those  foods  which  contain  no  milk,  as  Ridge's  food.  Impe- 
rial granum,  etc.,  it  is  recommended  that  milk  bt  added,  while  for  such 
as  contain  condensed  milk,  as  Nestle's  and  the  Anglo-Swiss  food,  only 
water  should  be  employed.  The  Anglo-Swiss  food  contains  about  60 
per  cent,  condensed  milk  and  about  20  per  cent,  each  of  oatmeal  and 
Russian  wheat  flour.  It  gives  an  acid  reaction,  unlike  Nestle's,  which 
is  alkaline.  When  Biedert's  cream  conserve  was  announced  great  expec- 
tations were  awakened  from  the  fact  that  the  inventor  is  an  authority  in 
paediatrics,  but,  unfortunately,  they  have  not  been  realized  in  this  coun- 
try. Much  of  Biedert's  coaserve  when  it  reaches  us  is  spoiled,  and  the 
directions  for  its  use  are  too  complicated  for  ordinary  family  use,  since  a 
different  mixture  is  required  for  each  month  of  the  infimt's  age.  I  have 
employed  this  food,  but,  with  Henoch,  "could  not  convince  myself  that 
it  is  more  efficacious  than  cow's  milk."  I  am  informed  that  the  sale  of 
it  in  this  country  has  ceased. 

Condensed  milk  is  largely  used  in  the  feeding  of  infants.  The  milk  is 
condensed  in  vacuo  to  one-third  or  one-fiflh  its  volume,  heated  to  100®  C. 
(212°  F.)  to  kill  any  fungus  which  it  contains,  and  38  to  40  per  cent,  of 
cane-sugar  is  added  to  preserve  it.  In  the  first  month  one  part  of  milk 
should  be  added  to  sixteen  of  water,  and  the  proportion  of  water  should 
be  gradually  reduced  as  the  infant  l>ecomes  older.  The  lar^e  amount  of 
sugar  which  condensed  milk,  preserved  in  cans,  contains  renders  it  unsuit- 
able in  the  dietetic  r6le  of  the  summer  diarrhoea  of  infants.  The  sugar 
is  apt  to  produce  acid  fermentation  and  diarrhoea  in  hot  weather.  Bor- 
den s  condensed  milk,  freshly  prepared,  as  dispensed  from  the  wagon?, 
contains,  I  am  informed  by  the  agent,  no  cane-sugar  or  other  foreigi 
substance,  and  on  this  account  is  to  be  preferred  to  that  in  the  cans.  It 
is  coVs  milk  of  good  quality,  from  which  75  to  79  per  cent,  of  the.  «rater 


CHOLERA  INFANTUM,   OB  CUOLEBIFORM  DIARRHCEA.       756 

has  been  removed  under  vacuum.  The  sole  advantage  which  it  possesses 
— and  it  is  an  imjwrtant  one — is  that  it  resists  fermentation  longer  than 
the  ordinary  milk. 

To  select  the  best  food  for  the  infant  from  this  considerable  numl>er  of 
dietetic  preparations  is  one  of  the  most  important  duties  of  the  physician. 
If  called  to  an  infant  unfortunately  deprived  of  wholesome  breast-milk, 
and  suffering  in  consequence  from  indigestion  and  diarrhoea,  what  diet 
shall  we  recommend  ?  My  recommendation  would  be  as  follows :  Use 
cow's  milk  of  the  best  possible  quality  and  peptonized  in  the  manner 
stated  above,  and  peptonized  in  small  quantity  at  a  time,  such  as  a  pint, 
or,  better,  half  a  pint.  This  may  be  the  sole  food  till  the  age  of  five  or 
six  months.  Unfortunately,  in  the  cities  the  milk  that  is  delivered  in 
the  morning  is  the  milking  of  the  preceding  evening,  mixed  with  that 
of  the  preceding  morning,  brought  often  many  miles  from  the  farms 
where  it  is  produced.  Milk  twelve  and  twenty-four  hours  old,  notwith- 
standing the  use  of  ice  around  the  milk-cans,  is  apt  to  undergo  some  fer- 
mentative change  before  it  reaches  the  nursery.  This  prevents  the  prep- 
aration of  the  best  quality  of  peptonized  milk,  so  that  in  some  instances 
during  the  heated  term  I  have  found  that  the  |)eptonized  milk  did  not 
agree  as  well  as  the  condensed  milks,  like  Borden's  or  Nestle's  food. 
Not  a  few  infants  suflTering  from  diarrhoea!  maladies  seem  to  do  better 
if  some  farinaceous  food  properly  prepared  be  added  to  the  peptonized 
milk  than  when  the  milk  is  used  alone.  It  is  better,  I  think,  that  the 
starch,  or  a  considerable  part  of  the  starch,  be  converted  into  glucose 
before  the  admixture.  This  can  be  done  if  a  few  pounds  of  wheat  flour 
be  pressed  dry  in  a  bag,  so  as  to  form  a  ball,  and  boiled  three  or  four 
days,  as  I  have  elsewhere  recommended.  The  flour  grated  from  the 
mass  gives  a  decided  sugar  reaction  to  Fehling's  test.  For  infants  under 
the  age  of  six  months  one  tablespoonful  of  the  flour  thus  prepared  should 
be  mixed  with  twelve  tablespoon fuls  of  water  and  boiled.  When  it  has 
been  removed  from  the  fire  and  become  tepid,  a  small  quantity  of  a  good 
extract  of  malt,  as  Trommcr's  or  Reed  &  Carnrick's,  may  advantageously 
be  added  to  the  gruel  to  increa.se  the  transformation  of  starch  and  render 
it  more  digestible.  To  avoid  the  time  and  trouble  of  preparing  the  food 
in  this  manner,  one  of  the  foods  contained  in  the  shops,  in  which  the 
starch  has  been  transformed  into  glucose  by  the  employment  of  Baron 
Liebig's  formula,  may  be  used,  as  Mellin's  or  Horlick's,  instead  of  the 
wheat  flour  prepared  by  long  boiling.  The  older  the  child,  the  thicker 
should  be  the  gruel. 

Beef-,  mutton-,  or  chicken-tea  should  not  be  employed,  at  least  as 
it  is  ordinarily  made,  since  it  is  too  laxative.  Occasionally,  for  the  older 
infants,  we  may  allow  the  expressed  juice  of  beef,  raw  scraped  beef,  or 
beef-tea  prepared  by  adding  half  a  pound  of  lean  beef,  finely  minced,  to 
one  pint  of  cold  water,  and  after  allowing  it  to  stand  for  half  an  hour 
warming  it  to  a  temperature  not  exceeding  110°  for  another  half  hour. 
By  this  process  the  albumen  is  preserved.  Salt  should  be  added  to  it, 
and  I  am  in  the  habit  of  adding  to  it  also  about  seven  drops  of  dilute 
muriatic  acid  to  facilitate  its  digestion.  It  is  chiefly  for  infants  over  the 
age  of  ten  months  that  the  meat-juices  are  proper,  A  concentrated  nutri- 
ment, prepared,  it  is  stated,  from  beef,  mutton,  and  fruits,  has  lately  lx«n 
introduced  in  the  shops  under  the  name  Murdoch's  Liquid  Food.  Young 
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infants  with  dyspeptic  and  diarrhoeal  symptoms  can  take  it,  and  it  appears 
to  be  readily  assimilated,  as  the  quantity  given  at  each  feeding  is  small. 
It  has  its  advocates,  and  it  appears  to  be  of  some  service  in  cases  of  weak 
and  irritable  stomach. 

But  since  one  of  the  two  important  factors  in  producing  the  summer 
diarrhoea  of  infants  is  foul  air,  it  is  obvious  that  measures  should  be 
employed  to  render  the  atmosphere  in  which  the  infant  lives  as  free  as 
possible  from  noxious  effluvia.  Cleanliness  of  the  person,  of  the  bed- 
ding, and  of  the  house  in  which  the  patient  resides,  the  prompt  removal 
of  all  refuse  animal  or  vegetable  matter,  whether  within  or  around  the 
premises,  and  allowing  the  infant  to  remain  a  considerable  part  of  the 
day  in  shaded  localities  where  the  air  is  pure,  as  in  the  parks  or  suburbs 
of  the  city,  are  important  measures.  In  New  York  great  benefit  has 
resulted  from  the  floating  hospital  which  every  second  day  during  the 
heated  term  carries  a  thousand  sick  children  from  the  stifling  air  of  the 
tenement-houses  do\vn  the  bay  and  out  to  the  fresh  air  of  the  ocean. 

But  it  is  difficult  to  obtain  an  atmosphere  that  is  entirely  pure  in  a 
lai^  city  with  its  many  sources  of  insalubrity ;  and  all  physicians  of 
experience  agree  in  the  propriety  of  sending  infants  afiected  with  the 
summer  diarrhoea  to  localities  in  the  country  which  are  free  from  malaria 
and  sparsely  inhabited,  in  order  that  they  may  obtain  the  benefits  of  a 
purer  air.  Many  are  the  instances  each  summer  in  New  York  City  of  . 
infants  removed  to  the  country  with  intestinal  inflammation,  with  fea- 
tures haggard  and  shrunken,  with  limbs  shrivelled  and  the  skin  hnng  in 
folds,  too  weak  to  raise,  or  at  least  hold,  their  heads  from  the  pillow, 
vomiting  nearly  all  the  nutriment  taken,  stools  frequent  and  thin,  result- 
ing in  great  part  from  molecular  disintegration  of  the  tissues — presenting, 
indeed,  an  appearance  seldom  observed  in  any  other  disease  except  in  the 
last  stages  of  phthisis — ^and  returning  in  late  autumn  with  the  cheerful- 
ness, vigor,  and  rotundity  of  health.  The  localities  usually  preferred  by 
the  physicians  of  this  city  are  the  elevated  portions  of  New  Jersey  and 
Northern  Pennsylvania,  the  Highlands  of  the  Hudson,  the  central  and 
northern  parts  of  New  York  State,  and  Northern  New  England.  Taken 
to  a  salubrious  locality  and  properly  fed,  the  infant  soon  begins  to  improve 
if  the  disease  be  still  recent,  unless  it  be  exceptionally  severe.  If  the 
disease  have  continued  several  weeks  at  the  time  of  the  removal,  little 
benefit  may  be  observed  from  the  country  residence  until  two  or  more 
weeks  have  elapsed. 

An  infant  weakened  and  wasted  by  the  summer  diarrhoea,  removed  to 
a  cool  locality  in  the  country,  should  be  warmly  dressed  and  kept  indoor 
when  the  heavy  night  dew  is  falling.  Patients  sometimes  become  won« 
from  injudicious  exposure  of  this  kind,  the  intestinal  catarrh  from  which 
they  are  suffering  being  aggravated  by  taking  cold,  and  perhaps  rendered 
dysenteric. 

Sometimes  parents,  not  noticing  the  immediate  improvement  which 
they  have  been  led  to  expect,  return  to  the  city  without  giving  the 
country  fair  trial,  and  the  life  of  the  infant  is  then,  as  a  rule,  sacri- 
ficed. Ketumed  to  the  foul  air  of  the  city  while  the  weather  is  still 
warm,  it  sinks  rapidly  from  an  aggravation  of  the  malady.  Occasion- 
ally, the  change  from  one  rural  locality  to  another,  like  the  change  fraro 
one  wet-nurse  to  another,  has  a  sidutary  effect.     The  infant,  although  it 
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has  recovered,  should  not  be  brought  back  while  the  weather  13  still 
warm.  One  attack  of  the  disease  does  not  diminish,  but  increases,  the 
liability  to  a  second  seizure. 

Medicinal  Treatment. — The  summer  diarrhoea  of  infants  requires,  to 
some  extent,  different  treatment  in  its  early  and  later  stages.  We  have 
seen  that  acids,  especially  the  lactic  and  butyric,  the  results  of  faulty 
digestion,  are  produced  abundantly,  causing  acid  stools.  In  a  few  days 
the  inflammatory  irritation  of  the  mucous  follicles  causes  such  an  exag- 
gerated secretion  of  mucus  which  is  alkaline  that  the  acid  is  nearly  or 
quite  neutralized.  In  the  commencement  of  the  attack  these  acid  and 
irritating  products  should  be  as  quickly  as  possible  neutralized,  while  we 
endeavor  to  prevent  their  production  by  improving  the  diet  and  assisting 
the  digestion.  In  the  second  stage,  when  the  fecal  matter  is  less  acid  and 
irritating  from  the  large  admixture  of  mucus,  medicines  are  required  to 
improve  digestion  and  check  the  diarrhoea,  while  the  indication  for 
antacids  is  less  urgent.  Therefore  it  is  convenient  to  consider  separately 
the  treatment  which  is  proper  in  the  commencement  or  first  stage,  and 
that  which  is  required  in  the  subsequent  course  of  the  disease. 

First  stage,  or  during  the  first  three  or  four  days,  perhaps  the  first 
week. — Occasionally,  it  is  proper  to  commence  the  treatment  by  the 
employment  of  some  gentle  purgative,  especially  when  the  disease  begins 
abruptly  after  the  use  of  indigestible  and  irritating  food.  A  single  dose 
of  castor  oil  or  syrup  of  rhubarb,  or  the  two  mixed,  will  remove  the 
irritating  substance,  and  afterward  opiates  or  the  remedies  designed  to 
control  the  disease  can  be  more  successfully  employed.  Ordinarily,  such 
preliminary  treatment  is  not  required.  Diarrhoea  has  generally  contin- 
ued a  few  days  when  the  physician  is  summoned,  and  no  irritating  sub- 
stance remains  save  the  acid  which  is  so  abundantly  generated  in  the 
intestines  in  this  disease,  and  which  we  have  the  means  of  removing 
without  purgation. 

The  same  general  plan  of  medicinal  treatment  is  appropriate  for  the 
summer  diarrhoea  of  infants  as  for  diarrhoea  from  other  causes ;  but  the 
acid  fermentation  commonly  present  indicates  the  need  of  antacids,  which 
should  be  employed  in  most  of  the  mixtures  used  in  the  first  stage  as 
long  as  the  stools  have  a  decidedly  acid  reaction. 

Those  who  accept  the  theory  that  this  disease  is  produced  by  micro- 
organisms which  lodge  on  the  gastro-intestinal  surface  and  produce  diar- 
rhoea by  their  irritating  effect  are  naturally  led  to  employ  antiseptic 
remedies.  Guaita  administered  for  this  purpose  sodium  beuzoate.  One 
drachm  or  a  drachm  and  a  half  dissolved  in  three  ounces  of  water  were 
administered  in  twenty-four  hours  with,  it  is  stated,  good  results.^  I 
have  no  experience  in  the  use  of  antiseptic  remedies. 

If  by  the  appearance  of  the  stools  or  the  substance  ejected  from  the 
stomach,  or  by  the  usual  test  of  litmus-paper,  the  presence  of  an  acid  in 
an  irritating  quantity  be  ascertained  or  suspected,  lime-water  or  a  little 
sodium  bicarbonate  may  be  added  to  the  food.  The  creta  prseparata  of 
the  Pharmacopoeia  administered  every  two  hours,  or,  which  is  more  con- 
venient, the  mistura  cretse,  is  a  useful  antacid  for  such  a  case.  The 
chalk  should  be  finely  triturated.  By  the  alkalies  alone,  aided  by  the 
judicious  use  of  stimulants,  the  disease  is  sometimes  arrested,  but,  unless 
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circutnstaDoes  are  favorable  and  the  case  be  mild^  other  remedies  are 
required. 

Opium  has  long  been  used,  and  it  retains  its  place  as  one  of  the 
important  remedies  in  this  disease.  For  the  treatment  of  a  young 
infant  paregoric  is  a  convenient  opiate  preparation.  For  the  age  of 
one  to  two  months  the  dose  is  from  three  to  five  drops ;  for  the  age  of 
six  montlis,  twelve  drops,  repeated  every  three  hours  or  at  longer  inter- 
vals according  to  the  state  of  the  patient.  After  the  age  of  six  mouths 
the  stronger  preparations  of  opium  are  more  commonly  used.  The 
tinctura  opii  deodorata  or  Squibb's  liquor  opii  compositus  may  be  given 
in  doses  of  one  drop  at  the  age  of  one  year.  Dover's  powder  in  doses 
of  three-fourths  of  a  grain,  or  the  pulvis  cretae  comp.  cum  opio  in 
three-grain  doses  every  third  hour,  may  be  given  to  an  infant  of  one 
year. 

Opium  is,  however,  in  general  best  given  in  mixtures  which  will  be 
mentioned  hereafter.  It  quiets  the  action  of  the  intastines  and  dimin- 
ishes the  number  of  the  evacuations.  It  is  contraindicated  or  should 
be  used  with  caution  if  cerebral  symptoms  are  present.  Sometimes  in 
the  commencement  of  the  disease,  when  it  begins  abruptly  from  some 
error  in  diet,  with  high  temperature,  drowsiness,  twitching  of  the  limbs 
— symptoms  which  threaten  eclampsia — opiates  should  be  given  cau- 
tiously before  free  evacuations  occur  from  the  bowels  and  the  offending 
substance  is  expelled.  Under  such  circumstances  a  few  doses  of  the 
bromide  of  potassium  are  preferable.  In  the  advanced  stage  of  the 
disease  also,  when  symptoms  of  spurious  hydrocephalus  occur,  opium 
should  be  withheld  or  cautiously  administered,  since  it  mieht  tend  to 
increase  the  fatal  stupor  in  which  severe  cases  are  apt  to  termmate. 

The  vegetable  astringents,  although  they  have  been  largely  employed 
in  the  treatment  of  this  as  well  as  other  forms  of  infantile  diarrhoea,  are, 
I  think,  much  less  frequently  prescribed  than  formerly.  I  have  entirely 
discarded  them,  since  they  are  apt  to  be  vomited  and  have  not  proved 
efficient  in  my  practice.  As  a  substitute  for  them  the  subnitrate  of  bis- 
muth has  come  into  use,  and  in  much  larger  doses  than  were  formerly 
employed.  While  it  aids  in  checking  the  diarrhoea,  it  is  an  eflScient 
antiemetic  and  antiseptic.  It  should  be  prescribed  in  ten  or  twelve 
grains  for  an  infant  of  twelve  months ;  larger  doses  produce  no  ill  effect, 
ibr  its  action  is  almost  entirely  local  and  soothing  to  the  inflamed  surface 
with  which  it  comes  in  contact.  It  undergoes  a  chemical  cliange  in  the 
stomach  and  intestines,  becoming  black,  being  converted  into  the  bismuth 
sulphide,  and  it  causes  dark  stools.  'Rarely  it  gives  rise  in  the  in&ntto 
the  well-known  garlicky  odor,  like  that  occasionally  observed  in  adult 
patients,  and  which  Squibb  thinks  may  be  due  to  tellurium  accidentally 
associated  with  the  bismuth  in  its  natural  state.  For  those  cases  in  which 
the  symptoms  are  chiefly  due  to  colitis,  and  the  stools  contain  blood  with 
a  large  proportion  of  mucus,  it  has  been  customary  to  prescribe  laudanum 
or  some  other  form  of  opium  with  castor  oil.  I  prefer,  however,  die  bis- 
muth and  opium  for  such  cases  as  are  more  decidedly  dysenteric,  as  well 
as  for  cases  of  the  usual  form  of  intestinal  catarrh.  In  ordering  bis- 
muth in  these  large  doses  it  is  important  that  a  pure  article  be  dispensed. 

The  following  are  convenient  and  useful  formulae  for  a  child  of  one 
year: 
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^.  Tinct.  opii  deodorat.    ITLxvj ; 
Bismuth,  subnitrat.      3ij ; 
Syrupi,  fgij ; 

MistursB  crete^  f  3xiv.     Misoe. 

Shake  thoroughly  and  give  one  teaspooniul  every  two  to  four  hours. 

"Sf.  Tinct  opii  deodorat,    lUxvj ; 
Bismuth,  subnitrat.      3ij ; 
Syrupi,  f  Sss ; 

Aq.  cinnamomi,  f  Siss.     Misoe. 

Shake  bottle ;  give  one  teaspoonful  every  two  to  four  hours. 

^.  Bismuth,  subnitrat.  5ij ; 

Pulv.  cret.  comp.  c.  opio,    3ss.     Misoe. 
Divid  in  Chart  No.  X.     Dose,  one  powder  every  three  hours. 

^.  Bismuth,  subnitrat.         3ij ; 

Pulv.  ipecac,  comp.         gr.  ix.     Misce. 
Divid  in  Chart  No,  XII.     Dose,  one  powder  every  three  hours. 

Cholera  infantum  requires  similar  treatment  to  that  which  is  proper  for 
the  ordinary  form  of  the  summer  diarrhoea,  but  there  is  no  disease,  unless 
it  is  pseudo-membranous  croup,  in  which  early  and  appropriate  treatment 
is  more  urgently  required,  since  the  tendency  is  to  rapid  sinking  and 
death.  As  early  as  possible,  therefore,  proper  instructions  should  be 
given  in  regard  to  the  feeding,  and  for  an  infant  between  the  ages  of 
eight  and  twelve  months  either  one  of  the  above  prescriptions  should  be 
given  or  the  following : 

"Bf,  Tinct.  opii  deodorat.       tTL^vj ; 

Spts.  ammon.  aromat.  fsj  ; 

Bismuth,  subnitrat.         5ij ; 

Syrupi,  f  gss ; 

Misturse  cretffi,  f  5iss.     Misce. 

Shake  bottle.     Give  one  teaspoonful  every  two  or  three  hours. 

An  infant  of  six  months  can  take  one-half  the  dose,  and  one  of  three 
or  four  months  one-third  or  one-fourtli  the  dose,  of  either  of  the  above 
mixtures. 

If  cerebral  symptoms  appear,  as  rolling  the  head,  drowsiness,  etc.,  I 
usually  write  the  prescription  without  the  opiate ;  and  with  this  omission 
it  may  be  given  more  frequently  if  the  case  require  it,  while  the  opiate 

{)rescribed  alone  or  Avith  bromide  of  potassium  is  given  guardedly  and  at 
onger  intervals.  Although  every  day  during  the  summer  months  I  have 
written  the  above  prescriptions,  it  has  been  several  years  since  any  case 
has  occurred  in  my  practice  which  led  me  to  regret  the  use  of  the  opiate ; 
but  it  must  not  be  forgotten  that  there  is  danger  in  the  summer  complaint, 
and  especially  in  cholera  infantum,  of  the  sudden  supervention  of  stupor, 
amounting  even  to  coma,  and  ending  fatally.  A  few  instances  have  come 
to  my  knowledge  in  which,  when  death  occurred  in  this  way,  the  friends 
believed  that  the  melancholy  result  was  hastened  by  the  medicine.  But 
injury  to  the  patient  in  this  respect  can  only  occur,  in  my  opinion,  through 
carelessness  in  not  giving  proper  attention  to  his  condition.  It  is  chiefly 
in  advanced  cases,  when  the  vital  powers  are  beginning  to  fail,  when  the 
innervation  is  deficient,  and  the  cerebral  circulation  sluggish,  that  the  use 
of  opiates  may  involve  danger.     Explicit  and  positive  directions  should 
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be  given  to  omit  the  opiate  or  give  it  less  frequently  whenever  the  evacu- 
ations are  checlved  wholly  or  partially  and  signs  of  stupor  appear. 

Second  Stage. — The  summer  complaint  in  a  large  proportion  of  cases 
begins  in  such  a  gradual  way  that  the  treatment  which  we  are  about  to 
recommend  is  proper  in  many  instances  at  the  first  visit  of  the  physician, 
who  is  frequently  not  summoned  till  the  attack  has  continued  one  or  t>yo 
weeks.  The  alkaline  treatment  recommended  above  for  the  diarrhoea  in 
its  commencement  does  not  aid  digestion  sufficiently  to  justify  its  con- 
tinuance as  the  main  remedy  after  the  first  few  days.  In  a  large  number 
of  instances,  however,  one  of  the  above  alkaline  mixtures  may  be  given 
with  advantage  midway  between  the  nursings  or  feedings,  while  those 
remedies,  presently  to  be  mentioned,  which  facilitate  digestion  and  assimi- 
lation are  given  at  the  time  of  the  reception  of  food. 

Some  physicians  of  large  experience,  as  Henoch  of  Berlin,  recommend 
small  doses  of  calomel,  as  the  twelfth  or  twentieth  of  a  grain,  three  or 
four  times  daily  for  infants  with  faulty  digestion  and  diarriioea.  To  me, 
this  seems  an  uncertain  remedy,  without  sufficient  indications  for  its  use, 
and  I  have  therefore  no  experience  with  it.  The  following  are  forraul» 
which  I  employ  in  my  own  practice,  and  which  have  been  employed  with 
apparent  good  results  in  the  institutions  of  New  York : 

^.  Acid,  muriat.  dilut.  nix\j ; 

Pepsinae  saccharat.  (Hawley's  or  other  good  pepsin),  5j  ; 
Bismuth,  subuitrat.  ,^ij ; 

Syrupi,  fsij; 

AquBB,  fgxiv.    M. 

Shake  bottle ;  give  one  teaspoonful  before  each  feeding  or  nursing  to  an 
infant  of  one  year )  half  a  teaspoonful  to  one  of  six  months. 

1^.  Tinct.  opii  deodorat.  lUxvj  ; 
Acid,  muriat.  dilut.  ITlxvj ; 
Pepsinae  saccharat.  z] ; 

Bismuth:  subnitrat.         ^ij ; 
Syrupi,  f^ij; 

Aquae,  f^xiv.     Misce. 

Shake  bottle :  give  one  teaspoonftil  every  three  hours  to  a  child  of  one 
year ;  half  a  teaspoonful  to  one  of  six  months. 

!^*.  Pepsinae  saccharat.  3j-ij  ; 

Bismuth,  subnitrat.         sij.     Misoe. 
Divid  in  Chart  No.  XII.     One  i)owder  every  three  hours  to  a  child  of 
one  year ;  half  a  powder  to  one  of  six  moutlis. 

I  have  also  obtained  apparent  benefit  from  lactopeptin,  given  as  a  sub- 
stitute for  one  of  the  above  mixtures  before  each  feeding  or  nursing.  ^^ 
several  instances  which  I  recall  to  mind  I  have  ordered  as  much  as  could 
be  placed  on  a  ten-cent  piece  to  be  given  every  second  or  third  hour, 
while  midway  between  the  feedings  in  some  instances  of  considerable 
diarrhoea  one  of  the  mixtures  of  bismuth  and  chalk  recommended  above 
was  employed,  and  the  result  has  been  good. 

Enemata. — It  will  be  recollected,  from  our  remarks  on  the  ana- 
tomical characters,  that  inflammatory  lesions  are  commonly  present  in 
the  entire  length  of  the  colon,  and  that  at  the  sigmoid  flexure,  where 
acid  and  irritating  fecal  matter  is  probably  longest  delayed  in  its  passage 
downward,  the  colitis  is  usually  most  severe.    Aware  of  this  fact,  I  was 
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led  to  prescribe  at  my  first  visit  a  large  clyster  of  warm  water,  given  with 
the  fountain  or  Davidson's  rubber  syringe,  especially  in  cases  in  which  the 
stools  showed  mucus  or  mucus  tinged  with  blood.  This,  given  with  the 
lower  part  of  the  body  raised  a  little  above  the  level  of  the  shoulders, 
washes  out  the  large  intestine  and  has  a  soothing  effect  u{)on  its  surface. 
The  benzoate  of  sodium  may  be  added  to  the  water  for  its  antiseptic  effect, 
as  in  the  following  formula : 

rtf.  Sodii  benzoat.         5j  ; 

Aquse,  Oj.     Misce. 

In  occasional  cases  in  which  the  stomach  is  very  irritable,  so  that  medi- 
cines given  by  the  mouth  are  in  great  part  rejected,  our  reliance  must  be 
largely  on  rectal  medication,  and  especially  on  clysters  containing  an  opiate. 
Laudanum  may  be  given  iu  this  manner  with  marked  benefit.  It  may  be 
given  mixed  with  a  little  starch-water,  and  the  best  instrument  for  admin- 
istering it  is  a  small  glass  or  gutta-percha  syringe,  the  nurse  retaining  the 
enema  for  a  time  by  means  of  a  compress.  Beck  in  his  Infant  Tlieror- 
peutics  advises  to  give  by  the  clyster  twice  as  much  of  the  opiate  as  would 
be  required  by  the  mouth.  A  somewhat  larger  proportion  may,  however, 
be  safely  employed.  The  following  formula  for  a  clyster  has  given  me 
more  satisfaction  than  any  other  medicated  enema  which  I  have  employed : 

]^.  Argent,  nitrat.  gr.  iv ; 

Bismuth,  subnitrat.        |ss ; 

M^lT  '^'^' }  ^  ^2'J-   ^^- 

One-quarter  to  one  half  of  this  should  be  given  at  a  time,  with  the  addi- 
tion of  as  much  laudanum  as  is  thought  proper ;  and  it  should  be  retained 
by  the  compress.  It  is  especially  useful  when  from  the  large  amount  of 
mucus  or  mucus  tinged  with  blood  it  is  probable  that  the  descending  colon 
is  chiefly  involved. 

Alcoholic  stimulants  are  required  almost  from  the  commencement  of  the 
disease,  and  they  should  be  employed  in  all  protracted  cases.  Whiskey  or 
brandy  is  the  best  of  these  stimulants,  and  it  should  be  given  in  small  doses 
at  intervals  of  two  hours.  I  usually  order  three  or  four  drops  for  an 
infant  of  one  month,  and  an  additional  drop  or  two  drops  for  each  addi- 
tional month.  The  stimulant  is  not  only  useful  in  sustaining  the  vital 
powers,  but  it  also  aids  in  relieving  the  irritability  of  the  stomach  and  in 
preventing  hypostasis  in  depending  portions  of  the  lung  and  bmin,  which, 
as  we  have  seen,  is  so  frequent  in  advanced  cases. 

The  vomiting  which  is  so  common  a  symptom  in  many  cases  greatly 
increases  the  prostration,  and  should  be  immediately  relieved  if  possible. 
The  following  forraulaj  will  be  found  useful  for  it : 

]^.  Bismuth,  subnitrat.        3ij  ; 
Spts.  ammon.  aromat.  f  3ss-3j  ; 

Shake  bottle.  Dose,  one  teaspoonful  half-hourly  or  hourly  if  required, 
made  cold  by  a  piece  of  ice. 

j^.  Acid,  carbolic.  gtt.  ij  ; 

Liquor,  calcis,  f  gij.     Misce. 

Dose,  one  teaspoonful,  with  a  teaspoonful  of  milk  (breast-milk  if  the 
baby  nurse),  to  be  repeated  according  to  the  nausea. 
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Lime-water  vnih  an  equal  quantity  of  milk  often  relieves  the  nausea 
when  it  is  due  to  adds  in  the  stomacn,  but  it  is  rendered  more  effectual 
in  certain  cases  by  the  addition  of  carbolic  acid,  which  tends  to  check  any 
fermentative  process.  Perhaps  also  some  of  the  recent  antiseptic  medi- 
cines introduced  into  our  Pharmacopoeia,  as  the  benzoate  of  sodium,  may 
be  found  useful  for  the  vomiting.  A  minute  dose  of  tincture  of  ipecac- 
uanha, as  one-eighth  of  a  drop  in  a  teaspoon  ful  of  ice-water,  frequently 
repeated,  has  also  been  employed  with  alleged  benefit. 

Of  these  various  antiemetics,  my  preference  is  for  the  bismuth  in  lam 
doses,  with  the  aromatic  spirits  of  ammonia,  properly  diluted,  that  the 
ammonia  do  not  irritate  the  stomach.  Nevertneless,  in  certain  patients 
the  nausea  is  very  obstinate,  and  all  these  remedies  fail.  In  such  cases 
absolute  quiet  of  the  infiint  on  its  back,  the  administration  of  but  little 
nutriment  at  a  time,  mustard  over  the  epigastrium,  and  the  use  of  an 
occasional  small  piece  of  ice  or  the  use  of  carbonic  acid  water  with  ioe  in 
it,  may  relieve  this  symptom. 

In  protracted  cases,  when  the  vital  powers  b^in  to  fail,  as  indicated 
by  pallor,  more  or  less  emaciation,  and  loss  of  strength,  the  following  is 
the  best  tonic  mixture  with  which  I  am  acquainted.  It  aids  in  retrain- 
ing the  diarrhoea,  while  it  increases  the  appetite  and  strength.  It  should 
not  be  prescribed  until  the  inflammation  has  assumed  a  subacute  or  chronio 
character : 

"S^.  Tinct.  calumbee,  f  3iij  ; 

Liq.  ferri  nitratis,  ITLxxvij  ; 

Syrupi,  fsiij.     Misce. 

Dose,  one  teaspoonful  every  three  or  four  hours  to  an  in&nt  of  one  year 


PSEUDO-MEMBRANOUS  ENTERITIS. 

By  PHILIP  S.  WALES,  M.D. 


Synonyms, — ^Membranous  enteritis ;  Infarctus  (Kaempf ) ;  Diarrhoea 
tubularis,  Tubular  looseness  (Good) ;  Follicular  colonic  dyspepsia,  Follic- 
ular duodenal  dyspepsia  (Todd^ ;  Pellicular  enteritis  (Simpson) ;  Pseudo- 
membranous enteritis  (Cruveilhier) ;  Pseudo-membraneiise  ent6rite  (La- 
boulb^ne) ;  Painful  affection  of  the  intestinal  canal  (Powell) ;  Mucous 
disease  (Whitehead) ;  Hypochondriasis  pituitosa  (Fracassini) ;  Fibrinous 
diarrhoea  (Grantham);  Mucous  disease  of  the  colon  (Clark);  Chronic, 
catarrhal,  or  mucous  diarrhoea;  Colique  glaireuse  ?of  the  French); 
Chronic  exudative  enteritis  (Hutchinson) ;  Diarrhoea  feorilis  (Van  Swie- 
ten);  Paraplexia  rheumatica,  Chlorosis  pituitosis,  Diarrhoea  pituitosa 
(Sauvages) ;  Arthritis  chlorotica  (Musgrav^o) ;  Colica  pituitosa  (Senner- 
tus) ;  Scelotyrbe  pituitosa  (Perywingcr) ;  Mucositas  intestinalis  oolloides, 
Concretiones  gelatiniformes  intestinales-  (Laboulb^ne) ;  Tubular  exuda- 
tion-casts of  the  intestines  (Hutchinson). 

Definition. — The  disease  is  a  non-febrile  affection,  consisting  in  a 
peculiar,  and  usually  persistent,  morbid  condition  of  the  intestinal  mucous 
membrane,  marked  by  the  j^eriodical  formation  of  viscous,  shreddy,  or 
tubular  exudates  composed  chiefly  of  mucin,  on  the  discharge  of  which 
temporary  amelioration  of  the  accompanying  acute  digestive  and  nervous 
symptoms  occurs. 

History. — Although  no  distinct  and  separate  accounts  of  pseudo- 
membranous enteritis  occur  in  the  medical  writings  of  the  ancients,  nor 
even  in  those  dating  up  to  the  eighteenth  century,  yet  there  may  occa- 
sionally be  detected  in  some  of  the  descriptions  of  certain  pathological 
conditions  grouped  under  such  titles  as  colic,  passage  of  gall-stones, 
tenesmus,  coeliac  and  pituitous  affections,  diarrhoea,  dysentery,  etc.,  the 
])eculiar  features  of  the  disease  under  consideration.  This  confusion  ruled 
up  to  a  comparatively  recent  time.     J.  Mason  Good,*  w^ritiiig  in  the  first 

Quarter  of  the  nineteenth  century,  groups  the  disease  as  a  species  of 
iarrhoea— diarrhoea  tubularis — and  remarks  that  he  had  "never  hitherto 
seen  this  species  classified,  and  not  often  described,  although  it  occurred 
frequently  in  practice." 

Aretaeus,^  in  the  second  century,  in  discussing  the  subject  of  dysentery, 
speaks  of  alvine  discharges  sometimes  occurring  of  a  substance  of  consid- 
erable length,  in  many  respects  not  to  be  distinguished  from  a  sound 
piece  of  intestine,  which  he  regarded  as  the  inner  coating  of  the  bowel. 

'  Study  of  Medicine,  1822.  '  Lib.  ii.  cap.  ix. 
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This  false  interpretation  of  a  fact  arose  from  the  circumstance  that  ilie 
membranous  exudate  occasionally  assumes  a  tubular  form,  bearing  tlie 
impress  of  the  inner  surface  of  the  bowel  upon  which  it  is  formed,  and 
was  perpetuated  up  to  a  comparatively  recent  period  by  successive  authors. 
This  error  befell  Simpson/  Morgagni/  Lancisi,  and  Spindler  f  the  last 
of  whom  desci'ibes  the  material  discharged  as  worked  up  into  a  "  materia 
alba,  longa,  compacta.'' 

Bauer*  under  the  title  of  "intestinal  moles"  describes  in  Haller^s 
Disputations  the  discharges  of  this  disease  as  "  coucreta  fibrosa  qusedani 
pro  parte  pinguedine  rara  abducta,  mcmbranacea  molarum  ex  utero 
muliebri  rejectarum  formam  accurate  sistentia." 

In  the  same  volume  Kaempf  *  discourses  on  this  subject  under  the  title 
of  "  infarction  of  the  intestinal  vessels,"  and  also  in  a  se])arate  treatise* 
published  somewhat  later.  In  the  latter  he  groups  the  disease  wtli 
others  of  a  far  different  nature,  their  only  point  of  convei^ence  being 
preternatural  alvine  discharges. 

Subsequent  authors,  as  a  rule,  fell  into  the  same  error,  and  it  was  not 
until  1818  that  membranous  enteritis  was  discriminated  by  PowelF  from 
that  condition  in  which  we  recognize  the  presence  of  gall-stones.  Since 
then  more  correct  views  have  prevailed,  and  tlie  disease  has  now  a  ra*- 
ognized  place  in  nosology. 

Etiology. — As  in  other  diseases  of  obscure  nature,  so  in  this,  there 
has  been  much  divergence  of  opinion  as  to  its  cause. 

The  influence  of  age  is  striking,  as  it  is  rarely  seen  in  childhood  or  in 
persons  who  have  passed  the  forty-fifth  year.  Of  my  own  cases,  the 
youngest  was  forty,  and  the  oldest  fifty-four.  Rilliet  and  Barthez*  state 
that  membranous  formations  in  the  intestinal  canal  of  children  are  very 
rare ;  that  they  always  occupy  the  summits  of  the  folds,  rarely  the  inter- 
vals, of  the  mucous  membrane;  and  that  they  are  detached. in  layers  of 
greater  or  less  extent.  They  are  not  diphtheritic.  Heyfelder*  has  described 
similar  exudations  under  the  name  oi  enteritis  exudatoria. 

Sex  exeils  as  marked  an  influence  as  age,  as  the  immense  preponder- 
ance of  cases  occurs  in  females.  In  an  analysis  of  100  cases,  4  only 
occurred  in  males,  2  of  which  were  children.  All  of  my  cases  were 
women ;  with  the  exception  of  two  cases  occurring  in  males,  the  same 
exjwrience  is  reported  by  Powell  and  by  Copeland. 

In  regard  to  temperament,  it  is  undoubtefl  that  the  disease  invades  ner- 
vous and  hypochondriacal  subjects  oftencr  than  others,  but  all  tempera- 
ments are  liable  in  the  presence  of  those  enervative  influences  that  d^ra<le 
physical  health  and  impair  nerve-power.  All  of  my  patients  belonged 
to  the  nervous  type.  Whitehead  says  that  those  of  a  phlegmatic  temper- 
ament, not  easily  excited  into  action,  or  persons  deficient  in  elasticity  of 
fibre,  compose  all  but  a  very  small  percentage  of  the  sufferers  from  this 

»  Ed.  Med,  Ettmys,  vol.  v.  p.  153, 1762.  •  Slst  Epistle. 

•  ActU  Nat.  Cur.f  vol  v.  p.  483. 

•  "  De  Moles  Intestinonim,"  Di/tputalhnes  ad  Morborwn,  Dresdm,  1747,  p.  463. 

•  I)e  Iiifarctu  VasoT^m  Ventriculty  Biisilise,  1751, 

•  Ahhfindlungen  von  einer  neuer  melhode  der  hwtnaekigsten  KrankheiUn  die  ihren  SUx  iw 
unterleibe  kabtn,  zu  heiUn,  Leipzig,  1784. 

'  2)ran».  of  CbL  of  Phys.  London^  vol.  vi.  p.  106. 

•  TtaiU  elinioue  prtUique  den  McJadies  den  EnfnnlSf  t.  i.  p.  677,  1853. 

•  Stwdlen  in  QabieU  der  HeUwiasewtehaft,  p.  173. 
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complaint^  and  he  had  particularly  noticed  that  a  large  proportion  of  the 
women  have  light  flaxen  hair,  fair  complexions,  and  white  skins. 

The  detenninative  causes,  whatever  they  may  be,  occasion  {perversion 
of  nutrition  and  innervation  of  the  gastro-intestinal  canal,  principally,  I 
believe,  by  their  action  ujK)n  the  ganglionic  nerves  presiding  over  those 
fiinctions  originating  the  peculiar  exudatory  phenomena  of  this  disease. 
This  condition  of  the  nervous  .system  once  established,  local  irritation  of 
any  sort  may  precipitate  an  attack,  and  hence  the  multitudinous  influences 
that  have  been  assigned  as  exercising  a  causative  agency,  as  exposure  to 
wet  and  cold,  coarse,  bad  food,  fecal  impaction,  and  the  abuse  of  cathartic 
medicines,  as  alleged  by  Grantham,*  who  asserts  that  the  use  of  mercury, 
conjoined  with  a  too  frequent  use  of  aperient  agents,  is  the  cause  of  the 
disease  in  every  case. 

Farr  considered  the  irritation  of  the  intestinal  canal  owing  to  a 
parasitic  growth  of  a  confervoid  type  (oscillatoria).  This  view  is 
supported  by  no  other  authority  than  that  of  himself  and  Bennett,  as 
nothing  of  this  sort  is  recorded  as  occurring  in  the  discharges/  of 
patients  of  other  observers;  certainly  in  mine  there  was  no  parasitic 
development.  The  presence  of  it  in  their  cases  may  then  be  fairly 
regarded  as  accidental,  or  at  least  unessential. 

Habershon  regarded  ovarian  diseases  and  painful  menstruation  in  the 
female,  and  prostatic  diseases  in  the  male,  as  exciting  causes. 

Symptoms. — ^The  most  characteristic  symptoms  disclosing  the  presence 
of  pseudo-membranous  enteritis  are  those  arising  from  derangements  of 
the  digestive  organs.  They  are,  in  the  beginning,  vague  and  irregular  in 
occurrence,  or  so  over-veiled  by  associated  disorders  of  the  genito-urinary 
and  nervous  systems  that  their  nature  and  import  often  escape  recogni- 
tion until,  weeks,  and  even  months,  of  fruitless  medication  aadressed  to 
these  secondaiy  phenomena  having  been  expended,  the  disease  assumes 
such  severity  and  presents  such  a  complex  of  peculiar  symptoms  that  it 
no  longer  eludes  identification. 

The  disease  rarely  starts  as  an  acute  affection ;  sometimes  it  is  subacute, 
but  in  the  great  majority  of  cases  its  course  is' chronic.  Its  initiation  is 
marked  with  symptoms  of  gastro-intestinal  disturbances — irregularity  of 
the  bowels,  constipation  and  diarrhoea  alternately ;  and  dyspeptic  annoy- 
ance of  one  sort  or  another — capricious  appetite,  nausea  or  vomiting,  and 
pyrosis,  usually  increased  by  liquid  diet.  In  DunhilPs  case  there  was 
almost  daily  vomiting  of  mucus  and  pus  streaked  with  blood,  and  occa- 
sionally pure  blood.  This  prominence  of  gastric  derangement  supplies 
an  explanation  why  Todd  conferred  upon  the  disease  the  title  of  follicular 
dyspepsia. 

There  is  a  sense  of  discomfort,  soreness,  or  rawness  of  the  abdomen, 
especially  along  the  line  of  the  colon,  and  in  two  of  my  cases  the  rectum 
was  tender  and  raw,  which  augmented  to  decided  pain  in  sitting  or  riding, 
and  the  abdominal  muscles  were  tense ;  a  feeling  of  heat  or  burning  in  the 
bowels  often  occurs,  and  almost  always  more  or  less  lassitude  and  mental 
depression.  These  symptoms  aggravate,  especially  upon  indiscretions  in 
diet,  exposure  to  wet,  or  indeed  under  any  sort  of  enervative  influences,  at 
irregular  intervals.  Their  persistence  finally  induces  grave  disorders  of 
nutrition,  marked  by  the  blood  becoming  poor  and  thin,  by  sluggish  cir- 

'  FacU  aTid  Observations  in  Med.  and  Surg.j  1849,  p.  205. 
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calation  and  local  congestions  in  the  pelvic  and  abdominal  viscera,  and 
loss  of  strength  and  flesh.  Yet  certain  patients  seem  to  retain  their  flesh 
for  a  long  time,  as  I  have  seen,  after  suffering  several  years  from  the  disease. 
The  depression  of  vital  powers  is  still  further  manifested  in  a  small,  slow, 
soft  pulse  and  a  temperature  running  below  the  normal  standard.  The 
tongue  is  usually  moist,  pale,  and  flabby,  and  coated  with  a  pearl-white 
or  yellowish-white  coating;  sometimes,  however,  it  is  raw,  red,  tender, 
and  fissured,  or  patchy  from  exfoliation  of  the  mucous  coating.  The 
gums  and  cheeks  are  usually  pale  and  bloodless,  and  often  the  seat  of 
small  roundish  painful  ulcers,  which  occasionally  invade  the  palate  and 
throat.  Grantham^  says  tliat  ulceration  of  a  phagedenic  kind  sometimes 
forms  on  the  tonsils.  The  complexion  usually  assumes  a  muddy  or  flaves- 
cent  tint,  which  during  the  attack  may  dee])en  to  a  jaundiced  hue.  At 
other  times  it  presents  a  transparent  or  waxy  appearance. 

The  skin  is  dry  and  furfy,  sometimes  cold  and  clammy,  or,  from  over- 
action  of  the  selmoeous  glands,  greasy.  There  is  a  disposition,  especially 
on  the  chest,  neck,  and  face,  to  papular  eruptions  or  even  phlegmouous 
or  oarbuncular  inflammation. 

The  urine  is  high-colored  and  loaded  with  abundant  phosphates,  which 
in  cooling  precipitate  as  a  heavy  deposit.  The  bladder  is  often  irritable, 
and  discharges  more  or  less  mucus.  According  to  Grantham,'  patients 
occasionally  pass  urine  with  evident  traces  of  albumen,  and  seldom  con- 
taining a  normal  quantity  of  phosphates.  On  an  increase  in  fever  or 
mental  excitement  a  larger  quantity  than  natural  of  the  lithate  of 
ammonium  is  found ;  frequently  the  mucous  membrane  of  the  bladder 
is  found  thickened  in  these  cases. 

The  characteristic  symptom,  however,  of  this  disease  is  the  periodical 
formation  and  discharge  of  mucous  exudates  varying  in  physical  appear- 
ances and  frequency.  The  discharge  may  occur  daily,  with  every  stool, 
or  at  irregular  intervals — a  week,  month,  or  longer — but  usually  in  from 
twelve  to  fifteen  days.  The  recurrence  may  be  precipitateil  by  irr^o- 
larity  in  diet,  exposure  to  wet  and  cold,  or  by  excesses  of  any  sort 
The  paroxysm  is  marked  by  tormina  or  severe  pain,  which  may  resem- 
ble that  of  colic  or  that  of  the  passage  of  a  biliary  calculus,  extending 
down  the  thighs  or  to  the  bladder,  in  the  latter  case  srmietimes  causing 
retention,  requiring  the  use  of  the  catheter.  The  pain  is  usually  referred 
to  some  part  of  the  large  intestine.  In  certain  cases  the  paroxysm  is 
announced  by  chilLs  radiating  from  some  point  in  the  abdomen  or  even 
from  other  parts  of  the  body. 

After  the  paroxysm  has  endured  two,  three,  or  more  days — usually  a 
week — membranous  exudates,  either  with  a  spontaneous  or  with  an  arti- 
ficial movement  of  the  bowels,  are  voided ;  after  which  there  is  a  gradual 
assuagement  of  the  local  and  general  symptoms,  but  the  patient  experi- 
ences a  sense  of  exhaustion  or  lassitude,  and  the  tenderness  of  the  abdo- 
men and  the  irregularity  of  the  bowels  usually  persist. 

During  the  attack  there  is  anorexia,  but  in  the  intervals  the  appetite 
remains  fairly  good,  and  the  alvine  discharges  may  assume  quite  a  natural 
condition. 

In  the  course  of  the  disease  there  is  more  or  less  disturbance  in  the 
functions  of  the  nervous  system.     During  the   paroxysm,   when  the 
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sufferings  are  severe,  the  cast  of  symptoms  running  tlirough  the  case 
is  of  a  decidedly  hypochondriacal  type.  At  times,  with  the  expulsion 
of  the  exudates  and  succeeding  respite  from  suffering,  there  often  occurs 
a  mental  rebound  which  lifts  the  patient  from  the  slough  of  despair 
to  the  most  hopeful  anticipations  of  future  health  and  happiness.  In 
one  of  my  cases  this  transition  was  remarkable.  This  hysterical  type 
is  common  enough,  and  the  irritability  of  the  ner\^ous  system  is  still 
further  manifested  in  the  occurrence  of  in-^ular  contractions  of  various 
gr«)up3  of  the  voluntary  muscles,  as  shown  in  hysterical  tetanus,  general 
convulsions,  or  chorea  in  children,  or  by  paralyses  of  motion. 

Copeland'  reports  a  case  of  a  lady  in  whom  this  disease  was  compli- 
cated with  the  severest  symptoms  of  hysteria,  occasionally  amounting  to 
catalepsy.  The  paroxysms  of  pain  recurred  at  intervals  between  four 
and  six  weeks,  followed  or  attended  by  the  discharge  of  large  quan- 
tities of  false  membrane  in  pieces,  and  sometimes  in  perfect  tubes.  The 
menstrual  flow  was  painful  and  irregular,  accompanied  with  shreds  of 
false  membrane — not,  however,  coutemporaneous  wuth  those  of  the  intes- 
tine. The  sensory  nerves  arc  often  deranged,  for  in  some  cases  there  is 
parsesthesia — anaesthesia  or  hyi)enBsthesia — in  limited  areas  of  the  skin. 
There  is  more  or  less  headache,  neuralgic  pains  in  this  or  that  nerve,  or 
in  several  at  the  same  time. 

The  special  senses  do  not  escape ;  they  manifest  various  forms  of  func- 
tional derangement.  In  one  of  my  cases  there  were  constant  buzzing  in 
the  ears  and  perversion  of  the  sense  of  smell,  and  in  another  the  vision 
was  thought  impaired  and  the  services  of  an  oculist  sought. 

The  uterine  functions  are  always  involved  in  greater  or  less  degree. 
The  menstruation  is  difficult  and  painful,  and  occasionally  accompanied 
with  membranous  discharges.  In  one  of  my  cases  there  was  a  uterine 
exudate,  though  the  menopause  had  occurred  several  years  before.  Leu- 
corrhoea  and  cervical  inflammation  are  common. 

Pathology. — Despite  the  fact  that  the  disease  in  question,  without 
being  very  frequent,  is  far  from  rare,  little  light  has  been  shed  upon  its 
pathology.  Indeed,  even  its  individuality  as  an  independent  and  distinct 
affection  has  been  contested,  although  it  is  marked  by  a  complex  of  symj)- 
toms  as  peculiar  and  characteristic  as  those  of  any  other  disease  in  the 
nosology. 

There  are  those  who  maintain  that  the  disease  consists  essentially  in 
an  inflammatory  condition  of  the  intestinal  mucous  membrane,  either  of 
the  ordinary  or  of  some  specific  type,  croupous  or  diphtheritic.  Cope- 
land  says  the  formation  of  the  membranes  depends  upon  a  latent  and 
prolonged  state  of  inflammation  extending  along  a  very  large  portion, 
sometimes  the  greater  part,  of  the  intestinal  canal,  as  is  evinced  by  the 

auantity  thrown  off.  Valleix^  dismisses  the  subject  summarily  with  the 
elivery  of  the  oracular  judgment  that  the  greater  number  of  cases  of 
this  disease  are  dysenteric,  and  the  remainder  diphtheritic.  Habershon 
is  in  full  accord  with  this  view,  having,  as  he  says,  seen  these  mem- 
branous exudates  "  follow  severe  disease  of  the  intestines  of  a  dysenteric 
character,  and  sometimes  associated  with  a  state  of  chronic  congestion  of 
the  liver,  and  often  perpetuated  by  the  presence  of  hemorrhoids,  polypoid 

*  Dielumary  of  Medicine,  vol.  ii.  p.  669. 
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growths,  etc."  Wilks  and  Clark,^  after  a  full  examination  of  the  enteric 
exudates  submitted  to  them,  concluded  tliat  they  are  true  casts  of  the  lai^ 
intestines  produced  by  chronic  inflammatory  action  of  the  mucous  mem- 
brane and  subsequent  exudation.  Conjectures  have  been  ventured  as  to 
the  exact  anatomical  structure  in  which  the  process  occurs.  Thus,  Todd* 
says  that  the  proximate  cause  of  the  disease  is  dependent  upon  a  morbid 
condition  of  the  intestinal  mucous  follicles.  Golding-Bird*  holds  similar 
language.  He  says :  "  It  is  probable  that  the  follicles  are  the  principal 
seat  of  the  disease,  for  we  know  that  they  sometimes  secrete  a  deuse 
mucus  differing  little  in  physical  qualities  from  coagulated  albumen  or 
even  fibrin."  Livedey  *  attributed  the  process  to  a  morbid  secretion  into 
the  mucous  crypts. 

Among  those  believing  in  its  croupous  nature  was  Powell,  who 
assumed  the  character  of  the  inflammation  to  be  specific,  and  the 
exudate  of  the  same  nature  and  formed  in  the  same  manner  as  that  of 
ordinary  croup.  This  was  the  view  entertained  by  Cruveilhicr  aod 
Trousseau  ana  other  French  authors.  Good  was  misled  in  a  similar 
manner,  as  shown  by  his  statement  that  the  exudation  bears  a  striking 
resemblance  to  the  fibrous  exudation  thrown  forth  from  the  trachea  in 
croup.  He  says,  however,  that  it  is  discharged  in  longer,  firmer,  and 
more  compact  tubes.  Serres,*  in  a  dissertation  upon  pscudo-membranouB 
colitis,  confounds  the  exudate  with  that  of  thrush,  muguet,  and  infective 
dysentery.  Laboulb^ne,*  a  later  writer,  also  remarks  that  there  are  found 
in  many  treatises  and  in  periodical  literature  a  great  number  of  occur- 
rences of  false  membranes  in  the  dejecta.  Most  of  these  cases  are  refer- 
able to  dysentery,  to  muguet,  hydatids,  etc.,  but  there  remain  a  certain 
number  which  are  owing  to  different  inflammatory  and  non-diphtheritic 
affections  of  the  digestive  tube. 

Whitehead,  in  summing  up  his  conclusions  respecting  the  nature  of  the 
disease,  compares  it  with  dermic  inflammation.  He  says:  "The  mucous 
membrane  nntestiual),  like  the  skin  (and  is  not  the  one  looked  upon  as  an 
inversion  oi  the  other?),  is  prone  under  certain  conditions  in  certain  con- 
stitutions to  develop  products  unnatural  to  its  functions.  It  is  not  natural 
for  the  skin  to  produce  eczema,  neither  is  it  natural  for  mucous  surfiioesto 
produce  mucus  in  a  concrete  form ;  that  the  proximate  cause  of  the  symp- 
toms referable  to  this  disease  is  the  hypersecretion  and  accumulation  of 
mucus  on  the  free  surface  of  mucous  membranes ;  such  accumulations 
sheathe  and  prevent  the  healthy  performance  of  the  functions  natural  to 
the  part,  and  thus  induce  immediate  and  remote  results,  the  effect  of  such 
suppressed  functions ;  that  this  hypersecretion  indicates  a  want  of  balance 
between  nerve-force  and  germinal  matter,  and  that  the  nerv^e-force  is  per- 
verted by  irritation." 

Simpson  held  similar  views,  and  regarded  the  disease  as  a  chronic 
pellicular  or  eruptive  inflammation  of  the  mucous  lining  of  the  bowek' 
Other  observers  have  been  inclined  to  ignore  the  inflammatory  nature  of 
the  disease,  at  least  as  a  primary  condition,  and  have  sought  the  prox- 
imate cause  in  some  as  yet  undefined  derangement  of  the  nervous  sys- 

'  TS-arw.  Path.  Society^  vol.  ix.  p.  230. 
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tem.  Thus,  Clark  does  not  regard  the  membranous  exudates  as  the 
products  of  inflammation,  properhr  so  called — that  is,  of  capillary  blood- 
stasis  which  has  preceded  their  rormation — as  the  characteristic  of  such 
exudates  is  that  they  contain  fibrin.  He  says  the  abnormal  cell-forms 
present  arise  in  some  other  way  than  by  free  cell-development  out  of 
an  exuded  blastema.  Good^  asserts  its  dependence  upon  what  he  calls 
a  "  peculiar  irritability  of  the  villous  membranes  of  the  large  intestines, 
which  in  consequence  secrete  an  effusion  of  coagulating  fibrin — fibrin 
mixed  with  albumen — instead  of  secreting  mucus,  occasionally  accom- 
panied with  some  degree  of  chronic  inflammation." 

Also,  DaCosta  doubts  whether  the  disease  is  originally  inflammatory 
at  all.  "  Where  inflammation,"  he  says,  "  occurs,  is  it  not  secondary 
rather  than  primary,  the  result  rather  than  the  cause  ?"  "  Is  not  the 
true  trouble  in  the  nervous  system,  in  the  nerves  presiding  over  secre- 
tion and  nutrition  in  the  abdominal  viscera  ?" 

Bennett  and  Byford  represent  the  opinions  of  a  very  small  minority 
who  regard  the  disease  as  simply  an  expression  of  uterine  derangement. 

Morbid  Anatomy. — As  none  of  the  cases  coming  under  my  observa- 
tion terminated  fatally,  no  opportunity  was  offered  to  me  of  making  per- 
sonal investigation  into  the  anatomical  changes  occurring  in  membranous 
enteritis.  Such  opportunities  have  been  so  rarely  met  with  that,  indeed, 
it  may  be  said  that  the  nature  of  these  changes  is  wholly  unknown. 

Simpson  alludes  to  a  case  of  phthisis  in  which  the  patient  had  passed 
large  quantities  of  "membranous  crusts  or  tulles,"  and  in  which  the 
mucous  membrane  of  the  colon  was  covered  with  an  immense  number 
of  small  spots  of  a  clear  white  color,  or  vesicles,  which,  when  punctured, 
discharged  a  small  quantity  of  clear  fluid ;  and  also  refers  to  tne  case  of 
Wright,  in  which  the  mucous  membrane  of  the  colon  and  of  the  lower 
portion  of  the  small  intestine  was  studded  everywhere  with  a  thickly- 
set  papular  eruption. 

My  endoscopic  examinations  revealed,  in  the  living  subject,  the  intes- 
tinal mucous  membrane  of  a  red,  verging  into  a  scarlet  color,  thickened, 
and  denuded  of  epithelium  in  patches  of  varying  extent.  This  condition 
does  not  always  invade  the  ampulla  of  the  rectum,  but  with  the  long  tube 
I  am  in  the  habit  of  using  it  was  possible  in  all  my  cases  to  reach  a  point 
where  it  existed.  The  extent  of  aiseased  surface  can  only  be  conjectured 
by  an  inspection  of  the  exudates  and  by  abdominal  palpation. 

In  most  cases  the  exudate  is  restricted  to  the  large  intestines— colon 
and  rectum — ^and  often  to  a  circumscribed  portion  of  them ;  but  in  rare 
cases  its  length  and  quantity  would  seem  to  indicate  that  extensive  por- 
tions of  the  surface  are  covered.  One  of  the  most  remarkable  cases 
rccordc<l  is  that  of  a  woman  forty  years  old  who  had  been  sick  for.  five 
years  with  gastro-intcstinal  derangement.  Suddenly  the  case  became 
acute,  and  after  much  suffering  she  passed  membranous  exudates  three 
millimeters  in  thickness  and  many  centimeters  long,  weighing  in  all  three 
kilc^rams.* 

Kaempf  *  gives  another  case,  in  which  the  length  of  the  membranes 

*  Stutly  of  Mtdiciney  op,  eit, 

'  Reeue'd  de  Mimoira  de  Mldecint,  de  Chvnwgiey  et  de  Pharmaeie  milUaireSf  tome  xzzvli. 
p.  297,  1855. 
»  Op,  cU.,  p.  232. 

Vol.  IL— 49 


770  PSEUDO-MEMBRANOUS  ENTERITIS. 

discliargecl  was  sevenfold  greater  than  the  statnre  of  the  patient  In 
DunhilPs^  case  the  patient  liad  suiTered  from  this  disease  for  a  loug 
period,  and  during  two  years  passed  many  yards  of  perfect  cylindrical 
shape,  many  of  them  several  feet  in  length,  and  sufficiently  coherent  to 
permit  of  their  being  handled,  held  up,  etc.  In  one  of  my  cases  a  perfect 
cylinder  three-quarters  of  a  yard  long  was  voided. 

Laboulb^ne^  describes  the  gastro-intestinal  fiilse  membrane  as  thin, 
soft,  and  granular,  of  a  more  or  less  yellow  color,  slightly  adherent  to 
the  mucous  membrane,  and  when  stripped  off  forming  a  yellow  pnlta- 
ceous  mass.  He  says  it  is  first  deposited  in  small,  irregular,  sparsely- 
scattered  patches,  located  on  the  summits  of  the  intestinal  folds;  after- 
ward these  patches  increase,  and  cover  the  folds  entirely  and  almost 
the  whole  calibre  of  the  intestinal  canal.  The  mucous  membrane,  he 
remarks,  beneath  the  deposit  is  greatly  inflamed. 

Powell  believes  that  at  times  the  deposit  extends  as  high  as  the  duo- 
denum, his  opinion  being  solely  based  upon  the  clinical  features  of  the 
disease.  In  the  first  of  his  cases  the 'membrane  was  found  in  perfect 
tubes,  some  of  them  full  half  a  yard  in  length,  and  certainly  sufficient 
in  quantity,  he  says,  to  have  lined  the  whole  intestinal  canal. 

In  examining  the  membranes  it  is  always  best  to  float  them  from  the 
fecal  or  other  foreign  material  by  passing  the  discharges  in  a  clean  ve^el 
containing  water.  Their  physical  characters  can  then  be  readily  studied. 
They  are  best  preserved  in  a  10  per  cent,  solution  of  alcohol.  The  exu- 
date consists  usually  of  a  single  lamina,  but  at  various  points  in  certain 
cases  several  superposed  laminas  may  be  observed,  enclosing  between  them 
particles  of  undigested  food  of  various  kinds.  In  most  cases  the  super- 
ficial layers  are  more  opaque,  drier,  less  elastic,  and  friable  than  the  deeper. 

The  configuration  oi  the  exudate  varies  greatly.  The  more  common 
variety  is  that  occurring  in  loose,  transparent,  jelly-like  masses,  like  the 
white  of  an  egg  or  glue,  tinged  often  with  various  hues  of  yellow.  In 
three  of  my  cases  I  noticed  also  the  frequent  occurrence  of  a  thin,  serous, 
yellow  discharge.  In  -some  cases  the  discharge  resembles  pieces  of  maca- 
roni, tallow,  or  wax ;  in  others  it  assumes  a  shreddy  or  ribbon-like  form ; 
and  in  a  still  rarer  class  it  is  tubular,  being  an  exact  reprint  of  the  sur- 
faces from  which  detached.  These  tubular  pieces  are,  however,  more  or 
less  torn  and  broken  into  smaller  fragments  of  an  inch  or  two  in  length 
when  discharged. 

Its  thickness  also  varies :  sometimes  it  does  not  exceed  that  of  the 
thinnest  film,  and  at  others  it  is  a  quarter  of  an  inch  or  more. 

Its  consistence  ranges  from  that  degree  of  loose  aggregation  that  per- 
mits elongation  into  stringy,  breaking  masses  when  fished  up  from  the 
water  in  which  it  floats,  to  a  firmness  and  tenacity  that  will  enable  it 
to  be  handled  without  fear  of  breakage. 

The  color  differs  in  different  cases.  It  is  usually  yellowish-white,  but 
this  is  oft«n  modified  by  tints  dependent  upon  admixture  with  extraneous 
matters  from  the  intestinal  canal — biliary  coloring,  blood  from  the  rupture 
of  the  vessels  beneath  the  exudate,  or  with  blood  and  pus.  It  exhales  a 
feculent  odor. 

The  surfaces  of  the  membranes  are  ordinarily  smooth  and  uniform, 
but  sometimes  reticulated.     Certain  observers  have  described  the  outer 

*  Trans,  of  Path.  Society  of  London,  vol.  ix.  p.  1S8.  *  C^i.  eiL,  p.  105. 


MORBID  ANATOMY.  771 

sarface  of  the  tubular  exudate  as  uniformly  smooth,  and  the  inner  as 
broken  and  flaky  at  some  points,  at  others  ragged  and  flocculent,  and  in 
many  places  thrown  into  shallow  folds,  lying  in  some  situations  at^ross, 
but  chiefly  along,  the  axis  of  the  gut. 

The  microscopic  characters  of  the  exudate  are  pretty  uniform,  Wilks 
and  Clark  ^  describe  the  surface  of  the  tubes,  examined  with  a  linear 
magnifying  power  of  forty  diameters,  as  exhibiting  the  appearance  of 
a  gelatinous  membraniform  matrix  traversed  by  a  coarse  network  of 
opaque  yellow  lines,  studded  at  their  points  of  intersection  by  similarly 
colored  rounded  masses.  From  the  larger  network  proceeds  a  smaller 
secondary  network,  and  in  the  recesses  of  this  were  found,  at  close  and 
regular  intervals,  well-defined  round  or  oval  openings,  with  elevated 
margins,  resembling  in  size  and  appearance  the  mouths  of  the  follicles 
of  the  great  gut.  With  higher  powers  the  exudate  was  found  in  many 
cases  to  consist  of  a  structureless  basement  membrane,  which  in  certain 
points  showed  a  fibrous  appearance,  owing  doubtless  to  the  presence 
of  filaments  of  mucin.  Numerous  irregular  granular  cells,  as  well  as 
granules  from  the  breaking  up  of  these  cells,  thickly  studded  the  surface 
of  the  membrane.  In  the  specimens  of  Wilks  and  Clark  the  surface, 
besides  being  marked  by  the  opaque  yellow  lines  and  dots,  presented 
various  foreign  matters,  such  as  bile-pigment,  earthy  and  fatty  granules, 
portions  of  husks  of  seed,  gritty  tissues  of  a  pear,  a  peculiar  form  of 
elastic  tissue,  stellate  vegetable  hairs,  and  a  mucedinous  fungus.  Clark, 
in  describing  the  fibres  found  between  the  layers  of  the  exudates,  says 
that  they  exhibite<l  a  very  distinct  and  regular  transverse  striation, 
approaching  in  character  that  found  in  the  ligamentum  nuchsB  of  the 
giraffe.  Quekett  and  Brooke  have  met  with  the  same  fibres  in  the  feces. 
The  transverse  division  depends  probably  upon  beginning  decay.  The 
division  is  sometimes  so  distinct  and  complete  as  to  lead,  according  to 
Beale,^  to  their  confounding  with  confervoid  growths.  Farre '  actually 
describes  the  formation  as  of  a  confiervoid  character. 

Here  and  there,  in  my  specimens,  were  observed  scattered  epithelial 
cells  which  were  occasionally  gathered  in  patches.  Small  colored  masses 
of  irr^ular  shape,  doubtless  of  fecal  origin,  were  also  noticed.  The 
cells  imbedded  in  tlie  matrix,  according  to  the  above-quoted  observers, 
consisted  of  two  kinds— one  more  or  less  spherical,  the  other  more  or  less 
cylindrical.  In  size  the  spherical  cells  varied  from  y^j^  to  -g-lj  of  an 
inch  in  diameter.  The  smaller  cells  had  no  distinct  cell- walls.  Some  of 
the  larger  cells  were  filled  with  fat-granules,  and  represented  granular 
cells ;  others  had  a  single  or  double  vesicular  nucleus ;  a  few  were  acu- 
minated at  two  opposite  points  and  somewhat  compressed.  All  the  other 
cells  possessed  demonstrable  cell-walls.  The  cylindrical  cells  resembled 
in  their  general  characters  those  which  normally  coat  the  mucous  mem- 
brane of  the  larger  gut,  but  they  were  much  more  elongated,  compressed, 
and  firmly  matted  together.  Many  of  the  more  elongated  cells  were  con- 
stricted in  the  middle,  and  exhibited  a  nucleus  on  each  side  of  the  con- 
striction. The  more  or  less  spherical  cells  occupied  the  attached,  and  the 
cylindrical  cells  the  free,  surface  of  the  membranous  tubes. 

The  perforations  in  the  matrix  were  of  uniform  size  and  appearance, 

^  Op.  cit,f  p.  232.  '  The  Microscope  in  MedieinCf  p.  104. 
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surroonded  by  elevated  margins  formed  of  closely-grouped  cylindrical 
cells,  and  led  to  two  kinds  of  pits — one  short  and  flask-shaped,  the  other 
long  and  uniformly  cylindrical.  The  flask-shaped  pits  were  about  one- 
tendi  of  an  inch  in  diameter  and  distinctly  hollow.  The  wall  of  each 
it  was  made  up  of  one  or  two  layers  of  subspheroidal  cells,  held  together 
y  an  amorphous  stroma.  A  few  of  these  follicles  contained  a  deposit  which 
was  opaque  in  situ,  and  which  when  broken  up  was  found  to  consist  of 
large  flattened  nuclear  cells,  analogous  to  those  met  with  in  epithelial 
gro\vths. 

The  cylindrical  pits  were  also  for  the  most  part  hollow,- about  one- 
sixteenth  of  a  line  in  length  and  one-thirty-first  of  a  line  in  breadth. 
These  walls,  devoid  of  membrane,  were  composed  of  small,  more  or  less 
spherical  cells  in  various  stages  of  development,  imbedded  in  a  gelatinous 
matrix. 

In  examining  the  chemical  diaracters  of  the  specimens  obtained  in  my 
cases  the  membranes  were  thoroughly  washed,  when  they  were  nearly 
as  colorless  as  the  water  in  which  they  floated.  They  were  drained  on  a 
sieve,  and  presented  a  gelatinous  appearance,  much  like  the  white  of  an 
egg.  Their  specific  gravity  was  about  that  of  distilled  water.  When 
treated  with  strong  alcohol,  the  membranes  shrank  and  assumed  a  striated 
appearance.  Chemical  tests  of  tincture  of  guaiacum,  peroxide  of  hydro- 
gen, and  others  failed  to  show  the  presence  of  fibrin  or  albumen.  Tixsited 
with  ether,  globules  of  fatty  matter  were  obtained,  which  were  identified 
by  their  microscopical  characters  and  by  their  reaction  with  osmie  acid. 
By  boiling  the  liquid  in  which  the  membranes  had  been  soaked  it  became 
faintly  hazy,  indicating  a  trace  only  of  albumen.  Faint  evidence  of  the 
presence  of  this  body  was  also  presented  by  picric  acid  and  Mehu's  test 
Treated  with  a  weak  solution  of  caustic  potassa  and  heat,  the  membrane 
dissolved,  leaving  a  little  haziness.  The  liquid  was  then  filtered,  and 
exactly  neutralized  with  acetic  acid,  and  plumbic  acetate  added,  when  a 
copious  pi'ccipitate  was  formed.  Mercuric  chloride  and  potassic  ferro- 
cyanide  failed  to  produce  this  effect.  From  these  and  other  tests  used 
the  conclusion  was  reached  that  these  membranes  "were  composed  essen- 
tially of  mucin. 

Both  the  microscopical  and  chemical  characters  of  the  exudates  of 
the  disease  under  consideration  show  that  they  are  widely  different  in 
nature  from  those  of  other  diseases.  They  are  evidently  a  production  of 
the  mucii)arous  glands  (follicles  of  Lieberkiihn)  of  the  intestinal  canal, 
and  consist  essentially  of  mucin.  Perroud'  concluded  from  his  analy- 
sis that  thev  contain  a  small  quantity  of  albumen,  but  are  princijially 
formed  of  the  same  substance  as  that  which  enters  into  the  composition 
of  the  epidermis.  The  exudates  of  other  diseases  of  the  alimentary 
mucous  membrane  contain  albumen  and  fibrin,  as  well  as  molecular  or 
homogeneous  filaments.  The  ordinary  croupous  exudate,  according  to 
Cornil  and  Ranvicr,  always  contains  filaments  of  fibrin,  sometimes  mucin 
and  pus-corpuscles  mingled  with  the  cellular  constituents,  which  vary  in 
character  with  the  locality  of  the  inflammation.  The  filaments  form  a 
rctioulum  in  the  meshes  of  which  are  contained  the  other  elements. 
Diphtheritic  exudates,  as  shown  by  Lehmann,'  consist  of  fibrin,  a  largo 

*  Journal  de  MHecine  de  Lijon^  1864. 
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quantity  of  fatty  matter,  and  4  per  cent,  of  earthy  phosphates,  while  its 
structure  is  made  up  of  epithelial  cells  uuited  together,  which,  becoming 
infiltrated  with  an  albuminous  substance  and  gradually  losing  their  nuclei 
and  walls,  are  finally  converted  into  homogeneous  branching  masses.  The 
cells  of  these  masses  are  liable  to  undergo  fibrinous  degeneration.  The 
inflammation  determining  the  exudate  is  not  confined  to  the  conglomerate 
glands,  but  involves  all  the  textural  elements  of  the  part  affected,  and 
the  material  of  the  membrane  originates  fi'om  the  capillary  disturbance 
in  them. 

Andrew  Clark  ^  states  that  he  has  observed  in  his  studies  of  exuded 
blastema,  the  product  of  diseased  action  in  mucous  membranes,  three  va- 
rieties. The  first  is  clear,  jelly-like,  and  imperfectly  membranous.  The 
second  is  yellowish,  semi-opaque,  flaky,  and  usually  membranous.  The 
third  is  yellowish-white,  dense,  o]mque,  distinctly  membranous,  tough, 
and  rather  firmly  adherent  to  the  subjacent  surface.  The  first  contains 
only  the  merest  trace  of  albumen,  and  no  fibrin ;  the  second  contains  an 
abundance  of  albumen,  and  no  fibrin ;  the  third  contains  both  albumen 
and  fibrin  in  abundance,  the  latter  in  a  fibrillated  form.  They  all  con- 
tain the  same  cell-forms.  Yet  it  is  to  be  noticed  that  in  the  first  variety 
there  is  no  evidence  of  transudation  or  exudation ;  in  the  second,  no  evi- 
dence of  a  true  exudation ;  and  that  in  the  third,  in  which  the  existence 
of  a  true  inflammatory  exudation  is  undeniable,  the  only  additional  struc- 
tural element  present  is  fibre. 

Diagnosis. — The  diagnosis  of  membranous  enteritis  can  never  in  its 
advance,  and  rarely  in  its  early  stages,  present  much  difficulty.  Its 
chronic  course,  irregular  exacerbations,  lack  of  febrile  excitement,  the 
persistent  derangement  of  the  intestinal  canal,  the  mental  depression,  the 
gradual  impairment  of  health,  the  various  visceral  complications,  and, 
lastly  and  diiefly,  the  peculiar  character  of  the  alvine  discharges, — stamp 
the  disease  with  an  inaividuality  entirely  its  own. 

The  mucous  discharges  of  certsiin  forms  of  chronic  diarrhoea  and  the 
membranous  discharges  of  infective  dysentery  are  all  so  difierent  in 
physical  character,  apd  are  associated  with  such  a  difierent  complex 
of  general  symj)toms,  that  they  cannot  be  confounded  with  those  of  the 
diseases  in  question.  The  peculiar  irritative  quickness  of  the  pulse  of 
ordinary  enteritis,  according  to  Powell  and  Good,  suffices  to  differentiate 
this  disease  from  membranous  enteritis.  The  jieculiarities  of  the  ])hysical 
and  chemical  properties  of  these  exudates,  already  fully  dwelt  upon,  not 
only  distinguish  them  from  those  of  the  above  diseases,  but  also  from  such 
dejecta  as  may  contain  fragments  of  undigested  connective  tissue,  of  hyda- 
ti(is,  or  of  worms.  The  flakes  of  mucus  discharged  from  the  bowels  in 
protracted  constipation,  fissura  ani,  and  in  the  later  stages  of  cirrhosis  of 
the  liver  are  composed  of  mucus  in  which  are  found  imbedded  epithelial 
cells  from  the  colon  and  mucus-cor])uscles.  The  microsco])e  vnW  also 
reveal  the  character  of  the  fatty  discharges  tliat  may  be  associated  with 
diseases  of  the  jxincreas,  liver,  and  duodenum.  The  mucous  flakes  of 
cholera  stools  are  com])osed  of  masses  of  intestinal  epithelium  mixed  with 
amorphous  and  granular  matter,  crystals  of  diffiirent  substances,  and, 
according  to  Davaine,  of  parasitic  forms,  particularly  the  Circomonas 
hominis. 

1  Op,  dL,  p.  133. 
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Membranous  casts  from  the  upper  part  of  the  digestive  track  are,  in 
rare  cases,  passed  by  the  bowels.  One  of  the  most  curious  instances  of  this 
sort  is  reported  by  Villerm6:^  A  woman  swallowed  a  tablespoonful  of 
nitric  acid,  and  seventy  days  ailerward  a  long  membranous  exudate,  one 
or  two  lines  thick  and  of  a  brown  color,  was  discliarged,  which  corre- 
sponded in  form  with  the  oesophagus  and  stomacli.  The  patient  died  a 
few  days  later. 

Prognosis. — The  prognosis  of  the  disease  as  regards  life  Ls  not  unfa- 
vorable, but  as  regards  permanent  restoration  to  health  and  strength  the 
case  is  entirely  different.  Theden'  and  Hoffman^  have,  however,  stated 
that  the  disease  is  not  an  unfrequcnt  cause  of  sudden  death. 

Abercrombie*  records  a  case  of  death  from  phthisis  complicated  with  this 
disease,  and  Wright  another  case  in  which  the  patient  died  in  an  extreme 
state  of  marasmus.  The  acute  and  subacute  forms  are  more  amenable  to 
treatment,  and  the  chances  are  correspondingly  greater  of  permanent 
recovery,  though  in  all  cases  there  is  a  strong  tendency  to  relapse.  The 
chronic  forms  may  almost  be  enrolled  among  the  opprobria  niedicorum 
when  once  they  have  made  deep  inroads  upon  nutrition  and  the  vital  pow- 
ers, and  produce<l  that  condition  named  by  Todd  the  pituitous  cachexia 
(cachexia  pituitosa).  These  cases  may,  however,  be  alleviated  by  judi- 
cious treatment,  diet,  and  climatic  changes,  but  reixxited  relapses  may  be 
expected  as  the  rule  under  slight  exciting  causes  or  even  without  apprent 
cause.  Patients  under  these  circumstiinces  drag  out  a  life  of  valetudina- 
rianism, but  it  may  be  cut  short  at  any  time  by  the  supervention  of  some 
intercurrent  disease,  as  phthisis,  renal  degeneration,  etc.,  or,  according  to 
Grantham,  atrophy  of  the  intestines.  Broca  *  records  two  cases  of  i\\\^ 
disease,  one  of  which  lasted  ten  and  the  other  fifteen  years.  Three  of 
my  cases  have  endured  over  six  years. 

TuEATMEXT. — The  treatment  of  membranous  enteritis  embraces  med- 
ical and  hygienic  measures.  The  medical  means  have  for  their  object, 
first,  the  removal  of  the  membranons  exudation  when  it  has  once  formed; 
and,  second,  to  con*ect  the  conditions  upon  which  its  formation  depends 
by  improving  nutrition  and  invigorating  the  nervous  system.  The  severe 
sufferings  of  the  paroxysms  are  gi^catly  alleviated  and  the  duration  of 
this  stage  cut  short  by  freely  emptying  the  bowels.  The  best  means  to 
do  this  is  by  the  injection  of  hot  water  with  the  long  elastic  bougie  three 
or  four  times  a  day,  and  to  assist  this  with  laxatives.  Instead  of  water, 
solutions  of  pota^sa,  soda,  and  lime-water  are  preferred  by  some  practition- 
ers. As  a  rule,  the  enemata  cause  considerable  discomfort,  but  m  the  end 
are  followed  by  improvement  in  the  condition  of  the  bowels.  The  best 
laxative  is  emulsion  of  castor  oil,  but  occasionally  a  mercurial,  jruarded  by 
the  extract  of  belladonna,  will  furnish  more  marked  relief.  Powell  and 
CojK»land  say  that  tlioy  have  employed  with  decided  advantage  a  purgative 
consisting  of  the  compound  infusion  of  gentian  and  infusion  of  senna,  to 
which  were  added  ten  or  twenty  minims  of  liquor  potassae.  This  was  re- 
peated, so  that  four  stools  in  the  twenty-four  hours  were  obtained.  Clark 
preferred  to  regulate  the  bowels,  when  needed,  with  rhubarb,  soda,  and 

^  Dlctionnaire  des  Sciences  mSdicalesi,  tome  xxxii.  p.  2&4. 

■  Reituurques  et  Eiperienceii,  tome  ii.  •  Med,  Raiion,,  vol.  v. 

*  Mamm.  Affec.  of  Mucoiie  Alemb.  of  Lita^tines^  pp.  213,  279. 
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ipecac^  conjoined  or  not,  as  required,  with  mercury  and  chalk.  Good  rec- 
ommends four  grains  of  Plumnier's  pill  every  night,  and  the  bowels  kept 
open  by  two  drachms  of  sublimed  sulphur  daily.  It  should  always  be  borne 
in  mind  that  all  active  or  irritating  purgatives  are  harmful.  The  bowels 
by  this  treatment  will  not  only  be  disemliirrassed  of  the  membranous  exu- 
dates, but  also  of  any  fecal  collection  the  retention  of  which  would  surely 
cause  irritation,  as  occasionally  happens  even  when  there  is  an  apparent 
diarrhoea.  This  condition  may  be  easily  determined  by  abdominal  pal- 
pation. The  relief  from  pain  procured  by  free  evacuation  of  the  intes- 
tine will  be  enhanced  by  the  employment  of  hot  fomentations  to  the 
abdomen.  Despite  these  means,  its  severity  may,  however,  demand  the 
administration  of  narcotics.  The  best  form  will  be  a  hypodermic  injec- 
tion of  a  sixth  or  a  quarter  of  a  grain  of  morphia ;  euemata  of  starch  and 
laudanum  are  also  beneficial.  Burrows  mentions  a  case  in  which  he 
succeeded  in  allaying  nervous  irritation  by  the  nightly  use  of  thirty 
drops  of  laudanum.  The  patient  noticed  that  the  habitual  constipation 
was  increased  when  the  accustomed  narcotic  was  omitted.  Bromide  of 
potassium  in  large  doses  long  continued  will  also  be  found  useful  for  the 
same  purpose. 

During  the  intervals  of  the  paroxysms  local  medication  of  the  bow- 
els and  medical  and  hygienic  measures  should  be  had  recourse  to  to 
prevent  the  re-formation  of  the  exudates  by  modifying  the  vital  activi- 
ties of  the  intestinal  mucous  membrane  and  by  restoring  the  general 
tone  of  the  constitutional  powers.  For  local  treatment  the  nitrate  of 
silver,  sulphate  of  zinc,  the  sulpliate  of  copper  dissolvetl  in  glycerin, 
the  tincture  of  iodine,  and  carbolic  acid  cannot  be  over-prized.  From 
five  to  ten  grains  of  the  metallic  salts,  fifteen  drops  of  tincture  of  iodine, 
ten  of  the  acid,  administered  through  the  long  rubber  tube,  are  suitable 
doses  to  begin  with.  I  am  also  in  the  habit  of  using  stronger  solutions 
by  mopping  it  on  to  the  bowel  through  the  endosco])ic  tube.  Kaempf 
made  frequent  and  large  injections  of  decoctions  of  various  j)lants — 
saponaria,  taraxacum,  etc. — which  he  imagined  possessed  dissolvent  and 
resolvent  virtues.  Gumming^  speaks  highly  of  the  eflBcacy  of  elec- 
tricitv. 

For  the  purpose  of  improving  the  general  health  the  preparations  of 
iron  are  advisable,  of  which  the  best  are  the  tincture  of  the  chloride, 
pernitrate,  pyrophosphate,  lactate,  and  potassio-tartrate.  Habershon 
advises  infusions  of  the  bitter  tonics  with  hydrocj'anic  and  nitro-muri- 
atic  acid.  I  have  found  a  combination  of  these  acids  with  henbane  and 
infusion  of  serpentaria  useful.  I  also  employ  hot  solutions  of  the  latter 
acid  as  a  local  bath  over  the  abdominal  region,  applied  with  a  large 
sponge.  Clark  sjHiaks  favorably  of  the  extract  of  nux  vomica  and 
astringent  remedies.  Simpson  praises  the  oleo-resins  under  the  form  of 
pitch  pills  and  tar,  while  Clark  and  others  laud  copaiba  and  tuq>entine. 
Good  advises  the  copaiba  to  be  given  by  enema  when  it  cannot  be  borne 
by  the  stomach.     Brodie  used  cubebs  in  small  doses. 

The  alterative  effects  of  small  doses  of  arsenic,  corrosive  sublimate,  sul- 
phate of  copper,  etc.  may  be  tried  in  obstinate  cases. .  Grantham  in  the  early 
stages  of  the  complaint  advises  the  use  of  ten  grains  of  iodide  of  potas- 
sium combined  with  one-quarter  of  a  grain  of  morphia  at  bed-time.    He 

^  Lond,  Med,  Oazeite,  3d  Series,  vol.  ix. 
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also  strongly  urges  the  use  of  cod-liver  oil^  wliich^  he  says,  improves  the 
strength  and  increases  the  flesh,  lessens  the  spasmodic  pains,  but  does  uot 
check  the  discharges. 

Counter-irritation  of  the  abdominal  region  with  tincture  of  iodine,  ij 
blisters,  mustard,  etc.  has  afforded  little  if  any  advantage.  Dunhill  kejk 
a  blister  open  for  six  montlis  without  any  good  results. 

The  mineral  waters  of  Pyrmout,  Harrogate,  and  Carlsbad  have  been 
found  serviceable;  the  latter,  Henoch^  says*,  should  be  preferred  before 

The  case  will  amend  more  speedily  and  surely  by  the  adoption  of 
those  san:tary  measures,  as  r^ards  clothing,  diet,  bathing,  exerdse,  and 
change  of  climate,  which  have  such  important  influences  upon  health. 
The  nealthy  performance  of  tlie  functions  of  the  skin  is  of  such  para- 
mount necessity  in  maintaining  that  of  the  intestinal  canal  tliat  the  patient 
should  endeavor  to  avoid  any  ex])osure  likely  to  lead  to  checked  perspira- 
tion, and  should  use  flannel  underwear  and  stimulate  the  skin  by  fric- 
tion with  the  hand  or  the  flesh-brush.  The  diet  should  be  graded  to  the 
ability  of  the  stomach  to  digest  and  the  body  to  assimilate.  Our  chief 
reliance  will  be  upon  milk,  plain  or  peptonized,  eggs,  and  beef  given  in 
the  various  forms  of  accc])table  preparations,  so  as  not  to  impair  the  tone 
of  the  stomach  nor  clog  the  appetite  by  sameness.  Such  vegetables  and 
fruits  as  agree  with  the  patient  may  be  allowed.  I  have  tried  exclusive 
diets  of  milk,  farinacea,  and  meat  without  marked  benefit.  All  stim- 
ulants, tea,  and  coffee  should  as  a  rule  be  interdicted. 

Systematic  exercise  in  the  open  air  and  cliange  of  climate  to  a  oool, 
dry,  bracing  atmos])here  will  contribute  to  comfortable  existence,  if  not 
lead  to  recovery. 

^  Klinik  der  UfUaieub.  Krankheilen,  p.  668. 


DYSENTERY. 


By  JAMES  T.  WHirTAKER,  M.  D. 


Definition. — Dysentery  is  tlie  clinical  expression  of  a  disease  of  the 
large  intestine,  of  specific  and  nonnspccific  (catarrhal)  origin  and  form ; 
characterized  by  hypersemia,  infiltration,  ana  necrosis  (ulceration)  of  its 
mucous  membrane;  distinguished  by  discharges  of  mucus,  blood,  pus, 
and  tissuc-d6bris ;  and  attended  with  griping  and  expulsive  pains  (tor- 
mina and  tenesmus). 

Etymology. — The  name  is  compounded  of  tlie  two  Greek  words  Su^ 
li/Te/JO^,  which,  though  untranslatable  literally  into  English,  have  long 
since  received  the  exact  Latin  equivalent,  difficultas  intestinorum.  With 
a|)propriate  alteration  the  same  name  is  still  employed  in  every  civilized 
language  in  tlic  common  as  well  as  the  classical  description  of  the  disease. 
The  French  synonym,  colite,  locates  the  anatomical  seat  of  the  disease, 
while  the  German  Iluhr  and  the  Englisli  flux  express  one  of  its  cardinal 
symptoms,  the  frequency  (flow)  of  the  evacuations. 

History. — ^Ancient. — In  its  clinical  history  dysentery  is  one  of  the 
oldest  known  diseases,  tlie  name  being  found  in  common  use  before  the 
time  of  Hi})pocrates,  as  in  the  often-quoted  i)assage  from  Herodotus  (443 
B,  c),  who  relates  that  it  and  tlie  plague  reduced  the  army  of  Xerxes  on 
tlie  desert  j)lains  of  Thessaly. 

Fayrcr  informs  us  that  in  the  ancient  system  of  Hindoo  medicine  of 
the  Ayur  Veda,  and  in  tlie  commentaries  of  Dhanwantari,  Cliaiiika,  and 
Sussutra,  which  carry  us  back  nearly  three  thousand  years,  and  in  later 
Sanskrit  writers,  dysentery  is  described  by  the  name  of  atisar,  under  two 
forms — amapake,  or  acute,  and  pakistar,  or  chronic ;  these  again  are  sub- 
divided into  six  varieties,  ascribed  by  those  ancient  sages  to  changes  in 
air,  bile,  phlegm,  food,  or  to  ])erturbations  of  the  emotions  and  passions. 

Hi])pocinxtes  (430  B.  c.)  makes  frequent  reference  to  the  disease,  tlie 
nature  of  which  he  regards  as  a  descent  of  the  humore  from  the  brain. 
"  Men  of  a  jihlegmatic  temperament  are  liable  to  have  dysenteries,"  he 
says,  "  and  women  also,  from  the  humidity  of  their  bodies,  the  phlegm 
descending  downward  from  the  brain." 

"  The  disease  is  caused,"  he  says  more  exactly  in  another  place,  "  by 
the  ovei*flow  of  phlegm  and  bile  to  the  veins  of  the  belly,  producing 
ulceration  and  erosion  of  the  intestine."  In  his  country,  at  least,  it 
seemed  most  to  prevail  in  spring,  but  it  was  clearly  coimected  with  the 
heat  and  moLsturc  of  this  season  in  Greece — prime  factoi'S  everywhere  in 
the  genesis  of  the  disease :  '^  For  when  sufibcating  heat  sets  in  all  of  a 
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sudden  while  the  earth  is  moistened  by  the  vernal  showers  and  by  the 
south  wind^  the  heat  is  necessarily  doubled  from  the  earthy  which  is  thus 
soaked  by  the  rain  and  heated  by  a  burning  sun,  while  at  the  same  time 
men's  bellies  are  not  in  an  orderly  state,  nor  is  the  brain  properly  dried." 
Of  the  prognosis  he  observes  with  great  acumen,  "Dysenteries  when  they 
set  in  with  fever  ....  or  with  inflammation  of  the  liver  and  hyjwchon- 
drium  or  of  the  stomach,  ....  all  these  are  bad.  But  such  dysenteries 
as  are  of  a  beneficial  nature  and  are  attended  with  blood  and  scmpings 
of  the  bowels  cease  on  the  seventh  or  thirtieth  day,  or  within  diat  period. 
In  such  cases  even  a  pregnant  woman  may  recover  and  not  sufier  abor- 
tion ;"  whereas,  "  dysenteiy  if  it  commence  with  black  bile  is  mortsd." 
Galen  commente  upon  this  statement  that  such  a  discluirgc  is  as  incarable 
as  cancer.  The  practitioner  of  our  day  will  interpret  this  assertion,  which 
was  repeated  with  singular  unanimity  by  all  the  writers  of  antiquity,  with 
the  belief  that  the  black  bile  was  blood,  and  that  such  cases  really  were 
cancers.  Indeed,  Paulus  -Sgineta  distinctly  says,  "  Dysentery  arising 
from  black  bile  is  necessarily  fatal,  as  indicating  an  ulcerated  cancer.^' 

Thus,  although  dysentery  is  among  the  oldest  of  the  known  maladies, 
and  was  recognized  then  as  now  by  the  same  symptoms,  the  disease  Ams 
by  no  means  closely  defined  or  differentiated  in  ancient  times.  As 
Ackermann  long  ago  pointed  out,  many  other  affections  were  includwl 
under  tlie  term  dysentery,  and  some  of  the  symptoms  of  true  dysentery, 
notably  the  tenesmus,  were  raised  to  the  dignity  of  distinct  diseases. 

The  gravity  of  the  so-called  lotura  carnea,  the  fleshy  stools,  was  fully 
appreciated  by  Hipix)crates,  as  is  evidenced  by  the  remark  that  "  if  in  a 
person  ill  of  dysentery  substances  resembling  flesh  be  discharged  from 
the  bowels,  it  is  a  mortal  symptom."  Fleshy  masses,  ^bafxara^  scrapings 
of  the  guts  (originally  epidermic  exfoliations  from  the  bodies  of  gladia- 
tors, used  in  pills  as  a  tonic),  were  frequently  alluded  to  by  the  older 
writers,  more  especially  by  Aretseus,  in  description  of  the  discharges  of 
dysentery.  Hippocrates  was  ako  aware  of  the  fact  that  dysenteiy  may 
be  a  secondary  as  well  as  a  primary  malady.  "  One  may  expect,"  he 
says  in  speaking  of  the  victims  of  g:uigrene,  "that  such  patients  will  be 
attacked  with  dysentery ;  for  dysentery  usually  supervenes  in  cases  of 
mortification  and  of  hemorrhage  from  wounds."  Finally,  Hippocrates 
recognized  the  effects  of  emesis  in  relief  of  the  disease  with  the  remark 
in  one  of  his  aphorisms  that  a  spontaneous  vomiting  cures  dysentery. 

Celsus  (25  B.  c.-4o  A.  D.),  the  great  encyclopcedist,  whose  works  "con- 
stitute the  greatest  literary  monument  since  the  days  of  Hipijocratcs," 
compiles  all  the  information  obtained  up  to  his  time ;  but  it  is  plain  as 
regards  dysentery,  though  he  defines  it  in  terms  that  mi<]jht  stand  in  a 
modern  text-book,  that  he  has  nothing  new  to  add  to  the  knowledge  of 
the  Hippocratic  school.  He  named  the  disease  from  one  of  its  most 
prominent  symptoms,  tormina  (tenesmus  he  considered  a  separate  affec- 
tion), speaks  of  the  stools  as  being  mixed  with  mucus  and  fleshy  masses, 
and  in  its  treatment  especially  enjoins  rest,  "as  all  motion  proves  injurious 
to  the  ulcer." 

AretiBus  (50  A.  d.),  of  all  the  authors  of  antiquity,  ^vrote  the  most  pr- 
fect  and  at  the  same  time  the  most  picturesque  account  of  tlie  morhid 
anatomy  and  symptomatology  of  this  disease.  The  gross  appearance  of 
the  ulcers  in  the  intestine  and  the  common  character  of  the  discharges  he 
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describes  witli  the  accuracy  of  the  modern  pathologist  and  the  ardor  of 
the  true  clinician.  He  speaks  of  the  superficial^  the  deep-seate<l,  the 
irritable,  and  the  callous  ulcer.  There  is,  he  says, "  another  larger  species 
of  ulcers,  with  thick  edges,  rough,  unequal,  callous,  as  we  would  call  a 
knot  of  wood ;  these  are  difficult  to  cure,  for  they  do  not  readily  cicatrize, 
and  the  cicatrices  are  easily  dissolved."  Their  tendency  to  arrest  and 
renewal  and  tlieir  general  and  local  effects  he  notices  at  length.  "  There 
may  be  a  postponement  of  their  spreading  for  a  long  time,"  he  says, 
'^  various  changes  taking  place  in  the  ulcers,  some  subsiding  and  others 
swelling  up  like  waves  in  the  sea.  Sucli  is  the  coui'se  of  the  ulcere ;  but 
if  nature  stand  out  and  the  physician  co-operate,  the  spreading  may  indeed 
be  stopped,  and  a  fatal  termination  is  not  apprehended,  but  the  intestines 
remain  hard  and  callous,  and  the  recovery  of  such  cases  is  proti^acted." 
Vivid  descriptions  he  gives  of  the  stools:  "Sometimes  tliey  are  like 
chopped  tallow,  sometimes  merely  mucus,  prurient,  small,  round,  pungent, 
causing  frequent  dejections  and  a  desire  not  without  a  pleasurable  sensa- 
tion, but  with  very  scanty  evacuations."  Again,  they  are  "fetid  like  a 
mortification ;"  composed  of  "food  now  undigested,  as  if  only  masticated 
by  voracious  teeth,  ....  the  dejection  being  discharged  with  much 
flatulence  and  noise ;  it  has  the  appearance  of  being  larger  than  its  actual 
amount." 

Galen  (164  A.  i>.)  attempted  to  correct  the  pathology  of  his  contempo- 
raries, who  considered  all  blwxly  discharges  dysenteric.  There  are  four 
distinct  varieties  of  bloody  stools,  he  claims,  only  one  of  which,  that  due 
to  ulceration  of  the  intestine,  deser\'es  to  be  called  dysenteiy.  The  bilious 
stool  he  derived  from  melancholy,  and  the  fleshy  stool  from  disease  of  the 
liver.  But,  though  Gralen  regarded  the  presence  of  blood  as  a  necessity, 
he  was  well  aware  of  the  fact  tliat  the  stools  contained  ingredients  other 
than  blood.  It  was  Gtilen  who  first  used  the  word  scybala  (axb^fiXa, 
feces)  to  express  the  small,  solid  masses  of  excrementitious  matter  often 
voided  with  the  stools.  In  his  treatment  of  the  disease  he  made  much 
use  of  the  various  drying  earths,  the  Samian,  Lemnian,  Armenian,  the 
sources  of  which  he  made  long  journeys  to  visit  in  order  to  become  better 
acquainted  with  their  properties,  and  which  are  better  substituted  in  our 
day  by  bismuth,  chalk,  magnesia,  and  the  carbonate  of  iron.  It  is  the 
distinguished  merit  of  Galen  to  have  called  s[)ecial  attention  to  the 
anatomical  seat  of  the  disease.  Ulceration  of  the  intestine  he  claimed 
as  the  very  essence  of  the  disease,  and  all  the  physicians  of  his  day,  he 
maintained,  regarded  as  dysenteric  only  such  cases  as  are  attended  with 
ulceration. 

Gralen  ^vas  the  exponent  of  the  flower  of  Grecian,  we  might  say  of 
ancient,  medicine.  With  very  few  exceptions,  the  later  writers,  if  they 
do  not  obscure  the  original  text  with  their  speculations,  are  content  to 
simply  paraphrase  the  oliservations  of  their  predecessors,  and  the  subse- 
quent contributions  to  the  ancient  history  of  dysentery  may  be  briefly 
summed  up  in  a  few  additional  notes. 

CcbHus  Aurelianus  (400  a.  d.)  adopted  the  humoralistic  doctrine  of 
Hippocrates  and  regarded  dysentery  as  an  intestinal  rheumatism  (catarrh) 
with  ulceration.  He  seems  to  have  been  the  first  author  to  recognize  the 
cardinal  fact  that  dysentery',  notwithstanding  the  number  of  its  stools, 
should  be  classed  with  the  diseases  which  constijmte  the  bowels,  or,  as  it 


780  DYSESTEEY. 

was  centuries  later  aptly  put  by  Stoll,  ^'  ut  banc  morbis  adnumeres  alvum 
potius  oocludentibuSy  and  be  blames  Erasistratus  for  using  notbins  but 
astringents^  wbereas  many  cases  of  dysenteiy  require  laxatives.  It  is 
wortby  of  note  that  Ckelius  Aurelianus  ascribes  tlie  first  use  of  opium  in 
the  treatment  of  dysenteiy  to  Diocles  of  Carystus  (300  B.  c),  who  admin- 
istered the  juice  of  poppies  combined  with  galls.  By  the  time  of  Galen 
opium  was  so  freely  used  in  the  treatment  of  the  fluxes  as  to  call  for  pro- 
test against  its  abuse. 

Alexander  of  Tralles  (575  A.  D.)  is  often  credited  as  having  been  the 
first  to  locate  the  disease  in  the  large  intestine.  The  truth  is,  he  suggested 
various  rules  by  which  the  seat  of  the  disease,  whether  in  the  small  or 
large  intestine,  might  be  definitely  determined.  But  none  of  these  rales 
— ^the  seat  of  the  pain,  for  instance,  whether  above  or  below  the  umbilicus, 
and  the  interval  of  time  between  the  ])ain  and  discharges,  whether  long 
or  short — ^possess  the  least  diagnostic  value  or  add  to  the  attempts  in  this 
direction  of  pi'evious  writers — Areta3us,  Archigencs,  and  Galen.  Like 
these,  his  preaecessors,  he  recognized  an  hepatic  dysentery  with  discharges 
of  bloody  serum,  which  he  attributed  with  them  to  atony  of  the  liver, 
but  more  boldly  than  they,  and  with  characteristic  independence,  lie  ven- 
tured to  treat  his  patients  with  fresh  vegetables  and  fruits,  damsons  and 
grapes. 

Paul  of  ^gina  (660  A.  D.)  locates  the  disease  in  the  rectum,  and  gives 
a  graphic  account  of  its  symptomatology.  He  made  the  mistake  of  many 
later  practitionei*s  in  regarding  as  n  separate  disease  a  symptom,  tenesmus, 
which  he  describes  as  an  irresistible  desire  of  evacuation,  "  discharging 
nothing  but  some  bloody  humor,  which  is  the  cause  of  the  whole  com- 
plaint, being  an  oedcmatous  inflammation  of  the  rectum  which  creates  the 
impression  of  feces  lodged  in  the  intestine  and  a  desire  of  evacuation.^' 
"  Dysentery,"  he  continues,  "  is  an  ulceration  of  the  intestines,  sometimes 
arising  from  the  translation  of  tenesmus,  and  sometimes  being  of  itself 
the  primary  affection ;  and  is  attended  with  evacuations  at  first  bilious 
and  of  various  colors,  then  accordingly  bloody,  and  at  last  ichorous,  like 
that  which  runs  from  dead  bodies." 

In  curious  contrast  to  these  accurate  observations  is  tlie  absurd  sug- 
gestion of  an  obsolete  therapy  (Galen),  that  the  dried  dung  of  dogs  who 
had  eaten  bones,  when  drank  in  milk  which  has  been  curdled  by  having 
heated  pebbles  put  into  it,  is  of  great  service ;  but  as  an  oflset  to  diis 
freak  of  fantasy  is  the  renewed  advocacy  of  warm  milk,  fallen  somewhat 
into  disuse  since  the  days  of  Hipjxxsrates  and  Galen:  "And  milk  itself 
moderately  boiled  is  an  excellent  thing" — a  recommendation  of  the  milk 
diet  which  now  ])lays  such  an  im|X)rtant  role  in  the  treatment  of  so  many 
diseases  of  tlie  alimentary  canal. 

Modern. — From  this  brief  survey  it  is  seen  that  the  writers  of  antiq- 
uity left  nothing  in  the  symptomatology  of  dysentery  for  subsequeot 
authors  to  describe.  All  further  advance  in  our  knowledge  of  tills,  as 
of  all  diseases,  was  now  rendered  impossible  by  the  extinction  of  the 
light  of  science  in  the  long  night  of  the  Middle  Ages,  whose  gloom 
deepens  with  succeeding  centuries  and  who^se  shadows  fall  close  up  to 
our  own  times. 

The  modern  history  of  dysentery  may  be  said  to  l)egin  with  Daniel 
Sennertus,  whose  first  TracUUus  de  Dyscnteria  was  published  at  Witten- 
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berg  in  1626.  Sennert  gave  the  deathblow  to  tenesmus  as  a  dibtinct  dis- 
ease, or  as  even  a  pathognomonic  sign  of  dysentery,  showing  that  it  is 
often  present  in  purely  local  troubles,  ulcers,  fiasures,  hemorrhoids,  etc., 
or  is  due  to  disease  of  other  organs — stone  in  the  bladder,  tumors  in  the 
womb,  etc.  He  recognized  sporadic  and  epidemic  attacks  of  tlie  disease, 
and  described  under  the  terms  fiens  and  facta  forms  wliich  coarsely  cor- 
respond to  the  catarrhal  and  diphtheritic  varieties  of  modern  pathologists. 
Impro|>er  food,  unripe  fruits,  at  least,  cannot  be  the  cause  of  dysentery, 
l)ecause,  he  shrewdly  observes,  the  epidemic  of  1624  began  in  May, 
before  the  fruits  werc  ri|>e,  and  ceased  in  autumn,  when  they  were  ripe 
and  in  daily  use.  Moreover,  sucklings  at  the  breast  suffered  with  the 
disease.  Nor  could  moisture  alone  account  for  the  disease,  as  this  epi- 
demic occurred  after  an  unusually  hot  and  diy  spring  and  early  summer. 
Some  other  cause  must  be  invoked,  and  this  other  cause  is  perhaps  the 
occult  influence  of  the  constellations  and  planets — an  explanation  which 
he  afterward  admits  to  be  only  an  asylum  of  ignorance'.  In  the  treat- 
ment of  the  disease  the  indication  should  be  to  heal  the  abraded  or  ulcer- 
ated intestine;  but  since  this  cannot  be  done  unless  the  cause  is  first 
removed, "  the  abrading,  eroding  humor  should  be  evacuated  and  absterged, 
at  the  same  time  its  acrimony  mitigated  and  corrected ;  then  the  flux 
should  be  checked  by  astringents,  and  the  pain,  if  vehement,  lenified 
and  removed."  Purgatives  should  be  repeated  until  all  vicious  humors 
are  discharged. 

Sydenham  colored  his  descriptions  of  the  epidemic  which  he  witnessed 
in  London  in  1669-72  with  the  artistic  touches  of  the  master's  hand. 
"The  disease  sets  in,"  he  says,  "with  chills  and  shivers.  After  these  come 
the  heat  of  the  fever,  then  gripings  of  the  belly,  and  lastly  stools.  Occa- 
sionally there  is  no  fever;  in  which  case  the  gripes  lead  the  way,  and  the 
purging  follows  soon  after.  Great  torment  of  the  belly  and  sinking  of 
the  intestines  whenever  motions  are  passed  are  constant;  and  these 
motions  are  frequent  as  well  as  distressing,  the  bowels  coming  down  as 
they  take  place.  They  are  always  more  slimy  than  stercoraceous,  feces 
l)eing  rarely  present,  and  when  present  causing  but  little  pain.  With 
these  slimy  motions  appear  streaks  of  blood,  though  not  always.  Some- 
times, indeed,  there  is  no  passage  of  any  blood  whatever  from  first  to 
last.  Notwithstanding,  provided  that  the  motions  be  frequent,  slimy, 
and  attended  with  griping,  the  disease  is  a  true  bloody  flux  or  dysentery." 
The  efficacy  oF  opium  in  its  treatment  causes  him  to  break  out  in  praises 
of  the  great  God  who  has  vouchsafed  us  a  remedy  of  so  much  power. 
But  Sydenham  was  too  good  a  practitioner  not  to  know  that  all  treatment 
mast  be  prefaced  with  laxatives.  For  "after  I  had  diligently  and 
maturely  weighed  in  my  mind,"  he  says,  "the  various  symptoms  which 
occur  during  this  disease,  I  discovered  that  it  was  a  fever — ^a  fever, 
indeed,  of  a  kind  of  its  own — turned  inwardly  upon  the  bowels.  By 
means  of  this  fever  the  hot  and  acrid  humors  contained  in  the  mass  of 
the  blood,  and  irritating  it  accordingly,  are  deposited  in  the  aforesaid 
parts  through  the  meseraic  arteries."  The  indications  then  were  plain — 
viz.  "after  revulsion  by  venesection  to  draw  off  the  acrid  humors  by 
purging."  It  was  the  frequent  and  successful  practice  of  Sydenham 
also  to  drench  the  patient  with  liquids,  per  os  et  per  rectum — a  mode 
of  treatment  which  both  he  and  the  learned  Butler,  who  accompanied  the 
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English  ambassador  to  Morocco,  wbere  dysentery  was  always  epidemic, 
hit  upon,  "  neither  of  us  borrowing  our  practice  of  the  otlicr/'  £utler 
declared  that  the  method  of  deluging  tlie  dysentery  by  liquids  was  the  best 
But  many  attacks  are  cured  almost  on  the  expectant  plan  alone.  Tliia 
was  the  case  with  the  excellent  and  learned  Daniel  Coxe,  Doctor  of  Physic, 
in  whom  ''  the  gripes  and  bloody  motions  ceased  after  the  fourth  clyster. 
He  was  kept  to  his  bed,  limited  to  milk  diet;  and  this  >vas  all  that  was 
necessary  in  order  to  restore  him  to  perfect  health." 

Zimmermann  (1767)  did  not  believe  that  improper  food  could  be  a 
cause  of  dysentery,  as  in  the  epidemic  of  1765  fresh  grapes  wereplenti- 
fuUy  supplied  to  patients  and  proved  an  excellent  remedy.  He  also 
noticed  the  muscular  pains  (rheumatism)  which  had  been  mentioned  by 
Sydenham  before  him,  and  the  paralyses  first  noticed  by  Fabricius  in 
1720,  as  occurring  in  the  course  of,  or  as  sequelae  to,  die  disease.  It  \?as 
only  contagious,  he  thought,  in  bad  cases,  when  the  stools  have  a  cadaveric 
odor.  But  his  main  and  most  useful  contributions  were  in  the  field  of 
therapy.  He  discarded  venesection  entirely,  was  among  the  first  to  rec- 
ognize the  value  of  ipecacuanha,  and  ol^ected  strenuously  to  opium  uutil 
tlie  cause  of  the  evil  was  expelled.  Hence  he  was  vehemently  opposed 
to  all  astringents,  to  the  use  of  which  he  ascribes  the  rheunialisnis  aad 
dropsies  which  sometimes  occur.  Wines  and  spices  were  likewise  put 
under  ban ;  whey  he  permitted,  but  not  milk,  and  water  freely,  but  always 
warm.  Barley-water  and  cream  of  tartar  were  sufficient  food  and  medi- 
cine for  ordinary  cases,  while  camphor  and  cinchona  best  sustain  the 
strength  in  bad  cases. 

Pnngle  (1772)  observed  the  frequent  occurrence  of  dysenterj'  coinci- 
dently  with  malarial  fever,  and  was  a  firm  believer  in  the  contagion  of 
the  disease.  He  claimed  tliat  tlie  foul  straw  upon  which  tlie  soldiers 
slept  became  infectious,  but  maintained  that  the  chief  source  of  infection 
were  the  privies  "  after  they  had  received  the  dysenteric  excrements  of 
those  who  first  sicken."  It  is  spread  in  tents  and  in  hospitals,  and  may 
be  carried  by  bedding  and  clothing,  as  in  the  plague,  small-pox,  and 
measles.  Neither  food  nor  drink  propagates  the  disease,  he  thinks,  for, 
so  far  as  the  fruits  are  concerned,  he  too  had  seen  it  prevail  before  the 
fruits  were  ripe.  The  first  cause  of  the  disease  is  "  a  stoppage  of  the 
pores,  checking  the  perspiration  and  turning  inwanl  of  the  humors  upon 
the  bowels."  Antimony  was  his  specific  in  its  treatment.  He  was  also 
fond  of  Dover's  powder  in  its  relief,  and  preferred  fomentations  to 
opium,  which  "  only  palliates  and  augments  the  cause."  The  best  drink 
for  patients  with  dysentery  Avas  lime-water  (one-third)  and  milk. 

This  period  of  time  is  made  memorable  in  the  history  of  dysentery,  as 
of  nearly  all  internal  diseases,  by  the  contributions  from  direct  oljeerva- 
tion  upon  the  dead  Ixxly  by  the  father  of  pathological  anatomy^  John 
Baptist  Morgagui  (1779).  From  the  days  of  Hippocrates  do\vn,  the  seat 
of  the  disease  had  been,  as  has  been  shown,  pretty  accurately  determined, 
and  the  same  acumen  which  enabled  the  clinicians  to  localize  the  affection 
had  inspired  them,  as  we  have  seen,  to  define  and  describe  its  nature. 
But  any  descriptions  from  actual  post-mortem  examinations  were  not  pot 
upon  record  until  the  beginning  of  the  sixteenth  century,  when  were  pub- 
lished the  posthumous  contributions  of  Benivieni  H  506-07).  In  his 
description  of  the  lesions  of  the  disease  he  says  that  '^  tne  viscera  displayed 
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internal  erosion  from  whii^b  sanies  was  continually  discharged/'  Nearly 
three  centuries  elapsed  before  Morgagni  made  his  anatomical  studies — an 
interval  of  time  void  of  any  conti'ibutions  from  pathological  anatomy ; 
and  so  little  attention  was  paid  to  this  branch  of  medical  science  tiiat  the 
descriptions  of  Morgagni  and  of  his  more  immediate  successors  failed  to 
excite  any  general  intei*est  or  make  any  permanent  impression.  Morgagni 
himself,  while  he  fully  recognized  their  significance,  did  not  consider  the 
ulcerations  of  dysentery  as  absolutely  essential  to  the  disease^  as  many 
cases,  even  fatal  ones,  did  not  exhibit  them  at  all.  They  were  not  liable 
to  be  mistaken  for  the  lesioiLS  of  typhoid  fever,  the  ulceration  of  Peyer's 
glands,  because,  though  tliey  may,  they  only  rarely,  coexist  in  the  same 
subject.  As  to  tlie  membranous  fragments  sometimes  evacuated  with  the 
discharges  of  dysentery,  Morgagni  showed  that  they  are  occasionally  true 
fragments  or  shreds  of  the  intestinal  coats,  as  has  been  maintained  by  the 
older  writers,  Tulpius  and  Laucisius,  but  are  far  more  frequently  nothing 
else  than  inspissated  mucus — conceptions  which  subsequent  studies  with 
tlie  microscope  have  fully  confirmed. 

In  view  of  the  general  disregard  of  direct  observations,  it  is  therefore 
not  surprising  to  learn  that  the  nature  of  the  intestinal  lesions  gradually 
fell  into  oblivion  or  at  least  became  underrated  in  its  import.  But  it  is  a 
matter  of  surprise  that  StoU  (1780J  was  able  to  declare  as  the  result  of 
autopsies  made  by  himself  that,  although  the  colon  is  thickened  and 
inflamed,  ulcerations  in  dysenteries  are  very  rare.  This  distinguished 
author  did  not  at  all  believe  in  the  contagion  of  the  disease,  as  he  had 
never  seen  it  attack  physicians  or  nurses.  It  develojxxl,  he  thought  with 
the  older  writers,  as  the  result  of  exposure  to  cold  during  a  perspiration. 
He  emphatically  insisted  upon  the  frequency  of  rheumatism  as  compli- 
cating the  disease,  and  describes  in  proof  a  numl)er  of  cases  of  painful 
swollen  joints  during  and  subsequent  to  the  attack.  It  was  his  especial 
merit  to  have  succeeded  in  dispensing  with  the  acrid  bile  as  a  cause  of 
the  disease,  maintaining  that  hepatic  derangements  were  only  accidental 
complications,  and  thus  disposed,  but  only  for  a  time,  of  bilioas  dysen- 
tery in  so  far  as  it  was  supposed  to  depend  upon  defective  or  abnormal 
action  of  the  liver. 

But  Annesley  (1828)  soon  reinstateil  the  liver  in  the  pathology  of  dys- 
entery, with  the  exhibition  of  colored  plates  displaying  al)scess  of  the  liver 
in  connection  with  the  disease,  as  well  as  illustmtiug  the  displacements 
and  constrictions  of  the  colon  which  sometimes  occur  in  its  course. 

The  fourth  decade  of  our  century  now  brought  in  the  anatomical  con- 
tributions of  Cruveilhier  and  Rokitansky,  to  be  followed  later  by  those 
of  Virchow,  upon  which  the  modern  morbid  anatomy  of  the  disease  is 
based ;  while  the  labors  of  the  Indian  physicians  and  of  Copeland,  Parkcs, 
and  Vaidy  put  us  in  possession  of  the  facts  pertaining  to  its  general 
pathology.  Fayrer  has  quite  recently  published  the  results  of  his  vast 
experience  with  dysentery  in  India,  an  important  contribution  to  the 
practical*  study  of  the  disease,  and  Hii'sch  has  treated  exhaustively  of  its 
medical  geography.  But  the  merit  of  publication  of  the  most  complete 
chapter  or  work  upon  dysentery  that  has  ever  been  written  anywhere 
belongs  to,  and  is  the  especial  pride  of,  our  own  country.  It  constitutes 
the  bulk  of  the  second  volume  of  the  Medical  and  Surgical  History  of  the 
War  of  the  RAeUion,     It  is  a  veritable  encyclopsedia  of  knowledge,  not 
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only  upon  the  subject  of  which  it  treats,  but  upon  all  subjects  iramediatcly 
or  even  remotely  collateral  to  it,  and  is  a  lasting  monument  to  tlie  labor 
and  the  learning  of  its  author,  Joseph  J.  Woodward,  Surgeon  of  tlie 
United  States  Army. 

General  Remarks. — Dysenteiy  may  be  a  primaiy  or  a  secondary 
disease.  As  a  primary  disease  it  occurs  in  sporadic,  endemic  (often  close- 
ly, sometimes  curiously,  circumscribed),  or  epidemic  fonn,  and  is  either 
acute  or  chronic,  according  to  the  nature  oi  its  symptoms  and  lesions. 
The  ancient  types  of  sthenic  and  asthenic  or  adynamic,  typhoid,  bilious, 
and  malarial  dysenteries  belong  rather  to  liistory  tlian  to  modem  medi- 
cine. The  classification  of  aises  in  genend  use  at  present — viz.  the 
catarrlial  and  croupoas  or  diphtheritic  forms — has  reference  rather  exclu- 
sively to  the  nature  of  the  lesion,  and  is  hence  extremely  defective.  Nor 
are  the  divisions  (as  in  cholera)  into  sporadic  and  epidemic  forms  much 
more  satisfactory,  in  that  they  indicate  simply  the  range  or  extent  of  the 
disease,  and  by  no  means  define  a  separate  array  of  symptoms  or  lesions; 
precisely  the  same  symptoms  or  lesions  being  encountered  in  individual 
cases  of  either  form.  None  of  these  divisions  clearly  indicate  differences 
in  etiology,  upon  which  factor  alone  can  any  acceptable  division  of  cases 
be  based.  Perhaps  less  objection  may  be  urged  against  the  assumption 
of  catarrhal  and  specific  forms,  including  under  the  provisional  term 
catarrhal  all  the  cases  which  cannot  as  yet  be  accounted  for  by  the  action 
of  a  special  or  specific  cause. 

It  will  become  apparent  in  the  study  of  the  etiology  of  dysentery  tlmt 
while  any  of  the  factors  invoked  may  suffice  to  produce  the  catarrhal 
(sporadic)  form,  none  will  explain  the  specific  (epidemic)  form  of  the 
disease ;  both  forms  may  be  alike  in  their  lesion  and  signs,  but  they  differ 
widely  in  their  cause.  In  other  words,  dysentery  is  only  a  clinical,  and 
is  in  no  way  an  etiological,  expression  of  a  disease.  In  this  respect  dys- 
entery finds  its  analogue  in  a  much  grosser  lesion  of  the  bowels— namely, 
occlusion,  acute  or  chronic,  which,  while  it  presents  pretty  mucli  the  same 
train  of  symptoms,  may  depend  upon  a  great  variety  of  causes,  as  ira|Xic- 
tion,  strangulation,  intussusception,  etc.  While  any  of  the  causes  cited 
may  be  sufficient  to  excite  the  catarrhal  form  of  the  disease,  the  same 
causes  may  stand  to  the  sj>ecific  form  only  in  the  relation  of  predisposing 
agents.  Or,  as  Maclean  has  better  ])ut  it,  "  It  appears  that  many  of  the 
so-called  causes  of  dysentery  must  be  regarded  more  as  acute  agents  of 
propagation  than  of  causation." 

As  a  secondary  disease  dysentery  occurs  in  the  course  of,  or  as  a  sequel 
to  (not  infrequently  as  the  terminal  affection  of),  pyaemia  and  septicemia 
(puerperal  fever),  typhus  and  typhoid  fevers,  pneumonia,  Bright^s  disease, 
variola,  scarlatina,  al)scess  of  the  liver  (thougli  the  order  of  sequence  is 
here  oftener  reversed),  scorbutus,  marasmus  from  any  cause,  tuberculosis, 
and  cancer.  It  must  not  be  forgotten,  however,  of  these  latter  affections 
that  each  produces  its  own  lesions  in  the  large  intestine,  which  are  not  to 
be  confounded  with  those  of  genuine  dysentery. 

Tlie  view  that  dysentery  shows  a  periodicity  of  recurrence  at  certain 
distinct  intervals  or  cycles — three,  five,  or  ten  years — is  entirely  without 
foundation  in  fact ;  but  there  is  strong  ground  for  believing  that  the  dis- 
ease is  gradually  abating  both  in  frequency  and  virulence  with  improve- 
ments in  sanitation  and  hygiene.     Thus,  Heberden  shows  that  the  uuai- 
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ber  of  deaths  set  down  in  the  seventeenth  century  under  the  titles  of 
bloody  flux  and  gripings  of  the  guts  was  never  less  than  1000  annually, 
and  in  some  years  exceeded  4000,  whereas  during  the  last  century  the 
number  gradually  dwindled  down  to  20  (Watson) — a  number  which  is 
certainly  a  misprint  for  200 ;  and  Aitken  states  that  as  a  cause  of  death 
it  has  been  decreasing  since  1852.  Geissler  also  remarks^  that  the  vari- 
ation in  epidemics  is  nowhere  so  well  illustrated  as  in  the  case  of  dysen- 
tery. A  noticeable  reduction  in  the  number  of  cases  in  England  began 
about  1850,  and  has  continued  almost  without  interruption  to  the  present 
time,  so  that  now  (1880)  six  to  eight  times  less  cases  occur  than  in  the 
forties.  The  same  diminution  has  been  noticed  in  Bavaria  and  Sweden. 
In  Sweden  the  cases  treated  by  physicians  in  1857  numbered  no  less  than 
37,000,  with  over  10,000  deaths ;  whereas  now  the  number  is  reduced 
to  400-500  a  year,  and  the  mortality  has  experienced  a  corresponding 
reduction  from  20-30  to  6-8  per  cent. 

At  the  same  time,  it  is  known  of  dysentery  that  it  sometimes  shows  an 
almost  freakish  recurrence  after  long  intervals  of  time,  appearing  in  a 
place  for  many  decades  free  from  the  disease,  to  establish  itself  there  for 
years  as  a  regular  endemic  malady,  not  to  disappear  again  for  a  long  series 
of  years ;  in  which  respect,  Hirsch  remarks,  it  much  resembles  malaria. 

Allusion  has  been  already  made  to  the  occasional  curious  circumscrip- 
tion of  the  disease  in  definite  localities.  In  fact,  dysentery,  even  when 
late  to  assume  the  proportions  of  a  widespread  epidemic,  begins,  as  a  rule, 
and  is  confined  for  a  time,  in  individual  enclosed  regions — prisons,  bar- 
racks, hospitals,  etc.;  and  in  the  process  of  dissemination  it  is  rather 
characteristic  of  the  disease  to  leap  over  or  to  spare  intervening  territory 
and  appear  in  new  foci  at  some  distance  from  its  original  seat.  A  direct 
irradiation  or  linear  transmission  of  the  disease  is  the  exception,  and  not 
the  rule.  The  significance  of  this  fact  will  become  evident  in  the  study 
of  the  etiology  of  the  disease. 

Dysentery  is  pre-eminently  a  disease  of  army  life,  its  victims  among 
soldiers  numbering  more  than  all  other  diseases  together.  Sir  James 
MacGrigor,  Medical  Superintendent  of  the  British  army,  called  it  the 
scourge  of  armies  and  the  most  fatal  of  all  their  diseases.  Aitken  says 
that  "  it  has  followed  the  tracks  of  all  the  great  armies  which  have  trav- 
ersed Europe  during  the  continental  wars  of  the  past  two  hundred  years." 
It  decimated  the  French,  Prussian,  and  Austrian  armies  in  1792.  In 
Cape  Colony  in  1804  every  fourth  man  among  the  soldiers  was  attacked 
with  the  disease,  and  of  those  attacked  every  fifth  man  died.  In  Napo- 
leon's campaign  in  Egypt  dysentery  numbered  one-half  more  victims 
than  the  plague ;  Kinglake  says  that  5000  men  died  of  dysentery  alone 
in  the  war  of  the  Crimea ;  and  in  our  own  country  during  our  Civil  War 
from  1861-65  chronic  camp  dysentery  was  the  cause  of  more  than  one- 
fourth  of  all  the  diseases  reported,  the  mortality  being  at  the  rate  of 
12.36  per  1000. 

Woodward  relates  that  the  dysenteries,  acute  and  chronic,  with  diar- 
rhoeas, made  their  appearance  in  the  new  regiments  at  the  beginning  of 
the  war,  and,  though  mild  at  first,  quickly  assumed  a  formidable  charac- 
ter. "  Soon  no  army  could  move  without  leaving  behind  it  a  host  of  the 
victims.      They   crowded  the  ambulance-trains,  the  railroad-cars,   th^ 

^  Periodiache  Sehoanderungen  der  wiehtigsten  Krankheiten, 
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steamboats.  Id  the  general  hospitals  they  were  often  more  numerous 
than  the  sick  from  all  other  diseases,  and  rivalled  the  wounded  in  multi- 
tude. They  abounded  in  the  convalescent  camps,  and  formed  a  large 
proportion  of  those  discharged  for  disability."  Most  of  the  prisoners 
died  of  tliis  disease,  and  great  numbers  succumbed  to  it  on  retirement 
to  their  homes  after  the  cessation  of  the  war.  It  is  the  story  of  many  a 
campaign,  Eichhorst  says,  that  dysentery  kills  more  men  than  tlie  enemy's 
guns. 

The  fact  that  it  sometimes  shows  itself  in  periodic  form  or  with  periodic 
exacerbation,  that  it  is  sometimes  successfully  treated  with  quiuia,  and 
that,  as  has  been  noticed  from  the  days  of  Hippocrates  down,  it  prevails 
in  greatest  intensity  in  malarial  regions,  has  given  rise  to  the  view  tliat 
dysentery  is  a  malarial  disease.  This  view,  which  was  strongly  advocated 
by  many  of  the  older  writers,  Senac,  Fournier,  Annesley,  met  with 
renewed  support  at  the  hands  of  many  of  the  surgeons  in  our  Civil  War. 
But  wider  observation  has  shown  the  fallacy  of  such  a  view ;  for  not 
only  may  the  diseases  prevail  entirely  independently  of  each  other  in 
malarial  regions,  but  there  are  regions  where  one  does  and  the  other  does 
not  exist.  Thus  Huebner  quotes  from  Rollo  concerning  St.  Lucie  (West 
Indies),  a  town  situated  on  a  mountain  in  the  midst  of  a  swampy  eountiy 
in  which  both  dysentery  and  malaria  abound,  while  the  town  itself  is 
almost  free  from  dysentery ;  and  Dutrolan  cites  B6union  as  a  place  where 
marsh  fevers  do  not  occur,  while  dysentery  is  very  common.  B^renger- 
F6raud'  scouts  the  idea  of  any  such  connection.  "Let  us  mention  only 
St.  Pierre  de  la  Martinique,'^  he  says,  "  where  there  is  not  a  piece  of 
marsh  as  big  as  a  hand,  but  where  dysentery  has  made  great  ravage  more 
than  once,  ^ye  might  cite  also  Mauritius,  Gibraltar,  Malta,  New  Cale- 
donia— places  exempt,  or  almost  exempt,  from  malaria,  but  often  visited 
by  dysentery." 

The  view  that  dysentery  is  a  form  of  typhus  or  typhoid  fever  (Eif^en- 
mann)  or  scurvy  needs  no  refutation  in  the  light  of  existing  knowledge 
r^arding  the  pathogenesis  and  pathology  of  these  affections.  These  dis- 
eases may  often  complicate,  but  can  never  cause,  dysentery. 

Dysentery  is  a  disease  which  spares  no  age,  sex,  or  social  condition,  the 
seeming  greater  suffering  of  the  poorer  classes  being  due  to  the  filth,  food, 
darkness,  dampness — in  short,  to  the  bad  sanitation— of  poverty. 

Though  the  disease  is  often  confined  exclusively  to  soldiers  in  tlie  mid^t 
of  a  civil  population,  examples  are  not  wanting  of  an  exclusive  selection 
of  civilians  or  of  an  indiscriminate  attack  in  every  direction.  Lastly, 
dysentery  is  a  disease  which  may  recur  repeatedly  in  the  same  individual, 
one  attack  rather  predisposing  to  than  preventing  another. 

Etiology. — Dysentery  is  an  omnipresent  disease.  "  Wherever  man  is," 
Ayres  observed  of  it  nearly  a  quarter  of  a  century  ago,  "  there  w^ill  some  of 
its  forms  appear."  But  the  character  of  the  form,  and  more  es|Kicially  the 
extent  and  severity  of  the  disease,  vary  in  extreme  degree  with  the  con- 
ditions surrounding  the  abode  of  man.  No  one  of  these  conditions  affects 
the  disease  so  markedly  as  the  climate.  It  is  the  testimony  of  Hirsch, 
based  upon  the  study  of  seven  hundred  epidemics  of  the  disease,  that  no 
other  disease  is  so  dependent  upon  the  influence  of  the  climate.  Tlie 
home  of  dysentery  is  the  tropical  zone.     It  prevails  in  greatest  frequency 

^  TroiU  thioriqtu  ei  dinique  de  la  Ihfaenlerie,  Ue^  Paris,  188S. 
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and  vinilence  in  the  tropics,  and  in  those  regions  of  tlie  tropics  where  the 
characteristics  of  this  zone  are  more  pronounced,  diminishes  in  intensity 
in  the  temperate  regions,  and  occurs  only  in  sporadic  form  farther  nortli. 
At  40°  latitude  the  line  may  be  pretty  sharply  drawn;  beyond  it  dyscn- 
tciy  as  an  epidemic  is  almost  unknown.^ 

India  has  been  from  time  immemorial  the  hotbed  of  this  disease. 
Henderson  says  it  is  perhaps  more  fatal  to  natives  than  all  other  dis- 
eases put  together,  ana  Hutchinson,  Hunter,  and  Tytler  ol)serve  that  it 
causes  three-fourths  of  the  deaths  among  the  natives  of  Hiudostan.  l\\ 
Egypt  the  disease  is  indigenous,  and  is,  according  to  Frank,  post  pestem 
maxime  timendus.  Greisinger  reports  that  one-half  of  all  the  autopsies 
made  by  him  in  Egj'pt  showed  dysentery  as  a  primary  or  secondary  aifec- 
tion.  It  is  epidemic  here  at  all  times,  Koser  says,  and  all  fatal  cases  of 
acute  or  chronic  disease  finally  perish  with  it. 

Similar  testimony  might  be  adduced  from  a  large  part  of  Africa,  much 
of  Asia,  the  Indian  Archipelago,  and  the  West  Indies.  It  rages  "mur- 
derously *'  in  Peru,  causing  a  mortality  in  some  epidemics  of  60  to  80  ]>er 
cent.,  and  occurs  in  tliis  country  not  only  in  the  valleys,  but  in  cities  and 
provinces  at  the  lofty  elevation  of  8000  to  13,000  feet. 

Heat,  moisture,  vegetable  decomposition,  and  sudden  atmospheric  change 
are  the  distinguishing  characteristics  of  southern  climes,  and  the  study  of 
the  etiology  of  a  disease  incident  or  indigenous  to  these  conditions  calls 
for  an  investigation  of  these  various  factors. 

It  is  well  established  of  dysentery  that  it  occurs  for  the  most  part  in 
the  hottest  season  of  the  year.  Of  546  epidemics  tabulated  by  Hirsch, 
404  prevailed  in  summer  and  fall,  113  in  fall  and  winter,  16  in  spring 
and  summer,  and  only  13  in  winter.  Fourteen-fifteenths  of  the  whole 
number  of  epidemics  occurred  in  the  months  of  June  to  September.  And 
it  is  corroborative  of  these  conclusions  that  of  1500  deaths  from  dysentery 
in  the  cities  of  Boston,  New  York,  Philadelphia,  and  Baltimore  from  1816 
to  1827,  1100  occurred  in  the  months  of  July,  August,  and  September. 
In  fact,  the  Census  Reports  (1860-70)  of  our  country  show  the  maximum 
mortality  in  August  and  September,  and  the  minimum  in  January  and 
February. 

The  prevalence  of  unusual  heat  may  also  call  out  an  epidemic  in  places 
where  the  disease  usually  shows  itself  only  in  endemic  or  sporadic  form. 
Thus,  the  severe  epidemic  of  1540  in  England  was  preceded  by  a  heat  so 
intense  as  to  dry  up  the  wells  and  small  streams,  in  consequence  of  which 
many  cattle  died  of  thirst ;  and  the  epidemics  of  1583  in  Germany,  of 
1758  in  France,  and  of  1847  in  our  own  country,  were  characterized  in 
the  same  way.  Interesting  in  this  connection  is  the  statement  of  Frick 
concerning  the  epidemic  in  Baltimore  in  1849,  who  found  the  cases  to 
increase  and  decrease  almost  in  proportion  to  the  elevation  and  depression 
of  temperature.  The  epidemic  of  Weimar  in  1868,  where  12,000  people 
fell  ill  with  the  disease,  illustrated  the  rule  when  it  ceased  suddenly  on 
the  approach  of  cool  weather  at  the  end  of  August. 

But  that  heat  alone  is  not  sufficient  to  account  for  the  genesis  of  the 
disease  is  apparent  from  the  occasional  occurrence  of  it  in  the  tropics  in 
the  colder  seasons  of  the  year ;  in  the  colder  climates,  Russia,  Sweden, 

'  Shakespeare  { Troilus  awd  Cresaida)  cites  "griping  of  the  guts  "  among  the  "rotten  dift- 
esues  of  the  south." 
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and  Canada;  and  in  temperate  regions  during  exceptionally  cool  sea- 
sons, as  in  Plymouth  in  17G9,  London  in  1808,  Massachnsetts  in  1817. 
Moreover,  the  temperate  zone  is  oflten  characterized  by  seasons  of  unusual 
heat,  during  the  prevalence  of  which  dysentery  may  be  almost  unknown. 
Thus,  during  the  summer  of  1881,  in  Cincinnati,  the  thermometer  scarcely 
fell  below  95®  F.  for  weeks  at  a  time,  and  was  often  nearly  100®  during 
the  entire  night,  but  the  records  at  the  Health  Office  show  that  while 
cases  of  heatstroke  were  alarmingly  frequent,  dysentery  was  unusually 
rare  during  the  entire  season. 

That  moisture  cannot  act  more,  at  most,  than  as  an  occasional  predispos- 
ing cause  of  dysentery  is  sufficiently  clear  from  the  statement  of  Hirsrh, 
that  of  119  epidemics,  62  commenced  or  were  preceded  by  wet  and  57  by 
dry  weather.  In  truth,  dryness  long  continued  and  excessive  heat  have 
already  been  invoked  as  remote  causes  of  the  disease.  But  moisture,  as 
contributing  to,  or  being  a  necessary  element  of,  vegetable  decomposition, 
the  third  characteristic  of  tropical  regions,  is  entitled  to  further  consid- 
eration. Annesley  observed  that  among  troops  stationed  in  the  vicinity  of 
rivers,  canak,  and  places  abounding  with  emanations  from  the  decay  of 
animal  and  vegetable  matters  dysentery  became  extremely  prevalent  and 
assumed  a  more  or  less  malignant  nature;  and  Baly,  who  studied  the  di^ 
ease  in  its  famous  outbreak  in  the  Milbank  Penitentiary,  remarks  that  ^Mt 
is  greatest  at  those  seasons  and  in  those  states  of  the  atmosphere  which 
most  favor  decomposition  of  organic  matter  in  the  soil.'' 

In  Africa  it  has  been  noticed  that  dysentery  appears  with  the  rainy 
season,  to  disappear  only  at  its  close ;  and  the  same  observation  has  been 
made  of  Bengal,  while  in  Lower  E^ypt  the  disease  follows  the  inunda- 
tions of  the  Nile.  Burkhardt  savs  of  10,000  cases  that  one-half  occur  in 
wet  hot  seasons,  two-fifths  in  dry  hot  seasons,  and  but  one-tenth  in  cold 
seasons.  Moreover,  the  removal  of  camping-grounds  to  dry  localities 
has  often  arrested  the  disease  or  checked  its  further  dissemination.  Thus, 
Mursinna  states  that  the  removal  of  the  army  of  Prince  Henry  of  Hesse 
from  Nlmes,  where  the  disease  n^ed  fearfully,  to  Leitmeritz  was  attended 
by  its  immediate  cessation,  notwithstanding  the  fact  that  the  soldiers  ate 
large  quantities  of  fruit.  A  statement  of  Dilleniiis,  quoted  by  Heubner, 
is  in  this  connection  exceedingly  instructive :  "  Dillenius  had  to  march 
with  a  dysentery  hospital  of  more  than  600  patients  from  July  26  to 
August  3,  1812,  and  it  required  four  whole  days  to  accomplish  an  ordi- 
nary nine  or  ten  hours'  march.  The  patients,  extremely  exhausted,  were 
finally  put  into  a  sheep-shed.  Here,  in  the  fresh  air  and  lying  on  hav, 
they  all  improved  very  quickly.  By  advice  of  the  physician  they  ate  for 
medicine  the  fresh  whortleberries  which  they  themselves  had  picked." 
Werneck  attributes  the  exemption  of  the  city  of  Halle  since  the  end  of 
the  last  century  to  the  draining  and  drying  of  the  neighboring  marshes. 

On  the  other  hand,  numerous  observations  go  to  prove  that  dysenten' 
is  likewise  prevalent  in  dry  sandy  soils  where  the  factors  so  necessary  to 
the  production  of  malaria  are  entirely  unknown.  Thus,  Hirsch  quotes 
from  Harthill  to  the  effect  tliat  dysentery  never  occurred  among  the 
English  troops  in  Afghanistan  until  they  entered  upon  its  thoroughly 
dry  and  sandy  plains ;  and  from  Lidell,  who  declared  that  the  disease 
prevailed  most  in  Panama  in  March,  the  dry  season  at  this  place.  Again, 
a  striking  confirmation  of  exemption  from  dysentery  in  a  marshy  r^'on 
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is  oftered  in  the  Antilles  at  Grande-Terre,  "  a  wet,  marshy  plain  severely 
visited  by  malaria,  but  used  by  {Kiticnts  attacked  with  chronic  dysentery 
at  Basse-Terre  as  tiie  safest  place  of  refuge  and  recovery." 

The  r6le  of  moistui*e  and  vegetable  decomposition  may  be,  then,  summed 
up  in  the  woixls  of  Anucsley,  tliat  '^  all  situations  which  furnish  exhalations 
from  tlie  decay  of  animal  or  vegetable  productions  under  the  o})eratiou  of  a 
moist  and  hot  state  of  the  atmosphere  will  always  occasion  dysentery  in  the 
pi*edisposed  subject — ctrcuniHtaiices  wluch,  miih  ether  causes  [italics  ours], 
combine  to  genemte  the  disease." 

Atmospheric  vicissitudes,  checking  of  perspiration,  catching  cold,  are 
synonyms  in  the  present  popular  as  in  the  ancient  professional  conception 
of  the  genesis  of  dysenteir.  "  Of  the  remote  causes  of  dysentery,"  John- 
son says,  "  I  need  say  little ;  they  are  the  same  in  all  parts  of  the  world 
— atmospheric  vicissitudes."  And  in  making  tliis  statement  the  author 
expi'esses  the  almost  universal  testimony  of  the  Indian  physicians.  ''  Sud- 
den change  of  temperature,"  observes  Kaputschinsky  of  the  Trans-Cau- 
casus, where  dysentery  is  rife,  "  is  in  tliis  region  no  rai'ity.  The  sultry 
heat  of  noou  oflen  alternates  with  a  cutting  cold  wind,  and  vice  vers&. 
In  the  same  place  is  now  a  warm,  now  a  cola,  now  a  glowing  hot  breeze, 
and  such  changes  most  predispose  to  dysentery."  And  McMullin  says 
of  the  Barbadoes  that  '^  it  is  a  curious  fact  tliat  this  disease  is  most  prev- 
alent where  from  the  immediate  contiguity  of  mountains  sudden  vicissi- 
tudes of  temperature  are  experienced."  Didelot  says  also  of  South  France, 
"  It  is  not  the  fruits,  as  people  still  believe  to-day,  which  act  as  causes  of 
dysenterj^  but  the  sudden  variations  of  the  air."  Ruthay  i-eir.arks  of  the 
dysenteiy  of  China  that  the  most  common  cause  is  a  cliill  caught  by  sleeping 
in  a  draught  una)vered  or  in  the  open  air.  Metzler  attributes  the  exemp- 
tion of  Stuttgart  (since  1811)  from  any  great  epidemic  to  the  fact  that 
the  city  lies  in  a  valley  open  only  to  the  east,  which  permits  no  contrast 
of  hot  days  and  cold  nights ;  and  Seeger,  in  speaking  of  the  epidemic 
which  occurred  in  Ludwigsberg  in  1872  (a  city  of  twelve  thousand  popu- 
lation, where  no  epidemic  of  any  kind  had  appeared  since  1834,  and  where 
870  were  suddenly  attacked  with  dysentery)  that  it  first  broke  out  in  Kaf- 
feeburg  in  two  streets  exposed  to  the  wind,  and  thence  spi^ead  to  different 
jmrts  of  the  city.  Exj)osure  of  the  body,  especially  the  abdomen,  during 
sleep  or  when  i>erspiring,  the  sudden  laying  aside  of  flannel  body-clotlies, 
are  proceedings,  Fayrer  says,  pregnant  with  danger  in  dysenteric  regions. 
A  lamentable  dysentery  appeared,  accoixling  to  Trotter,  on  hcmrd  H.  M.  S. 
Berwick  Oct.,  1780,  "in  consequence  of  the  hurricane  on  the  fifth  of  the 
month,  by  which  the  clothes  and  bedding  of  the  seamen,  and  indeed  all 
parts  of  the  ship,  were  soaked  in  water,  and  many  of  the  men  slept  for 
nights  togetlier  on  the  wet  decks  overcome  with  fatigue  and  debilitated 
from  want  of  food."  Fayrer  also  quotes  from  Moseley  the  observation 
that  "  it  often  ha])])ens  that  hundreds  of  men  in  a  camp  have  been  seized 
with  the  dysentery  almost  at  the  same  time  after  one  shower  of  rain  or 
from  lying  one  night  in  the  wet  and  cold." 

As  illustrating  the  conjoined  operation  of  all  these  various  causes, 
together  with  filth  and  tbul  effluvia,  more  especially  exposure  to  cold, 
the  story  of  dysentery  was  never  better  told  than  by  Sir  James  Mac- 
Grigor,  who  in  speaking  of  the  Peninsular  campaign,  remarks  that  "  the 
army  during  June  as  well  as  July  was  traversing  Castile,  where  it  was 
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exposed  to  the  direct  influence  of  a  burning  sun  darting  its  rajs  through 
a  sky  without  a  single  cloud,  the  troops  marching  and  fighting  during 
the  day,  and  bivouacking  during  the  night  on  arid,  unsheltered  plains. 
Tliey  felt  at  times  every  vicissitude  of  heat  and  cold.  In  the  rapid 
advance  they  could  not  be  regularly  supplied  wrtli  food  or  had  not  time 
to  cook  it,  and  not  unfrequeutly  indulged  in  bad  wine  and  unripe  fniit.'' 
.  .  .  .  The  thousands  of  sick  (chiefly  from  diarrhoea,  dysentery,  and  remit- 
tent fever)  were  hurried  off  to  Ciudad  Rodrigo,  the  nearest  hospital-sta- 
tion to  the  frontier  of  Portugal,  a  town  "composed  chiefly  of  ruins  with 
very  narrow  streets,"  ....  and  from  having  been  "  so  much  the  object  of 
contest,  and  alternately  the  site  of  the  hospitals  of  all  the  contending 
armies,  nearly  twenty  thousand  bodies  were  calculated  to  have  been  put 
into  the  earth  either  in  the  town  or  under  its  walls  in  the  course  of  a 
few  montlis."  .  ..."  It  may  easily  be  conceived,"  the  author  adds,  "  in 
what  state  cases  of  dysentery  must  have  arrived  after  having  sustained  a 
journey  in  extent  from  four  to  twenty  days,  conveyed  chiefly  in  bullock- 
carts  or  on  the  backs  of  mules,  sometimes  under  incessant  rain  for  several 
days  together." 

It  is  really  quite  superfluous  to  cite  further  opinions  or  examples  in 
illustration  of  a  fact  which  is  so  universally  conceded  as  to  be  exagger- 
ated in  its  general  significance.  Taking  cold  is  the  common  idea  of  the 
cause  of  dysentery,  and  is  always  a  satisfactory  explanation  in  a  case  of 
obscure  origin  in  this  or  any  disease,  even  though  tlie  patient  may  be  able 
to  recall  no  possible  exposure.  The  physician  himself  contents  himself 
only  too  easily  with  resort  to  this  refuge,  and  with  furtlier  appeal  to  the 
locus  minoris  resistentisB,  as  the  explanation  of  tlie  seat  of  the  disease, 
which  he  hopes  to  cure  with  the  aid  of  the  vis  medicatrix  naturse.  But 
taking  cold  is  only  a  popular  paraphi'ase  for  contracting  a  disease,  and  will 
l)ear  no  scientific  analysis  of  its  meaning.  Mere  reduction  of  temperature 
will  certainly  not  produce  a  disease  whose  habitat  is  the  hottest  zone,  nor 
will  a  sudden  chill  of  the  surface  be  accepted  as  a  sufficient  cause  so  long 
as  men  daily  remain  exempt  after  a  sudden  plunge  into  cold  water. 
Some  other  factor  must  be  invoked  to  account  for  the  outbreak  of  spe- 
cific (epidemic)  dysentery. 

The  influence  of  the  nervous  system,  the  mechanical  and  chemical  or 
specific  action  of  the  ingesta  and  dejecta,  remain  to  be  especially  consid- 
ered in  the  etiology  of  the  disease. 

The  influence  of  the  nervous  system  is  more  directly  seen  in  the  pro- 
duction of  diarrhoeas  than  dysenteries,  but  that  sustained  disturbances  of 
the  emotions  play  an  important  )>art  in  the  production  of  dysentery  is 
shown  by  the  greater  frequency  of  the  disease  among  prisoners  of  war. 
In  the  Franco-Prussian  war  the  French  prisoners  sufiered  more  than  the 
Germans,  and  the  records  of  prison-life  in  our  own  war,  at  Andersouville, 
Libby,  and  Salisbury,  furnish  ghastly  chapters  in  the  history  of  tliis 
disease.  Many  other  factors  contribute  to  the  development  of  the  disease 
under  such  circumstances — in  fact,  all  the  cruelties  of  man's  inhumanity 
to  man — but  the  influence  of  the  ner>'oiLS  system  is  too  plain  to  be  mis- 
taken. The  communication  between  the  cervical  ganglia  and  the  symjw- 
thetic  nerve-fibres  which  preside  over  the  cerebral  circulation  and  regu- 
late intestinal  peristalsis  has  been  invoked  (Glax)  in  explanation  of  the 
direct  action  of  the  brain  upon  the  intestinal  canal.     Curious  iu  tliis  oon- 
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nection  is  the  claim  of  Savignac,  who  considered  dysentery  a  disease  of 
the  nervous  system  because  in  two  cases  he  found  spots  of  softening  in  the 
spinal  cord. 

The  noxious  action  of  irritating  articles  of  diet  has  been  recognized  in 
the  production  of  dysentery  from  the  earliest  times.  Aretseus  mentions 
acrid  foods,  and  Aetius  crudities,  as  directly  causing  the  disease;  and 
unripe  fruits  have  been  especially  stigmatized  from  the  days  of  Galen 
down.  Decomposing,  fermenting  fooa  and  drink  cause  diarrhoea  much 
more  frequently  tlian  dysentery,  but  if  the  irritation  be  severe  or  pro- 
longed, or  be  superimposed  upon  a  catarrhal  state,  a  diarrhoea,  it  is 
claimed,  may  pass  over  into  dysentery.  Impurities  in  drinking-water 
were  charged  with  causing  dysentery  by  Hippocrates  himself,  with  whom 
Avicenna  fully  coincided ;  and  the  view  that  epidemics  of  the  disease 
are  caused  in  thb  way  has  been  abundantly  advocated  ever  since.  So 
far  as  running  water  is  concerned,  the  researches  of  Pettenkofer  have 
shown  that  all  impurities  are  speedily  destroyed,  for  even  at  the  distance 
of  a  few  rods  from  the  reception  of  sewage  the  water  is  perfectly  safe. 
Nor  does  standing  water  lack  the  means  of  purification,  provided  it  be 
sufficiently  exposed  to  the  air.  The  observations  of  Koth  and  Lex  have 
shown  that  the  water  of  the  wells  of  fifteen  churchyards  in  Berlin  con- 
tained nitrates  iu  less  quantity  than  the  average  wells  in  the  city ;  and 
Fleck  made  a  similar  statement  with  regard  to  the  wells  of  Dresden. 
But  no  one  in  our  day  would  rely  upon  a  mere  chemical  analysis  in  the 
detection  of  the  organic  poisons  or  particles  of  disease.  It  is  tlie  physio- 
logical test  which  remains  the  most  conclusive,  and  the  evidence  in  favor 
of  the  production  of  dysentery  by  the  ingestion  of  drinking-water  poi- 
soned by  the  reception  of  excrementitious  matter,  especially  the  dejecta 
of  disease,  is  as  positive  as  in  the  case  of  typhoid  fever.  Thus,  De  Benzy 
found  that  the  number  of  cases  of  dysentery  "  immediately  decreased  at 
Sibsagor  (India)  so  soon  as  better  drinking-water  was  obtained  from  wells 
deeply  sunk  and  lined  with  earthenware  glazed  pipes ;"  and  Payne  found 
that  the  cases  of  dysentery  (as  well  as  diarrhoea  and  lumbrici)  almost  dis- 
appeared from  the  asylum  at  Calcutta  as  soon  as  the  habit  of  drinking 
water  from  the  latrines  was  stopped.  In  face  of  such  facts,  which  might 
be  infinitely  multiplied,  one  would  hesitate  to  subscribe  to  the  statement 
of  Fergusson  tliat  "  true  dysentery  is  the  offsprinff  of  heat  and  moisture, 
of  moist  cold  in  any  shape  after  excessive  heat ;  but  nothing  that  a  man 
could  put  into  him  would  ever  give  him  a  true  dysentery." 

The  relation  of  the  action  of  the  dejecta  must  be  studied  from  the 
double  standpoint  of  the  development  and  the  dissemination  of  the  dis- 
ease, as  originating  tlie  catarrhal  form  by  mechanical  or  chemical  irrita- 
tion of  the  intestinal  mucosa,  and  as  spreading  the  specific  form  by  direct 
or  indirect  infection. 

By  the  time  the  contents  of  the  alimentary  canal  have  reached  the 
colon  tliey  have  become,  through  absoi'})tion  of  their  fluids,  more  or  less 
inspissated,  and  hence  as  hard,  globular  masses  fill  the  sacculi  of  the  large 
intestine.  Mechanical  irritations  by  crude,  indigestible  residue  of  any  kind 
of  food,  more  especially  of  vegetable  food,  or  chemical  irritations,  as  by 
fermenting  food,  accumulate  in  this  region,  fret  the  mucous  membrane 
into  a  state  of  inflammation,  even  ulceration,  and  produce  the  anatomical 
picture  and  the  clinical  signs  of  dysentery.     If  there  be  a  superadded  op 
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pre-existent  catarrhal  condition  of  the  mucosa  or  a  defective  peristalsis 
of  the  muscular  coat,  which  is  sluggish  enough  at  best,  the  development 
of  a  pathological  state  is  much  facilitated.  And  there  is  no  doubt  that 
the  dysentery  of  the  tropics  is  iucr^ased  by  the  bulky,  indigestible,  feoes- 
producing  character  of  the  food. 

The  anatomical  construction  of  the  colon  may  also  favor  these  pro- 
cesses by  its  mere  abnormal  lengtli  or  size  or  by  duplicatures  in  its  course. 
The  protracted  constipation  of  the  insane,  in  whom  the  transverse  colon 
is  often  found  elongated  or  displaced — ^to  assume  the  well-known  M-form, 
for  instance — may  partially  account  for  the  frequency  of  dysentery  in 
these  cases  TVirchow),  though  the  neglect  which  comes  of  preoccupation 
of  the  mina,  with  the  general  inhibition  of  peristalsis,  is  a  more  frequent 
cause  of  die  constipation. 

Wernich  (1879)  sums  up  the  action  of  the  feces,  independently  of  a 
specific  cause,  in  attributing  the  dysentery  of  the  tropics,  aside  from  die 
gi'eat  changes  of  temperature,  to  (1)  bad  aborts,  the  dejecta  being  depos- 
ited in  all  iMirts  of  the  towns  or  into  an  opening  made  in  the  floor  of  the 
hut,  with  which  is  associated  total  lack  of  personal  cleanliness ;  (2)  to  the 
diet,  which  causes  a  large  amount  of  feces ;  and  (3^  to  tlie  relaxation  of 
die  intestine  in  general,  permitting  accumulations  of  infecting  matter. 

Upon  the  question  of  the  propagation  of  the  disease  by  the  dejecta  rest 
in  great  measure  the  all-important  problems  of  a  specific  virus  and  of  the 
contagiousness  of  the  disease. 

It  is  the  almost  univei'sal  opinion  of  those  who  have  had  the  oppor- 
tunity of  widest  observation  that  epidemic  dysentery  arises  from,  or  is 
due  to,  a  specific  cause,  a  miasm,  a  malaria  (in  its  wide  etymologic  sense, 
bad  air),  which  emanates  from  the  soil.  The  simultaneous  sudden  attack 
of  gi'eat  numbers  undei  the  most  divei^se  surroundings  admits  of  explana- 
tion in  no  other  way.  But  the  precise  nature  of  the  morbific  agent  is  still 
unknown.  The  similarity  of  epidemic  dysentery  to  malaria  would  indi- 
cate the  existence  of  a  low  form  of  vegetable  life,  a  schizomycete,  as  the 
dii'ect  cause  of  the  disease.  But  the  proof  of  the  presence  of  a  s|>ecific 
parasite  or  germ  is  still  lacking,  and  diough  its  speedy  disclosure  by 
means  of  the  solid-culture  soils  may  be  confidently  predicted,  it  cannot^ 
in  the  light  of  existing  knowledge,  be  declared  as  yet 

Especial  difficulty  is  encountered  in  the  study  of  micro-organisms  in 
diseases  of  the  alimentary  canal  because  of  the  myriad  variety  in  enor- 
mous numbers  found  in  liealthy  stools.  Decomposition  and  fermentation 
both  begin  in  the  large  intestine,  so  that  the  feces  swarm  with  the  bacteria 
and  torulfiB  productive  of  these  processes.  Woodward  declares  that  his 
own  observations  have  satisfied  him  that  "  a  large  part  of  the  substance 
of  the  normal  human  feces  is  made  up  of  these  low  forms  in  numbers 
which  must  be  estimated  by  hundreds  of  millions  in  the  feces  of  each 
day,"  bacteria,  micrococci,  and  torulae  being  found  "  floating  in  countless 
multitudes  along  with  fragments  of  partly-digested  muscular  fibi^es  and 
other  debris  from  the  food  ;"  but  while  the  torulae  are  increased,  the  other 
micro-organisms,  bacteria,  etc.,  do  not  appear  to  be  more  numei*ous  in  the 
stools  of  dysentery  than  in  healthy  feces. 

The  doctrine  that  dysentery  depends  upon  parasites  is  very  old  in  medi- 
cine, and  included  animal  as  well  as  vegetable  groA\'ths.  Langius  (1659) 
declared  that  swarms  of  worms  could  be  found  in  dysenteric  stools,  and 
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Nyander  (1760)  went  so  far  as  to  call  dysentery  a  scabies  intestinorum 
interna;  which  extravagant  conception  would  have  speedily  met  with 
merited  oblivion  had  not  his  preceptor,  the  great  Linnseus,  incorporated 
the  Acarus  dysenteriae  into  his  Systema  Naturce.  Sydenham  about  this 
time  (1670J  expressed  a  much  clearer  conviction  of  the  cause  of  the  dis- 
ease when  he  spoke  of  "  particles  mixed  with  the  atmosphere  which  war 
against  health  and  which  determine  epidemic  constitutions/' 

Baly  (1849)  first  pi*oclaimed  the  idea  of  a  vegetable  fungus,  similar  to 
that  described  by  Brittan  and  Swayne  in  cholera,  as  the  parasite  of  the 
disease;  and  Salisbury  (1865)  described  algoid  cells  and  species  of  con- 
ferva as  occurring  abundantly  in  all  well-marked  cases.  Klebs  (1867) 
found  spore-heaps  and  rod-like  bacteria  in  the  stools  of  dysenteiy  as  in 
cholera,  but  maintained  that  those  of  dysentery  were  larger  and  thinner 
than  those  of  cholera.  Hallier  (1869)  maintained  that  although  there 
was  no  morphological  difference  in  the  micro-organisms  of  the  stools  of 
dysentery,  typhoid  fever,  and  cholera,  he  was  able  by  culture-experiments 
to  develop  the  micrococcus  of  dysentery  into  a  special  fungus,  which  he 
called  Leiosporium  dysentericum.  Busch  (1868)  demonstrated  nests  and 
colonies  of  micrococci,  as  well  as  mycelium,  in  the  villi  and  among  the 
glands  of  the  mucous  and  submucous  tissues  in  the  cases  of  dysentery 
from  Mexico  which  he  examined,  but  Heubner  (1870)  was  able  to  dis- 
close them  in  equal  numbers  in  preserved  preparations  or  fi*esh  contents 
of  healthy  intestines.  Dyer'  (1870)  believes  that  the  parasites  constitut- 
ing die  mildew  or  sweat  which  forms  a  viscous  pellicle  ujwn  fruit  is  the 
agent  which  directly  produces  and  propagates  the  disease.  Mere  imma- 
turity of  fruit  gives  rise  only  to  diarrhoea.  This  parasite  occurs  in  some 
years  more  than  othere,  which  accounts  for  tlie  irregularity  of  occurrence 
of  the  disease.  He  avera  that  it  is  only  necessary  to  clean  fruit,  more 
especially  plums,  to  prevent  the  disease.  This  suggestion  merits  place 
only  as  a  curiosity  in  the  histoiy  of  the  mycology  of  dysentery. 

More  important  are  the  results  of  the  experiments  of  Rjyewski  (1875), 
who  found  the  lymph-spaces  filled  with  bacteria,  and  who  was  able  to 
produce  a  diphtheritic  exudation  upon  the  surface  and  in  the  substance 
of  the  mucous  membrane  of  the  colon  by  the  injection  of  fluids  impreg- 
nated with  bacteria  into  the  bowels  or  blood  of  rabbits;  but  this  result 
was  only  obtained  when  the  mucous  membrane  had  been  previously  irri- 
tated or  brought  into  a  catarrlial  state  by  tlie  introduction  of  dilute  solu- 
tions of  ammonia.  It  remains  for  subsequent  investigation  to  confirm 
these  highly  significant  conclusions,  which,  when  properly  interpreted, 
may  explain  the  action  of  the  predisposing  and  exciting  causes  of  the 
disease.  Rajewski's  bacteria,  it  is  needless  to  state,  were  simply  the  bac- 
teria of  common  putrefaction.  Lastly,  Prior  (1883)  describes  a  micro- 
coccus as  the  special  micro-organism  of  dysentery,  and  Koch  (1883),  in 
prosecuting  his  studies  of  cholem  in  Egypt,  remarks  incidentally  upon  a 
special  bacillus  which  he  encountered  in  tlie  intestinal  canal  in  dysentery, 
though  he  is  as  yet  by  no  means  prepared  to  ascribe  to  it  patliogenetic 
proi)erties. 

The  question  of  contagion  hinges  upon  the  specificness  of  the  disease, 
and  cannot  be  definitely  determined  until  this  problem  is  finally  solved. 
The  old  writers  believed   in   the  contagion  of  dysentery.      Helidseus 
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declared  that  he  "  had  oflen  seen  it  communicated  by  the  ase  of  clyster- 
p]}>e8  previously  used  in  the  treatment  of  those  suffering  with  the  disease, 
and  not  properly  cleaned  f  and  Horstius  and  Hildanus  speak  of  the  com- 
municability  of  the  disease  from  the  latrines  contaminated  by  dysenteric 
excreta.  Van  Swieten  maintained  that  washerwomen  contract  it,  and  that 
physicians  and  nurses  might  be  affected.  Degner  saw  the  disease  spread 
from  street  to  street  in  Nimeguen,  while  every  one  who  came  in  contact 
with  the  disease  became  affected.  Pringle  observed  it  spread  from  tent 
to  tent  in  tlie  same  way ;  and  Tissot  went  so  far  as  to  declare,  "  Sil  ya 
une  maladie  veritablement  oontagieuse  c'est  celle  ci."  Ziemssen  believed 
that  the  disease  is  only  contagious  when  the  element  of  crowd-poisoning 
is  superadded ;  and  Heubner  states  that  trustworthy  army  surgeons  in 
tlie  Franco-Prussian  War  frequently  saw  infection  occur  when  many 
severe  cases  were  heaped  together  in  a  small  space.  Under  these  circum- 
stances thorough  disinfection  of  the  privies  checked  the  spread  of  the  dis- 
ease. But  it  was  tlie  universal  testimony  of  these  surgeons,  as  also  of  our 
own  surgeons  of  the  Civil  War,  that  the  disease  was  never  transported 
to  tlie  civil  population  by  any  of  tlie  tens  of  thousands  of  cases  on  their 
return  to  their  homes. 

By  most  modern  writers  dysentery  is  given  a  place,  in  respect  to  con- 
tagion,  between  tlie  exanthematous  maladies,  typhus  and  scarlatina,  which 
arc  without  doubt  contagious,  and  the  purely  miasmatic  diseases,  malarial 
and  yellow  fevera,  which  are  without  doubt  not  contagioas.  Dysentery 
is  ranked  with  typhoid  fever,  which  is  contagious,  not  by  contact  with 
the  body,  but  with  the  discharges.  It  is  not  a  question  in  dysentery  of 
epithelial  drift  or  pulmonary  exhalations,  but  of  ingestion  or  reception 
of  the  dejecta  of  tlie  disease.  By  this  observation  it  is  intended  to  con- 
vey the  impression  that  dysenter}-,  like  typhoid  fever,  is  mostly  spread 
in  this  way,  but  the  revei-se  may  be  true ;  it  may  be  spread,  like  yellow 
fever  and  malaria,  by  poisons  in  the  air.  But  dysentery,  as  has  been 
repeatedly  remarked,  is  only  a  clinical  expression  of  a  disease  which 
may  be  caused  in  many  ways;  and  among  these  causes,  least  potent 
perhaps,  but  present  nevertheless,  is  contagion.  For,  not  to  mention 
tlie  epidemics  which  wei'e  undoubtedly  spread  in  this  way,  as  among 
the  Allies  at  Valmy  in  1792,  among  the  French  in  Polaind  in  1807, 
and  in  the  hospital  at  Metz  in  1870,  dysentery  has  been  directly  com- 
municated by  the  use  of  clysters,  bed-pans,  and  privies  in  a  most  unmis- 
takable way. 

Accoixliug  to  Eichhorst,  the  poison  of  dysentery  is  endowed  with  extra- 
ordinary persistence  of  duration  or  tenacity  of  life  in  the  stools;  for 
"observations  are  recordetl  where  dysenteric  stools  have  been  emptied 
into  privies,  and  individuals  eniployeil  to  clean  them  out  after  the  lapse 
of  ten  years  have  been  infected  with  the  disease.  These  observations  go 
to  prove,  of  this  as  of  other  similar  affections  (typhoid  fever),  that  the 
virus  or  microbe  of  tlie  disease  finds  its  most  favorable  nidus  in  vanits, 
cesspools,  sewera,  etc.  When  the  poison  is  exposed  to  the  air  it  is  much 
more  speedily  destroyed,  but  is  in  the  mean  time  of  course  a  possible  con- 
veyer of  the  disease."  Fayrer  quotes  from  an  anonymous  writer,  "  whose 
vie\vs  are  as  remarkable  for  their  foi-ce  as  for  their  originality,"  the  ratlier 
extravagant  assertion  that  "  if  human  excrement  be  not  exposed  to  the  air 
there  can  be  no  dysentery." 
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Knoewenagel  has  recently  ^  opened  up  a  new  series  of  reflections  in  Lis 
suggestion  of  a  possible  direct  infection  of  the  large  intestine  per  rectum, 
where  the  disease  usually  begins  and  is  mostly  best  expressed.  He  calls 
attention  to  the  fact  that  people  who  suffer  with  constipation  indulge  in 
longer  sessions  at  stools  and  induce  in  straining  efforts  a  degree  of  relax- 
ation of  the  rectal  mucosa.  The  mucous  membrane  at  its  orifice  may 
become  at  the  same  time  abraded  by  hardened  fecal  masses,  to  leave  open 
surfaces  or  crevices  upon  which  germs  may  lodge.  Moreover,  aspiration 
follows  the  efforts  at  expulsion,  and  the  air  witli  its  particles  is  drawn 
directly  into  the  rectum,  thus  affording  all  the  conditions  for  immediate 
or  direct  infection. 

At  any  rate,  it  must  be  admitted  that  the  evidence  in  favor  of  contagion 
is  in  some  cases  too  strong  to  be  ignored.  A  single  instance  may  sufiice 
for  illustration  :  Fliigel  reports  that  tlie  towns  of  Nordhaben  and  Reich- 
enbach,  containing  together  twenty-two  hundred  inhabitants,  were  visited 
by  dysentery  in  1873,  when  nearly  four  hundred  people  were  attacked. 
The  visit  of  a  relative  carried  the  disease  from  Keichenbach  to  the 
daughter  of  an  innkeeper  at  Tauchuitz,  and  from  this  house  the  disease 
spr^d  over  the  whole  place,  so  that  in  a  short  time  more  than  one  hun- 
di*ed  people  fell  ill.  Four  to  six,  sometimes  as  many  as  eleven,  mem- 
bers of  one  family  were  successively  or  simultaneously  affected.  The 
use  of  the  same  bed  was  the  surest  means  of  contagion. 

The  duration  of  the  poison  was  proven  in  an  exquisite  case,  which  is, 
however,  not  entirely  free  from  objection :  Two  children  of  an  ofiBcer 
were  severely  affected  in  September  and  Octol)er,  1872.  In  January, 
1873,  the  house  was  vacated  and  occupied  by  a  successor  in  office, 
whereupon  in  April,  six  months  after  dysentery  had  disappeared  from 
the  place,  the  wife  and  child  of  the  second  officer  were  affected  with  the 
disease. 

To  sum  up  the  etiolog}''  of  dysenteiy  in  a  few  words,  it  may  be  said 
that  few  chapters  in  medicine  are  so  thoroughly  unsatisfactory,  as  the 
prospect  of  reconciling  the  accumulated  discordant  facts  is  very  discour- 
aging. Because  of  the  singular  uniformity  in  the  symptoms  and  lesions 
tlie  temptation  is  strong  to  look  for  a  common  cause,  and  to  ascribe  all 
cases  to  this  cause,  explaining  diffei*enccs  by  degree  rather  than  by  kind. 
Such  a  view  would  find  solid  support  in  the  assumption  of  a  specific 
germ,  and  would  ally  dysentery  with  typhoid  fever,  a  disease  which  has 
likewise,  in  all  cases,  uniform  symptoms  and  lesions,  and  which  prevails 
in  both  sporadic  and  epidemic  form.  The  advocates  of  this  view  would 
fix  the  poison  of  the  disease  in  the  air  and  alimentary  canal  (but  not  in 
the  blood),  and  explain  the  existence  of  individual  cases,  as  well  as  the 
prevalence  of  epidemics,  by  meteorological  conditions  as  affecting  the 
growth  or  dissemination  of  specific  germs.  Nor  would  the  adoption  of 
this  view  exclude  the  possibility  of  producing  the  catarrhal  (sporadic) 
cases  by  many  kinds  of  noxious  germs,  including  those  of  common 
putrefaction.  Hot  air  and  wet  air  are  notorious  bearers  and  breeders 
of  germs,  and  the  law  of  gravity  keeps  them  near  the  surface  of  the 
earth— conditions  which  coincide  with  the  prevalence  of  the  disease  ir. 
ihe  tropics  and  among  individuals  (soldiers)  who  sleep  u[>on  the  ground. 
If  the  contagion  of  the  disease  be  admitted,  the  existence  of  a  conta- 
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gium  animaium  is  implied  at  ouce^  for  no  chemical  poison  has  the  power 
of  propagation. 

But  the  germ  of  dysenter}'  has  not  been  found  as  yet,  and  until  it  lias 
been  found,  cultivated  in  suitable  soil,  and  inoculated  to  produce  the  dis- 
ease, the  evidence  of  its  existence  remains  merely  presumptive. 

So  that  at  die  pi*esent  time  dysentery  must  be  reganled  as  a  malady 
which  stands  in  closer  relation  to,  or  finds  a  better  analogue  in,  cholera 
tlian  typhoid  fever;  for  cholera  is  a  disease  which  has  the  same  geogra- 
phy, has  likewise  nearly  uniform  symptoms  and  lesions,  so  far  as  it  leaves 
any,  and  certainly  has  two  distinct  forms  of  origin— one  clearly  specific, 
cliolera  Asiatica,  and  the  other  catarrhal,  cholera  morbus. 

Pathology. — Dysentery  is  a  local  malady,  but,  like  every  local 
malady  if  sufficiently  severe,  it  may  show  constitutional  effects.  It  is 
usually  gradually  usheixid  in  from  a  lighter  form  of  gastro-intestinal 
catarrh.  After  a  stage  of  incubation  which  lasts  from  a  few  hours  to  a 
few  days  symptoms  of  dyspejisia  and  diarrhoea  set  in  or  increase,  attended 
with  auorcxia,  heartburn,  nausea,  eructation  or  borborj-gmi,  pain  in  the 
abdomen,  and  copious  fluid  discharges.  Hereu|)on  ensue  the  pains  and 
the  discharges  characteristic  of  the  disease.  Violent  griping  and  colicky 
pains  ftormina)  traverse  tlie  abdomen,  with  sickening  sensations  of 
depression.  The  desire  of  evacuation  of  the  boweLs  (tenesmus)  becomes 
intense  and  more  or  less  constant,  and  the  discharge  itself  is  attended 
with  little  or  no  relief.  At  the  same  time  the  region  of  the  rectum, 
intensely  inflamed,  is  the  seat  of  intolei*able  burning  pain,  whidi  becomes 
excruciating  with  the  introduction  of  a  s|)eculum  or  the  finger. 

The  discharges  may  be  copious,  dark-brown,  thin,  and  highly  offensive 
(bilious  dysentery),  may  contain  occasional  hard  round  fecal  casts  of  intes- 
tinal sacculi  (scybalie),  or  may  become  more  and  more  scant,  until  with 
the  most  violent  efforts  only  the  minutest  quantity  is  extruded  of  mucus, 
generally  streaked  or  tinged  with  blood  (rose  mucas)  like  the  rusty 
sputum  of  pneumonia.  Later,  all  effort  at  emptying  the  alimentary 
canal  may  be  futile  (dysenteria  sicca),  or  the  mucus  may  be  pure  or  com- 
mingled with  pus  to  remain  jxirfectly  colorless  (dysenteria  alba),  or  with 
blood  in  larger  quantity  (dysenteria  rubra).  In  other  cases,  or  at  other 
periods  in  tlie  same  case,  the  discharges  consist  of  fleshy  masses  com- 
|>osed  of  inspissated  mucus  or  pus,  blood,  and  tissue-debris  (lotura 
Crimea).  Sometimes,  though  rarely,  the  discharges  consist  of  pure 
blood,  but  oftener  of  a  copious  turbid  fluid,  which  on  standing  sejia- 
rates  into  a  clear  up})er  layer  of  serum  and  a  sediment  of  disintegrated 
lotura  carnea.  Or,  lastly,  the  sediment  is  composed  of  small  round 
vitreous  masses,  evidently  swollen  by  maceration  to  look  like  sago- 
grains,  which  have  been  erroneously  supposed  to  represent  the  liberated 
contents  of  the  intestinal  follicles. 

The  general  condition  of  the  patient  suffers  oon'espondingly.  There 
may  be  fever  or  there  may  be  none  throughout  the  wnole  coun?e  of  the 
disease,  but  the  pain  and  discharges  quickly  exhaust  the  strength  of  the 
patient,  and  in  severe  or  long-continued  cases  lead  to  emaciation  and  pro- 
found prostration. 

The  skin  is  hot  and  dry ;  the  tongue  is  heavily  coated ;  tlie  face  wears 
an  anxious  expression.  The  abdomen  is  tumid  with  gases,  or  in  more 
advanced  cases  sunken,  discoloi*ed,  and  tender,  especially  in  the  course 
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of  the  colon,  whose  thickened  walls  may  often  be  felt  beneath  the  ema- 
ciated surface.  The  anus  is  spasmodically  constricted,  or  in  the  worst 
cases  paralyzed,  patulous,  and  livid  or  blue.  Prolapse  of  the  rectum  is 
common  in  children,  and  excoriation  of  the  perineum  by  the  acrid  dis- 
charges is  not  infrequent. 

Finally,  a  typhoid  state  may  set  in  or  a  pyaemia  occur,  when  the  dis- 
charges may  become  involuntary  or  unconscious,  and  brain  symptoms — 
insomnia,  stupor,  delirium,  and  coma — supervene;  or  the  patient  may 
linger  long  enough  to  perish  by  simple  exhaustion  or  marasmus. 

Under  favorable  hygiene  the  great  majority  of  cases  of  catarrhal  dys- 
entery recover  without  special  treatment  in  the  course  of  from  three  to 
ten  days,  but  specific  dysentery  has  no  definite  duration  and  but  little 
tendency  to  spontaneous  cure.  The  worst  cases  are  often  quickly  con- 
trolled by  appropriate  interference,  and  the  most  surprising  results  may 
be  sometimes  obtained  in  cases  of  even  years'  duration.  On  the  other 
hand,  a  certain  percentage  of  cases  is  characterized  by  a  defiance  to  every 
kind  of  ti'eatment,  including  the  last  resort,  a  change  of  climate. 

An  acute  case  of  catan*haf  dysentery  generally  subsides  without  lesions, 
and  the  natural  duration  of  the  attack  may  be  much  abbreviated  by  proper 
treatment.  Specific  or  epidemic  dysentery  lasts  from  two  to  four  weeks, 
or,  becoming  chronic,  continues  for  years  or  for  life,  with  exacerbations 
and  remissions. 

Various  complications  are  liable  to  occur  in  the  course  of  the  disease. 
Three  deserve  especial  mention — viz.  aflFection  of  the  joints  (rheumatism), 
paralysis,  and  abscess  of  the  liver.  Perforation  ana  peritonitis,  always 
possibilities,  and  deformities  of  the  colon,  thickenings,  and  constrictions, 
are  not  infrequently  left. 

Morbid  Anatomy. — The  lesions  of  dysentery  are  the  ordinary  signs 
of  inflammation  of  a  mucous  membrane  and  its  subjacent  structures. 
They  do  not  differ  in  any  essential  way  from  those  of  any  mucous  surface 
in  a  state  of  inflammation,  the  minor  variations  being  due  to  differences 
in  the  anatomy  and  physiology  of  the  ]>art  affected.  Thus,  a  description 
of  the  pathological  process  in  inflammation  of  the  pharynx,  bronchi,  or 
uterus  would  answer  upon  the  post-mortem  table  for  the  same  process  in 
the  large  intestine,  and  the  finer  microscopic  lesions  could  be  differentiated 
in  any  case  only  by  the  histology  of  the  part  affected. 

A  slight  lesion  of  any  mucous-  membrane  constitutes  what  is  known 
as  a  catari'hal  process;  a  more  grave  affection,  a  diphtheritic  process; 
a  more  chronic  inflammation,  a  hypertrophic  or  hyperplastic  process. 
Hence  an  easy  distinction  between  sporadic  and  epidemic  cases  might  be 
based  upon  the  character  of  the  lesion  found.  But,  as  has  been  stated 
already,  it  is  impossible  to  draw  a  line  between  catarrhal  and  specific 
cases,  the  same  lesions  being  found  in  either  form.  The  difference,  so  far 
as  the  morbid  anatomy  is  concerned,  is  wholly  in  degree  or  stage,  and  not 
at  all  in  kind,  the  specific  (epidemic)  form  presenting  the  graver  lesion  as 
a  rule.  So  most  cases  of  sporadic  dysentery  show  only  catarrhal  lesions, 
while  most  cases  of  epidemic  dysentery  show  diphtheritic  lesions. 

Catarrhal  dysentery  shows  as  its  first  obvious  alteration  a  hyperemia 
of  the  mucous  surface.  It  is  limited  exclusively  to  the  large  intestine  in 
the  vast  majority  of  cases,  and  only  in  rare  exceptions  affects  the  small 
intestine,  though  cases  have  been  mentioned  as  curiosities  in  which  the 
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process  has  reached  the  stomach  in  its  npmost  proloDgation.  The  hvpcr- 
semia  is  most  marked,  as  a  rule,  in  the  lowest  parts  of  tlie  large  intestine, 
the  rectum  and  descending  colon,  but  thei*e  is,  as  Virchow  has  pointed  out, 
a  peculiar  predisposition  to  aiTection  at  the  seat  of  all  the  flexures,  the 
iliac,  hepatic,  splenic,  sigmoid,  where  the  additional  element  of  fecal  arrest 
or  impaction  is  su{)eraddcd  to  tlie  cause  of  the  disease. 

The  catarrhal  process  occurs  first  in  detached  spots  or  streaks  upon  the 
projecting  folds  or  duplicatures  of  the  mucous  membrane ;  which  spots 
coalesce  to  form  extensive  surfaces.  Examined  by  transmitted  li^bt, 
these  surfaces  show  a  distinct  arborescence  of  the  vessels.  Or  the  disease 
may  commence  in  the  follicles  in  distinct  areas  of  the  large  intestine,  aud 
may  remain  confined  to  these  structures  to  constitute  the  variety  known  as 
follicular  dysentery. 

The  hypersemia  of  inflammation  is  attended  with  dilatation  and  paresis 
of  the  vessel- walls  and  retardation  of  the  circulation.  The  whole  process 
may  be  arrested  at  this  stage,  so  that  there  escapes  from  the  vessels,  at 
most,  only  serum  to  develop  the  oedema  which,  with  the  defective  nutri- 
tion from  arrest  of  the  circulation,  gives  rise  to  the  softening  of  the  epi- 
thelial cells.  These  cells  may  be  thus  lifted  from  their  lied  to  constitute 
the  process  of  desquamation,  the  fundamental  anatomical  characteristic  of 
acute  dysentery,  by  which  process  tlie  submucous  connective  ti&sue  is  laid 
bare  and  the  so-called  catarrhal  ulcer  results.  Or  the  epithelium,  but 
partially  detached,  may  remain  upon  the  surface,  "  either  raised  in  the 
shape  of  small  vesicles  which  contain  clear  serum,  or  it  forms  a  grayish- 
white  layer  resembling  the  mealy  scurf  of  the  epidermis — ^an  appearance 
which  probably  induced  Linnaeus  to  term  dysentery  scabies  intestinorum 
interna"  (Rokitansky). 

Kebch  maintains  that  the  inflammatory  process  in  dysentery  com- 
mences in  the  delicate  connective  tissue  between  the  follicles,  the  network 
of  small  spindle-shaped  cells  with  multiple  nuclei  becoming  speedily  pen- 
etrated by  a  number  of  very  small,  newly-formed  vessels.  Where  the 
epithelium  is  desquamated  the  surface  is  covered  with  granulations  as 
atler  a  wound.  The  disposition  of  the  follicles  is  soon  deranged,  for, 
instead  of  standing  in  rows  like  gun-barrels,  they  are  pushed  asunder  and 
uplifted,  so  as  to  remain  at  diflferent  heights.  Their  interior  becomes 
blocked  with  mucus  or  their  orifices  occluded,  so  that  retention-cjrsts  are 
formed  to  give  rise  to  the  appearance  of  the  bead  necklace.  Soon  the 
walls  of  neighboring  follicles  coalesce,  dissolve  away,  and  communication 
is  established  between  them.  The  interior  of  these  communicating  tubes 
or  canals  is  filled  with  vitreous  mucus )  the  walls  are  stripped  of  their 
lining  cells,  but  their  ^^  blind  extremities  contain  still  adherent  colossal 
epithelial  cells."  Moreover,  the  follicles  break  into  each  other  under  the 
proliferative  budding  process,  so  that  the  end  of  a  distorted  tube  may  be 
found  in  the  interior  of  another.  Where  follicles  are  destroyed  the 
mucous  membrane  above  them  or  in  their  vicinity  collapses — a  condition 
observed  and  described  by  Colin  as  eflrondement.  The  mucosa  in  these 
regions  may  appear  perfectly  uninjured,  but  by  "  blowing  upon  it  with  a 
tube  it  is  lifted  up  like  an  ampulla  to  show  an  opening  in  its  centre," 
though  more  frequently  the  mucous  membrane  collapses  or  sinks  in  at 
the  region  of  destruction.  The  inner  sui*face  of  the  mucosa  is  rendered 
additionally  uneven  by  the  elevations  or  protuberances  caused  by  the 
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proliferations  in  the  submucous  connective  tissue.  The  older  writers 
(Pringle,  Hewson)  regarded  these  projections  as  tumors  of  the  mucosa, 
and  Rokitansky,  who  describes  their  true  nature,  speaks  of  them  .as  warty, 
tubercular  (nodular)  swellings  or  fungoid  excrescences— constituting  a  con- 
dition, he  says,  which  Gely  has  termed  hypertrophic  mamelonn6.  The 
alternate  elevations  and  depressions  thus  produced  have  been  likened  to 
the  representations  of  bird's-eye  views  of  mountain-chains. 

As  a  rule,  occasional  red  blood-corpuscles  are  also  permitted  to  escape 
through  the  vessel  walls  in  the  process  of  diapedesis  to  give  to  the  surface 
mucus  its  characteristic  tinge,  and  punctate  submucous  hemorrhage  is  very 
frequently  seen. 

The  pressure  of  the  swollen,  softened  mucosa  upon  the  sensitive  nerves, 
and  the  irritation  of  the  acrid  intestinal  contents,  are  often  invoked  to 
account  for  the  constant  desire  of  defecation  (tenesmus)  which  constitutes 
such  an  essential  symptom  of  the  disease;  but  both  the  tenesmus  and  the 
colicky  pains  (tormina)  precede  the  anatomical  changes,  and  are  much 
more  rationally  explained  by  the  direct  action  upon  the  nerves  of  the 
cause  of  the  disease,  or  by  the  derangement  of  innervation  effected  through 
changes  in  the  circulation. 

An  acute  case  of  catarrhal  dysentery  may  exhibit  no  further  lesions, 
and  in  the  lightest  cases  even  these  may  have  entirely  disappeared  post- 
mortem, so  that  no  change  at  all  may  be  observed  at  the  autopsy. 

In  a  more  severe  or  protracted  case  the  other  alterations  which  consti- 
tute the  more  complete  cycle  of  the  inflammatory  process  follow  the 
stage  of  hyperemia.  The  arrest  of  circulation  becomes  more  or  less 
complete,  and  the  white  corpuscles  emigrate  from  the  vessels  to  form 
the  pus-cells.  Fibrin,  or  the  elements  which  compose  it,  also  escapes  to 
infiltrate  the  mucous  membrane  and  remain  upon  its  surface.  The 
pseudo-membranous  or  diphtheritic  process  is  now  developed,  and  may 
vary  in  intensity  from  a  mere  frosting  of  the  surface  to  dense  infiltration 
of  die  entire  thickness.  The  false  membrane,  as  well  as  the  mucous 
membrane,  next  suffers  necrosis  to  form  more  or  less  extensive  sloughs. 
These  sloughs  are  grayish-white  when  fresh,  dark-brown  when  stained 
by  the  intestinal  contente,  or  greenish  or  black  when  undergoing  gan- 
grene. They  may  cover  patches  of  the  mucosa  or  the  whole  mucosa 
from  the  ileo-aecal  valve  to  the  rectum.  They  soon  become  soft  and 
pultaceous,  hang  in  flaps  or  festoons  in  the  interior  of  the  intestinal  tube, 
or,  detached,  are  voided  in  fragments  or  shreds.  One  such  fragment 
nine  inches  long  is  recorded  in  Woodward's  exhaustive  description  of  the 
])athology  of  this  disease.  Examined  under  the  microscope,  they  are 
seen  to  consist  of  coagulated  fibrin,  red  and  white  blood-corpuscles,  epi- 
thelial cells  and  debris,  necrotic  pieces  of  mucosa,  and  myriads  of  micro- 
cocci and  other  micro-organisms. 

The  fall  of  the  sloughs  leaves  the  dysenteric  ulcer.  Its  edges  are 
irregular  and  ragged,  its  base  uneven  like  a  crater,  and  its  surface  is 
more  or  less  covered  with  pultaceous  debris.  The  submucous  connective 
tissue  may  form  its  base,  or,  this  structure  having  been  also  destroyed,  the 
muscularis  may  be  exposed,  or  in  more  extensive  necrobiosis  the  i)erito- 
neum  itself  may  be  laid  bare.  Occasionally  this  last  barrier  is  broken 
down,  and  perforation  occurs.  Or  an  acute  peritonitis  may  be  developed, 
in  dysentery  as  in  typhoid  fever,  by  simple  extension  of  the  inflammatory 
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process  without  perforation.  Perforation  is  very  rare  in  cases  of  follie- 
uiar  ulceration,  and  is  by  no  means  frequent  in  the  diphtheritic  process, 
but  It  i&  the  most  frequent  cause  of  peritonitis  in  chronic  dysentery.  It 
may  occur  in  any  part  of  the  colon,  but  does  occur  most  frequently  in 
the  caacum.  The  resulting  peritonitis  is  fatal  as  a  rule,  but  the  danger 
is  obviated  sometimes,  as  in  typhoid  fever,  by  agglutination  of  the  gut 
to  a  contiguous  structure  or  viscus.  Perforation  usually  occurs  late  in 
the  disease,  but  it  may  occur  very  early.  Thus  Nagele  reports  from  the 
Franco-Prussian  War  a  case  in  which  perforation  took  place  on  the 
fourth  day,  the  diagnosis  having  been  confirmed  by  an  autopsy.  In  ran* 
cases  a  perityphlitis  may  ensue,  with  its  natural  consequences,  or  peri- 
proctitis may  be  developed  with  perineal  abscess,  or,  finally,  fistulse  may 
form  to  burrow  about  and  discharge  themselves  anywhere  in  or  upon  tlie 
surface  of  the  abdomen,  the  lunibar  region,  or  the  thigh.  Bamberger 
describes  cases  of  perityphlitis  attending  dysentery,  in  some  of  which 
resorption  occurred,  while  in  others  pus  was  discharged  upon  the  siuface 
of  the  abdomen ;  and  the  writer  of  this  article  once  saw,  in  consultation 
with  T.  A.  Reamy,  a  case  of  fistula  which  extended  from  the  descend- 
ing colon  to  the  vagina.  Through  the  opening  made  to  discharge  the 
pus  from  a  fluctuating  abscess  pointing  in  the  vaginal  vault  an  india- 
rubber  tube  could  be  passed  for  six  to  eight  inches.  The  patient  finally 
died  from  marasmus. 

•Chronic  dysentery  is  distinguished  by  the  alterations  which  occur  in 
inflammation  developing  more  gradually  and  extending  over  a  longer 
period  of  time.  Under  the  irritative  changes  resulting  from  an  altered 
circulation  the  connective  tissue  undergoes  marked  hyperplasia,  so  that 
the  wall  of  the  intestine  becomes  at  times  enormously  thickened,  and  its 
calibre  is  often  correspondingly  diminished.  Cornil  observes  that  acute 
or  subacute  dysentery  is  characterized  by  infiltration  of  the  submucous 
connective  tissue,  followed  by  destruction,  while  in  chronic  dysentery  the 
predominant  lesion  is  essentially  a  proliferation  and  thickening  of  the 
connective  tissue  of  the  large  intestine.  The  muscular  tissue  also  under- 
goes hypertrophy,  and  the  peritoneum  becomes  thickened  and  opaque. 
Sometimes  the  peritoneum  is  covered  with  patches  of  false  membrane,  or 
agglutination  occurs  with  other  portions  of  the  intestine  to  give  rise  to 
contortions  or  occlusions. 

Ulceration  shows  itself  in  chronic  dysentery  in  every  grade  and  stage 
of  the  process,  from  the  first  denudations  to  old  cicatrizations.  In  bad 
cases  the  whole  course  of  the  colon  from  the  ileo-c«ecal  valve  to  the  rec- 
tum may  constitute  one  vast  tract  of  suppuration.  Blood-vessels  may  be 
opened  by  the  necrotic  process,  and  copious,  even  fatal,  hemorrhage  may 
ensue.  When  pure  blood  is  discharged,  the  hemorrhage  usually  occurs  in 
this  way  per  rnexem,  but  the  quantities  of  blood  evacuated  with  other 
elements  usually  escape  per  diapedesem. 

The  cicatrization  which  results  puckers  the  edges  of  the  ulcers,  and 
may  in  cases  of  extensive  or  circular  ulceration  lead  to  more  or  less 
stenosis  of  the  intestinal  tube.  According  to  Rindfleisch,  the  scars  of 
dysenteric  ulcers  are  very  prone  to  contract,  so  that  "  the  liability  of  a 
subsequent  stricture  is  directly  proportionate  to  the  extent  of  the  previous 
ulceration."  The  danger  in  these  cases  may  be  immediate  from  entire,  or 
more  remote  from  partial,  occlusion.    Thus,  Bamberger  records  a  case  of 
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typhlitis  due  to  impaction  of  feces  above  a  stenosis  gradually  developed 
from  a  dysenteric  ulcer. 

Although  dysentery  is  a  disease  of  the  large  intestine,  its  lesions  are 
not  exclusively  limited  to  tliis  structure.  It  is  always  a  purely  local  dis- 
ease at  first,  and,  strictly  8])caking,  continues  so  throughout  its  course, 
yet  it  produces  in  severe  or  chroni<;  cases  widesi)rcad  and  general  effects. 
Ilapid  emaciation  sets  in,  and  anosmia  is  soon  pronounced  in  all  the 
internal  organs.  The  mesenteric  glands  show  signs  of  irritation  or  of 
absorption  of  specific  products  in  nypera;mic  pigmentation  and  hyper- 
])lasia.  The  kidneys  in  acute  cases  exhibit  venous  stasis,  and  in  chronic 
cases  may  undergo  parenchymatous  change.  The  joints  are  peculiarly 
liable  to  sufter  in  certain  cases,  and  the  nervous  system  may  exhibit 
lesions — ^points  to  be  described  in  the  symptomatology  of  the  disease. 
Should  pycemia  occur,  it  superimposes  its  own  particular  lesions  in  the 
serous  membranes  and  internal  organs.  All  of  these  affections  are  to  be 
regarded,  however,  ratlier  as  complications  than  essential  effects. 

.But  the  liver  is  found  affected  so  frequently  in  dysentery  as  to  consti- 
tute more  than  a  mere  coincidence.  Schneider  has  recently  (1873) 
reported  of  the  results  of  his  observations  on  1400  cases  of  tropical 
dysentery  that  in  tlie  395  post-mortem  examinations  the  liver  was 
found  normal  in  but  10  cases.  The  abnormalities  were  as  follows: 
hypenemia  of  various  grades,  160;  fatty  degeneration,  62;  abscess,  57; 
nutmeg  liver,  47;  perihepatitis,  25;  granular  atrophy,  19;  syphilitic 
atrophy,  8;  cicatrices,  6;  excavation  with  helminth,  1.  B§renger- 
F6raud  (1883)  reports  of  411  fatal  cases  of  dysentery  observed  at 
Senegal  that  the  liver  apjxjarcd  sound  to  tlie  naked  eye  98  times  (23 
per  cent.)  and  diseased  "  undeniably  "  313  times  (77  per  cent.).  Of  the 
313  cases  of  hepatic  affection  there  were  found — ^hypertrophy,  softening, 
or  hypersemia,  123  times  (39  per  cent.);  abscess,  143  times  (46  per 
cent.)  ;  simple  discoloration,  29  times  (9  per  cent.) ;  atrophy  or  cirrhosis, 
18  times  (6  per  cent.).  Annesley  found  abscess  of  the  liver  21  times  in 
29  cases  of  dysentery;  Hospel,  13  times  in  25  cases;  and  Budd  found 
ulceration  of  the  large  intestine  10  times  in  17  cases  of  hepatic  abscess. 
Gluck  had  the  opportunity  of  making  28  post-mortem  examinations  in 
151  cases  of  dysentery  in  Bucharest,  finding  abscess  of  the  liver  16 
times.  All  these  authors  adopt  the  explanation  first  offered  by  Budd 
of  direct  transfer  of  diseased  products  through  the  mesenteric  and 
portal  veins. 

But  more  extensive  observation  has  developed  the  fact  that  the  fre- 
quency of  abscess  of  the  liver  in  connection  with  dysentery  is  a  pecu- 
liarity of  tropical  climates.  In  the  temperate  and  colder  regions  of  the 
North  this  complication  is  not  by  any  means  so  frequent.  Frerichs 
declares  that  of  16  observations  collectcKi  by  Louis  and  Andral,  "ulcers 
were  present  in  only  3,  and  in  2  of  these  cases  the  ulcera  were  tubercular ; 
of  his  own  8  cases,  there  was  intestinal  affection  in  none."  Gluck  believes 
that  the  liver  is  more  prone  to  show  suppuration  when  already  predis- 
posed to  it  by  a  preceding  amyloid  or  cirrhotic  change  of  malarial  origin. 
Eichhorst  calls  attention  to  tlie  well-known  fact  that  abscess  of  the  liver 
is  especially  a  disease  of  the  tropics  independently  of  dysentery,  and  the 
frequency  of  its  occurrence  here  may  be  a  mere  coincidence.  But  it  must 
be  remembered  that  opportunity  for  post-mortem  examination,  upon  the 
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results  of  which  these  statistics  are  based^  does  not  occur  in  the  great 
majority  of  cases  of  dysentery,  and  abscess  of  the  liver  is  very  often  over- 
looked. Thus,  Schneider  cites  cases  where  persons  wdtli  abscess  of  the 
liver  of  tlie  size  of  the  head  were  considered  simulants  up  to  twenty-four 
hours  before  death.  Since  the  diagnosis  of  hepatic  abscess  has  been  made 
so  easy  by  aspiration,  cases  begin  to  multiply ;  and  it  is  doubtless  the 
experience  of  most  practitioners,  in  the  temperate  zone  at  least,  that  the 
decided  majority  of  cases  of  hepatic  abscess  acknowledge  an  existing  or 
previous  attack  of  dysentery.  Ceitainly,  few  authors  would  now  venture 
to  subscribe  to  the  view  of  Anuesley,  that  the  abscess  of  the  liver  was  the 
primary  malady  and  was  the  cause  of  the  dysentery. 

Symptomatology. — Dysentery,  as  stated,  begins,  as  a  rule,  with  the 
general  signs  of  a  gastro-intestinal  catarrh.  So  frequent  is  tliis  mode  of 
inception,  and  so  few  are  the  exceptions,  tliat  it  is  impossible  to  resist  tlie 
conclusion  tliat  the  disease  is  caused  by  the  introduction  of  a  noxious  ele- 
ment into  the  alimentary  canal.  The  irritation  thus  induced  b^ns  at 
the  stomach, 'and  is  rapidly  propagated  throughout  the  whole  tract  of  tl^e 
intestine.  In  the  course  of  a  few  days  the  cause  of  the  disease  becomes 
strictly  localized  to  the  large  intestine,  whose  greater  capacity  and  more 
sluggish  movement  fit  it  for  the  easier  reception  and  longer  retention  of 
noxious  matter. 

But  specific  dysentery  and  the  more  intense  forms  of  catarrhal  dv-yentery 
occasionally  exhibit  distinctive  symptoms  from  the  start,  and  in  rarer 
cases  the  disease  is  suddenly  announced  with  such  tempestuous  signs  as  to 
excite  tlie  suspicion  of  poisoning.  Thus,  a  case  (one  of  five  lighter  cases) 
is  reported  from  the  Rudolfstiftung  in  Vienna  (1878)  where  the  disease 
closely  simulated  Asiatic  cholera,  and  where  it  rapidly  ran  a  fatal  course, 
in  spite  of  laudanum,  soda-water,  ice  pills,  mustard  plasters,  injections  of 
amyl  nitrite,  camphor,  and  ether,  and  faradization  of  the  phrenic  nerve  to 
stimulate  the  failing  respiration.  Finger  reports  similar  cases  from  the 
hospital  at  Prague. 

Ordinarily,  the  peculiar  pains  of  dysentery  first  proclaim  the  character 
of  the  disease.  The  severe  grinding,  twisting  pains,  tormina,  are  more  or 
less  localized  in  the  course  of  the  colon,  and  hence  surround  or  traverse 
the  entire  abdomen,  the  pains  at  the  cjiigastrium  being  <lue  to  spasmodic 
contractions  of  the  transverse  colon.  The  patient  in  vain  adopts  various 
postures  in  relief  or  sits  with  his  hands  firmly  compressing  the  abdominal 
walls.  The  tormina  are  more  or  less  intermittent  or  remittent,  and  are 
usually  experienced  in  greatest  severity  toward  evening.  During  their 
acme  the  face  wears  the  aspect  of  tlie  intense  suffering,  which  is  expressed 
in  outcries  and  groans.  At  the  same  time  there  is  upon  pressure  over  the 
whole  abdomen  more  or  less  tenderness,  which  soon  comes  to  be  especial- 
ly localized  at  the  ca)cum  or  sigmoid  flexure. 

The  tenesmus  (cupiditas  ^rendi)  is  a  more  distressing,  and  certainly 
more  distinctive,  sign  of  dysentery.  It  is  the  feeling  of  heavy  weight  or 
oppression,  of  the  presence  of  a  foreign  body  in  the  rectum,  which  demands 
instant  relief.  At  the  same  time  intense  heat  is  felt  in  tlie  rectum,  which 
the  patient  likens  sometimes  to  the  passage  of  a  red-hot  iron.  The  desire 
of  evacuation  becomes  as  frequent  as  urgent  In  well-marked  cases  the 
patient  sits  at  stool  half  an  hour  or  an  hour  at  a  time,  straining  until  fiunt 
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and  exliausted,  leaving  tlie  oommode  with  reluctance,  only  immediately 
or  very  soon  to  use  it  again. 

Great  depression  is  felt  at  the  stomach  at  the  same  time,  with  nausea, 
occasionally  with  vomiting;  and  strangury,  with  the  discharge  of  only  a 
few  drops  of  scalding  uriue  or  blood  from  die  bladder,  adds  additional 
suffering  to  the  disease.  Retraction  of  the  testicle  and  prolapsus  aui, 
especially  in  children,  are  prone  to  occur  in  severe  cases. 

But  neither  the  pain  nor  the  prostration  is  so  characteristic  of  dysentery 
as  the  stools,  which,  though  of  very  varied  nature,  are  uevertlieless  dis- 
tinctive. After  the  discharge  of  the  intestinal  contents  the  first  evacua- 
tions consist  of  mucus  in  the  form  of  glairy,  stringy  matter,  like  the  white 
of  an  egg,  expressed  as  the  result  of  the  violent  effoiis  at  straining.  The 
mucus  may  be  pure  or  tinged  with  blood,  but  it  is  usually  very  scant  in 
quantity,  and  stands  in  this  regard  in  marked  contrast  with  the  violence 
of  the  efforts  to  secure  its  extrusion.  It  is  the  frequency  of  its  discharge 
which  constitutes  an  especial  distress.  Twenty  to  forty,  even  two  hun- 
dred, times  in  the  twenty-four  hours  the  patient  must  go  to  stool.  In 
the  worst  cases  tlie  patient  sits  at  stool  or  lies  upon  the  bed-pan  tlie  mast 
of  the  day. 

The  mucus  is  sooner  or  later  mingled  with  pus  or  stained  witli  blood. 
The  presence  of  pus  by  no  means  necessarily  implies  the  existence  of 
ulceration,  as  the  apparently  pure  mucus  always  shows  occasional  white 
blood-corpuscles  under  the  microscope,  and  even  extensive  suppumtions 
occur  without  apparent  solutions  of  continuity. 

The  presence  of  blood  is  equally  characteristic  of  dysenteric  stools. 
Usually  it  is  intimately  commingled  with  the  mucus  or  pus  or  forms  the 
chief  element  of  the  copious  so-called  bilious  discharge.  The  evacuation 
of  pure  blood  indicates  erosion  of  vessels  low  in  the  colon,  often  in  the 
rectum  itself,  though  enormous  quantities  of  blood  are  sometimes  voided 
from  unbroken  surfaces.  Thus  L6card  rcporta  the  case  of  a  soldier  who 
"  while  sitting  restless  at  stool  lost  one  and  a  half  quarts  of  blood.''  The 
jxitient  died  on  the  fifth  day  of  the  disease,  and  at  the  autopsy  there  was 
found  "  a]K)plectiform  congestion  from  the  ileo-caecal  valve  to  tlie  anus, 
but  no  ulcers  anywhere,  nor  any  broken  vessels." 

Besides  the  mucus,  pus,  and  blood,  the  dysenteric  stools  contain  the 
sloughs  which  have  been  torn  off  by  \noleut  peristalsis  in  cases  of  the 
diphtheritic  form.  Usually  they  are  separated  in  shreds  and  fragments, 
but  occasionally  large  sheets,  even  casts  of  a  section  of  the  colon,  are 
voided  en  masse.  These  were  the  cases  considered  by  the  older  authors 
to  be  detachments  of  the  mucous  membrane  itself.  As  already  observed, 
these  fragments  consist  for  the  most  part  of  inspissated  mucus,  pus,  blood, 
and  tissue-debris;  but  there  is  no  doubt  that  in  some  cases  partially 
necrosed  mucosa  also  enters  into  their  construction.  One  enormous  tubu- 
lar cast  fourteen  inches  long,  preserved  in  our  Army  Medical  Museum, 
was  found  to  be  "  composed  of  pseudo-membranous  lymph  in  which  no 
ti-aces  of  the  structure  of  the  mucous  membrane  could  be  detected'' 
(Woodward). 

There  still  remains  to  be  mentioned  the  boiled-sago  or  frogs'-spawn 
matter  whose  origin  has  given  rise  to  such  a  curious  mistake.  Not  infi-e- 
quently  these  vitreous-looking  bodies  compose  tlie  bulk  of  the  sediment 
in  the  stools  of  dysentery,  and  even  some  of  our  modern  authors,  unao- 
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atiainted  with  the  more  searchiDg  investigations  of  Virchow,  have  regarded 
them  as  expressed  contents  of  intestinal  follicles.  Virchow  found  that 
under  the  application  of  iodine  they  always  assumed  a  blue  color,  where- 
upon he  ironically  remarks  that  the  sago-like  mucus  is  really  mucus-hke 
sago.  They  are  simply  granules  of  starch  ingested  as  food,  to  remain 
partially  or  wholly  undigested. 

The  scybal»,  the  composite  matter  known  as  the  lotura  camea,  and  tbe 
micro-organisms  found  in  the  stools  have  already  received  mention  else- 
where. 

Although  the  stools  of  dysentery  are  scant,  as  a  rule,  they  are  so  fre- 
quent as  to  discharge  during  the  entire  twenty-four  hours  a  very  large 
quantity  of  albuminous  matter.  Oesterlen  has  made  the  curious  calcula- 
tion to  show  that  the  mean  daily  loss  of  albuminates  in  dysentery  of  mod- 
erate intensity  is  from  50  to  60  grammes  during  the  first  fourteen  days, 
and  on  an  average  about  20  grammes  duriiig  the  next  eight  days.  Tbe 
total  loss  experienced  in  an  attack  of  three  weeks'  duration  thus  amounts 
to  about  1000  grammes — in  rough  figures,  two  pounds  avoirdupois.  The 
rapidity  with  which  emaciation,  hydrops,  and  marasmus  occur  in  severe 
cases  is  thus  easily  accounted  for.  Nagele  speaks  of  cases  where  patients 
were  reduced  to  skeletons  in  eight  to  fourteen  days,  so  that  the  convales- 
cence extended  over  six  weeks  to  eight  months. 

The  alteration  in  the  character  of  the  secretion  in  dysentery  is  not  con- 
fined to  the  mucous  membrane  of  the  large  intestine.  On  tiie  contrary, 
all  the  digestive  juices  are  changed,  in  some  cases  entirely  checked.  In 
the  graver  oases  the  saliva  takes  on  an  acid  reaction  and  loses  its  glyco- 
genic properties ;  the  gastric  juice  in  tlie  same  cases  becomes  alkaline  and 
loses  its  peptonizing  properties ;  while  the  secretion  of  the  bile  is  wholly 
arrested.  Uifelmann,  who  had  the  rare  opportunity  of  studying  the  secre- 
tion of  bile  in  a  case  of  biliary  fistula,  relates  that  during  an  attack  of 
dysentery  the  bile  ceased  entirely  to  flow,  and  only  began  to  show  itself 
again,  at  first  greenish,  then  greenish-brown,  finally  brown,  during  the 
process  of  resolution  on  the  ninth  day  of  the  disease.  The  anorexia, 
nausea,  and  vomiting  which  so  often  mark  the  access  or  attend  die  course 
of  d3rscntery  find  thus  easy  explanation. 

Should  the  disease  continue,  the  general  strength  of  the  patient  becomes 
so  profoundly  reduced  as  to  resemble  the  status  typhosus.  The  tongue, 
which  has  been  hitherto  thickly  coated,  now  becomes  black,  shows  fis- 
sures, and  bleeds,  while  the  gums  are  covered  with  sordes.  The  puke 
becomes  feeble,  thready,  or  barely  perceptible.  The  skin  is  dry  and 
harsh  or  scaly.  The  abdomen  is  tumid  or  ooUapsed,  the  anus  paralyzed, 
and  the  discharges  continuously  ooze  out  to  excoriate  the  perineum. 
While  the  brain  is  usually  clear  throughout  the  disease,  insomnia,  stupor, 
or  coma  develop  in  the  gravest  cases  from  absorption  of  disease-products 
(Senator),  or  death  suddenly  ensues  from  heart-clot  or  from  thrombus  of 
the  venous  sinuses  of  the  dura  mater  (Busey). 

PycBmia  announces  itself  with  a  series  of  chills,  followed  by  irregular 
temperature,  by  the  speedy  occurrence  of  multiple  abscesses  in  distant 
organs,  venous  thromboses,  affections  of  the  serous  membranes,  pleuritis, 
pericarditis,  and  embolic  pneumonia.  Gangrene  of  the  intestine,  which 
may  occur  as  early  as  the  third  day  of  the  disease  (Nagele),  is  evidenced 
by  the  signs  of  general  collapse. 
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Complications  a^to  SEQUELiE. — The  lighter  cases  of  dysentery,  as 
well  as  most  of  the  grave  cases,  run  their  entire  course  without  compli- 
cation, and  often  without  sequelae.  But  a  certain  percentage  of  cases  is 
attended  with  complications  on  the  part  of  the  joints  (rheumatism),  of  the 
nervous  system  (paralysis),  and  on  the  part  of  the  liver  and  the  kidneys. 

Arthritis,  when  it  occurs,  shows  itself,  as  a  rule,  in  the  second  week  of 
the  disease  (Eichhorst),  or  after  the  disease  has  run  its  course,  during  tlie 
period  of  convalescence  (Huelte).  That  it  is  not  a  mere  coincidence  is 
evidenced  by  the  fact  that  it  is  present  in  a  large  number  of  cases  in  cer- 
tain epidemics,  while  it  is  not  present  indej^ndently  of  dysentery.  Thus, 
Braun  of  Stannenheim  saw  in  the  two  epidemics  of  1833-34  more  than 
forty  cases  of  rheumatism,  and  Huclte  reports  ten  cases  observed  by  him- 
self in  the  epidemic  at  Montargis  in  1854.  Ceitain  epidemics  are  distin- 
guished by  tne  rarity  of  this  complication,  while  most  ai*e  marked  by  its 
absence  altogether.  In  the  epidemic  at  Rahden  (1872),  400  cases  among 
3800  inhabitants,  Rapmund  saw  inflammation  of  the  joints  set  in  only 
six  times ;  and  the  entire  absence  or  extreme  rarity  of  it  in  later  epidemics 
have  leil  most  physicians  to  deny  any  connection  between  the  diseases,  or 
to  regard  the  joint  affection  as  incident  to  a  complicating  scorbutus  or 
neuralgia.  All  authors  who  admit  it  describe  the  knee-joint  as  being  the 
most  frequent  seat  of  the  affection,  but  acknowledge  that  it  is  mostly 
polyarticular;  while  there  is  much  difference  of  opinion  whetlier  it  ever 
presents  the  general  signs  of  true  rheumatism — pyrexia,  diaphoresis,  or 
its  complications  on  the  part  of  the  heart.  Huelte  maintains  that  it  does 
not,  and  that  it  is  allied  to  gonorrhoeal  rheumatism  in  this  respect,  while 
Eichhorst  states  that  it  may  not  only  show  all  these  signs,  but  may  be 
followed  in  exceptional  cases  by  suppuration  and  ankylosis.  It  usually 
lasts  four  to  six  weeks,  but  neither  its  occurrence  nor  its  severity  stands 
in  any  relation  to  the  intensity  of  tlie  attack  of  dysentery.  It  is  proba- 
bly to  be  regarded  as  a  manifestation  of  a  light  pyaemia  or  se])tio8emia,  as 
it  is  a  frequent  manifestation  of  this  condition  in  or  after  scarlatina,  puer- 
peral fever,  and  the  septic  ievers  of  surgery. 

Paralysis  has  been  ooserved  to  occur  after  dysentery  ever  since  the  days 
of  Galen,  and,  disregarding  the  observations  of  ancient  and  of  the  older 
periods  of  modern  times,  we  find  occasional  records  of  cases  in  our  own 
days.  Leyden,'  in  reporting  a  case  of  paresis  and  rheumatic  ])ains  fol- 
lowing an  attack  of  dysentery,  says  that  although  post-dysenteric  paraly- 
sis is  now  rarely  mentioned,  it  was  frequent  in  the  older  reports,  and 
claims  it  as  an  admitted  fact  that  it  occurs  not  at  all  infrequently  now. 
Joseph  Frank  quotes  some  observations  of  this  kind,  and  refers  esjiecially 
to  the  dissertation  of  Fabricius.*  These  paralyses,  Fabricius  observes, 
have  been  seen  after  the  premature  suppression  of  malignant  epidemics 
of  dysentery  by  opiates  and  astringents.  Obser\'ations  were  afterward 
recorded  by  Graves  in  which  paralysis  occurred  after  colics  and  inflam- 
mation of  the  intestines ;  and  English  veterinary  surgeons  mention  the 
fact  that  paralytic  weakness  of  the  posterior  extremities  of  horses  and 
cattle  follow  attacks  of  intestinal  inflammation.  The  paralysis,  when  it 
occurs,  is  usually  confined  to  the  lower  extremities,  but  may  extend  to 

*  "  On  Reflex  Paralyflis,"  VcUkmanrCt  Sammlungen, 

*  ParaJyna  aeu  hemipUyia  transversa  resotulionem  braciUi  uniiui  ei  pedis  aUerius  exhibet^ 
Helmstcdt,  1750. 
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and  involve  tlie  upper  extremities,  by  preference  in  the  form  of  paralysb 
transvei*sa  (opposite  arm  and  leg).  Brown-S^cjuard  attributes  it  to  reflex 
contraction  of  the  blood-vessels;  Jaccoud,  to  exhaustion  of  the  nerve- 
centres  ;  and  Roser,  to  the  contact  of  the  inflamed  ti'ansverse  colon  >vith 
the  solar  plexus.  Remak  first  suggested  the  idea  of  an  ascending  neu- 
ritis— a  view  which  would  seem  to  be  corroborated  by  the  paralysis 
observed  after  the  experiments,  by  Lewisson,  of  crushing  the  uterus, 
kidneys,  bladder,  or  loop  of  intestine,  and  which  finds  additional  sup- 
port, as  Leyden  remarks,  in  tlie  length  of  time  which  lapses  before  it 
appears.  Landouzy'  says  that  Finger  found  difiuse  myelitis  in  a  patient 
affected  with  paralysis  supervening  upon  cancer  of  the  intestine,  and  that 
Delioux  and  Savignac  saw  spots  of  softening  in  the  cervical  and  lumbar 
region  of  the  cord  in  the  case  of  a  man  afiected  with  post-dysenteric 
paralysis.  Weir  Mitchell  suggests  the  possibility  of  other  factors — long 
marches,  malaria,  bad  diet,  and  injuries  to  the  spine — in  the  genesis  <»f 
the  cases,  mostly  paraplegias,  observed  by  him ;  and  Woodward  calls 
attention  to  lead-poisoning  (as  by  treatment)  in  explanation  of  a  certain 
number  of  cases. 

Abscess  of  the  liver  gives  rise  to  few  distinctive  symptoms,  and  is 
mostly  recognized  or  suspected,  in  the  absence  of  positive  signs,  by  the 
persistence  or  obstinacy  of  the  dysentery.  The  ease  and  impunity  with 
which  aspiration  may  be  performed  in  its  recognition  justifies  the  use  of 
it  in  ever}'  doubtful  case. 

Regarding  complications  on  the  part  of  the  kidneys,  Zimmerman  recog- 
nizes four  classes  of  cases  :*(1)  mild  cases,  showing  no  albumen  and  no 
casts ;  (2)  severe,  long-continued  cases,  with  putrid  stools,  status  nervosus, 
and  colla]>se,  showing  albumen  ;  (3)  cases  commencing  with  nervous  symj>- 
toms,  paralysis,  scanty  urine,  showing  kidneys  filled  with  exudation-cells 
and  detritus;  and  (4)  cases  of  speedy  renal  complication  and  death.  To 
these  may  be  added  tlie  cases  of  protracted  chronic  dysentery  with  long- 
continued  suppuration,  entailing  the  possibility,  of  really  rare  actual  oc- 
currence, of  amyloid  degeneration  and  chronic  parenchymatous  change 
(Bartels). 

Dysentery  may  be  further  complicated  by  parotitis ;  by  venous  throm- 
bosis (j)hlegmasia  dolens) ;  by  diphtheritic  deposits  on  other  mucous  sur- 
faces, which  Virchow  declares  to  be  exceedingly  rare ;  and  by  hydrops, 
which  is  oftener  a  concomitant  of  the  period  of  convalescence. 

Besides  the  deformities  of  the  colon,  which  may  ensue  as  a  consequence 
of  ulceration  or  peritonitis,  a  long  attack  of  dysentery  is  apt  to  leave  a 
hy]>enesthetic  or  non-resistant  state  of  the  mucous  surface,  so  that  every 
imprudence  in  exposure  or  in  diet  begets  an  intestinal  catarrh  or  a  relapse 
of  the  disease. 

Diagnosis. — When  dysentery  presents  itself  with  its  whole  train  of 
symptoms  the  recognition  of  the  disease  is  very  easy.  The  tormina  and 
tenesmus,  the  peculiar  discharges,  the  rapid  reduction  of  strength,  leave 
no  doubt  as  to  the  nature  of  the  affection.  The  prevalence  of  an  epi- 
demic of  the  disease  will  often  establish  the  character  of  a  case  even 
when  all  the  signs  are  not  present  or  when  anomalies  occur.  Embarrass- 
ment in  diagnosis  only  attends  the  recognition  of  catarrhal  or  isolated 
cases,  and  in  these  cases  there  may  be  a  doubt  as  between  dysentery  and 

'  Des  Paralj/sies  dans  la  Malodies  aiffues. 
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diarrhoea — ^if  such  a  symptom  can  be  called  a  disease— or  typhoid  fever, 
cholera,  or  some  purely  local  affection  of  the  rectum,  cancer,  hemor- 
rhoids, etc.  In  children  difficulty  of  diagnosis  may  arise  as  between 
dysentery  and  intussusception. 

Dysentery  is  diffei-entiated  from  that  lighter  form  of  intestinal  catarrh 
whose  main  symptom  is  diarrhoea  by  the  presence  of  tenesmus  in  dysen- 
tery, as  well  as  by  its  muoous,  muoo-purulent,  diphtheritic,  and  bloody 
discharges.  Dysentery  lasts  longer  than  diarrhoea  as  a  rule,  and  does  not 
yield  so  readily  to  treatment 

Typhoid  fever  shows  from  the  start  brain  symptoms,  which  are  absent 
from  dysentery ;  has  a  typical  temperature-cui've,  whereas  thei'e  may  be 
no  fever  in  dysentery,  or,  if  any,  of  irregular  remittent  type ;  is  often 
prefaced  by  epistaxis  and  attended  with,  bronchitis,  both  of  which  are 
absent  in  dysentery;  and  exhibits  ochre-colored  pea-soup  stools,  alto- 
gether different  from  those  of  dysentery. 

Cholera  morbus  distinguishes  itself  from  dysentery  by  its  sudden  onset, 
its  profuse  vomiting  and  dischai*ges,  its  violent  cramps,  and  the  speedy 
collapse. 

Cancer  of  the  rectum  can  be  usually  felt,  and  hemorrhoids  can  be 
always  seen,  so  that  no  difficulty  should  be  experienced  in  the  recogni- 
tion of  these  cases. 

Intussusception  occurs  mostly  in  children,  and  has,  in  common  with 
dysentery,  vomiting,  mucous  or  bloody  stools,  colic,  tenesmus,  nervous 
um'cst,  and  prostration,  so  that  a  differential  diagnosis  may  be  impossible 
for  a  few  days.  The  more  strict  localization  of  an  intussusception,  which 
may  sometimes  be  felt  as  a  sausage-like  mass,  most  frequently  in  the 
right  ileum  and  hyi>ochondrium,  the  greater  frequency  and  persistency 
of  die  vomiting  and  jmin,  the  presence  visibly  or  palpably  of  the  invagi- 
nated  gut  at  the  anus  or  rectum,  soon  enable  the  careful  examiner  to  rec- 
ognize the  case. 

Prognosis. — ^The  prognosis  of  dysentery  varies  between  extremes. 
Some  cases  are  so  mild  as  to  merit  the  remark  of  Sydenham  concerning 
certain  cases  of  scarlet  fever :  "  Vix  nomen  morbi  merebantur."  They 
terminate  of  themselves  under  favorable  hygiene  without  especial  treat- 
ment. On  the  other  hand,  no  known  disease  has  a  more  frightful  mor- 
tality than  dysentery  in  some  of  its  epidemics,  especially  in  army-life. 
It  was  this  class  of  cases  which  Trousseau  had  in  mind  when  he  called 
dysentery  the  most  murderous  of  all  diseases.  Sixty  to  eighty  may  be 
the  appalling  percentage  of  death  in  these  cases. 

Under  favorable  surroundings  the  average  mortality  of  dysentery 
amounts  to  5-10  per  cent.,  but  is  much  injQuenced  by  the  age  and  the 
general  condition  of  the  patient,  as  well  as  by  the  complications  which 
occur  in  its  course.  Thus,  Sydenham  said  of  it  over  two  hundred  yeai-s 
ago,  ^'  It  is  not  infrequently  fatal  to  adults,  and  still  more  so  to  old  men, 
but  is  nevertheless  exceedingly  harmless  to  infants,  who  will  bear  it  for 
months  together  without  suffering,  provided  only  Nature  be  left  to  her- 
self." But  dysentery  is  by  no  means  always  harmless  to  infants,  for  in 
some  epidemics  this  period  of  life  has  been  visited  with  the  greatest 
severity.  Thus,  Pfeilstucker  reports  of  Wurteinberg  (1873-74)  that 
the  greatest  mortality,  39  per  cent.,  occurred  at  the  age  of  one  to  seven 
years,  and  the  least,  4  per  cent,  at  the  age  of  thirty-one  to  fifty  years ; 
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and  Oesterlen  says  of  England  that  dysentery  causes  20  per  oent.  of 
deaths  from  all  causes  in  the  first  year  of  life. 

Nor  does  the  prevalence  of  a  greater  number  of  cases  necessarily  imply 
a  heavier  mortality.  For  Bianehi  reports  of  Eorae  tliat  cases  of  dy^n- 
tery  constituted  but  2.28  per  cent  of  all  the  admissions  into  the  Ospedale 
di  San  Spirito  in  1873,  while  in  1874  the  percentage  increased  to  3.68 ; 

et  the  mortality  of  1873  was  17.02  per  cent,  while  that  of  1874  was 

ut  9.09  per  cent 

Complications  on  the  part  of  the  nervous  system,  the  status  typhosos, 

pyaemia,  and  great  prostration,  necessarily  render  tlie  prognosis  grave, 

yet  even  these  cases  are  not  necessarily  fatal.     Thus,  Jules  Aron  reports 

from  the  epidemic  at  Joigny  (1876)  a  case  of  recovery  afler  complete 

f)aralysis  of  the  sphincter  ani.  The  recognition  and  discharge  of  an 
lepatio  abscess  relieves  the  patient  from  the  dangers  of  this  complica- 
tion. Peritonitis  alarmingly  aggravates  the  prognosis,  and  perforation  is 
almost  of  necessity  fatal. 

Prophylaxis. — The  improved  sanitation  of  modem  times  has  already 
diminished  the  frequency  and  mitigated  the  severity  of  epidemics  of  dys- 
entery ;  and  this  fact,  which  is  only  an  accidental  observation  as  it  were, 
gives  tlie  clue  to  the  means  of  its  further  prevention. 

The  selection  of  proper  sites  for  camping-grounds,  barracks,  and  hos- 
pitals, the  prevention  of  overcrowding  in  tenement-houses,  ships,  and 
jails,  the  regulation  of  sewage,  the  care  for  the  food  and  drink,  the  obser- 
vation of  the  strictest  cleanliness  by  authoritative  control, — all  tliese  are 
general  measures  which  suggest  themselves  in  the  prophylaxis  of  this  or 
any  disease. 

In  the  management  of  individual  cases  the  firat  precaution  is  to  pre- 
vent the  dissemination  of  the  disease.  Whether  it  be  really  contagions 
or  not,  every  case  should  be  managed,  as  Bamberger  suggests,  &s  though 
it  were  cuntagioiLS ;  and  tliis  protection  of  others  secures  for  the  individ- 
ual patient  the  most  favorable  hygiene. 

The  bedding  must  be  frequently  changed ;  the  windows  kept  open  to 
secure  free  ventilation,  which,  in  the  light  of  existing  knowledge,  is  the 
only  true  disinfectant;  and  all  the  furniture  of  the  sick-ixx)m,  especially 
including  the  receptacles  for  the  discharges,  must  be  kept  perfectly  clean. 
For  this  purpose  the  best  purifier  is  very  hot  water.  The  temperatare 
of  the  sick-chamber,  if  it  be  subject  to  regulation,  should  never  be 
allowed  to  sink  below  or  rise  above  65-70°  F. 

The  drinking-water  should  be  secured,  during  an  epidemic,  from  the 
purest  possible  source,  and  if  good  drinking-water  cannot  be  had,  what 
there  is  should  be  tlioroughly  boiled. 

The  discharges  should  properly  be  mixed  with  sawdust  or  some  com- 
bustible substance  and  burned,  or  if  this  be  impracticable  should  be 
buried  in  the  soil  a  few  feet  below  the  surface,  and  not  emptied  into 
water-closets  or  privy-vaults  used  by  others. 

Such  articles  of  food  should  be  abjured  as  have  a  tendency  to  produce 
intestinal  catarrh.  So  unripe  fruits,  vegetables  which  readily  undergo 
fermentation — in  short,  all  indigestible  substances — should  stand  under 
ban.  But  no  prohibition  should  be  put  upon  ripe  fruits  or  simple  nutri- 
tious food  of  any  kind. 

Lastly,  individuals  should  protect  themselves  from  catching  cold.  The 
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researches  of  Pasteur  have  disclosed  the  fact  that  certain  germs  of  disease 
will  grow  and  multiply  in  the  body  of  an  animal  whose  temperature  is 
reduced,  when  they  would  not  increase  without  it 

Treatment. — The  firet  requisite  in  the  treatment  of  an  individual 
case  is-  perfect  rest  Patients  with  even  the  lighter  forms  of  catarrhal 
dysentery  should  observe  the  recumbent  posture,  and  cases  of  more 
serious  illness  should  be  put  to  bed.  Rest  in  bed,  an  exclusive  diet  of 
milk — which  should  always  have  been  boiled — and  the  time  of  a  few 
days  is  sufficient  ti*eatment  for  the  mildest  cases.  Where  there  is  objec- 
tion to  milk,  meat-soups,  with  or  without  farinaceous  matters,  rice,  barley, 
etc.,  may  take  its  place. 

A  case  which  is  somewhat  more  severe  will  require  perhaps  a  light 
saline  laxative — a  Seidlitz  powder,  a  dose  of  Rochelle  salts  or  Epsom 
salts  in  broken  doses— or  a  tablespoonful  of  castor  oil  or  five  to  ten 
grains  of  calomel,  to  effect  a  cure.  For  the  relief  of  the  pain  of  the 
lighter  cases  nothing  is  equal  to  tincture  of  opium,  of  which  five  to  ten 
drops  every  three  or  four  hours  in  a  tablespoonful  of  camjJior- water 
acidulated  with  a  few  drops  of  nitric  acid  will  generally  suffice ;  or 
Dover^s  powder  in  broken  doses,  one  to  three  grains,  with  five  to  fifteen 
grains  of  bismuth  or  soda,  or  both,  is  a  good  substitute  for  a  change. 

The  successful  treatment  of  dysentery  in  any  form  depends  upon  a  rec- 
ognition of  the  fact  that  the  disease  is  local  as  to  its  seat,  and  is  probably 
specific  as  to  its  cause.  The  anodynes  relieve  the  effects,  but  the  laxatives 
remove  the  cause.  Consequently,  the  most  rational  treatment  of  the 
severer  cases  is  the  irrigation  of  the  large  intestine  and  the  thorough 
flushing  out  of  its  contents.  The  use  of  clysters  in  the  treatment  of 
dysenteiy  dates  from  the  most  ancient  times,  with  the  object,  liowever, 
rather  of  medicating  than  washing  out  the  l)owel.  O'Beirne  (1834)  and 
Hare  (1849)  were  the  authoi's  of  the  irrigation  treatment,  which  they 
executed  by  means  of  a  long  tube  introduced  into  and  beyond  the  sig- 
moid flexure.  Since  Hcgar  has  i-ecently  shown  how  the  whole  tract  of 
the  large  intestine  can  be  thoroughly  inundated  and  flushed  with  a  com- 
mon funnel  and  rectal  tube,  the  practice  has  continually  gained  ground, 
until  it  is  now  admitted  as  tlie  most  valuable  method  of  treatment. 
H.  C.  Wood  of  Philadelphia,  and  later  Stephen  Mackenzie  of  London, 
have  re|)orted  a  number  of  cases  in  which  irrigation  of  the  bowel  with 
large  injections  medicated  with  nitrate  of  silver,  3J-Oj,  was  attended 
witn  the  most  surprising  results — sometimes  but  a  single  injection 
effecting  a  cure;  and  the  writer  of  this  article  has  reported  one  case 
almost  in  articulo  mortis  where  complete  cure  followed  the  irrigation 
of  the  bowel — on  three  occasions  with  three  pints  of  water  containing 
three  drachms  of  common  alum.  This  case  was  all  the  more  instructive 
from  the  fact  that  a  relapse  had  occurred  after  very  striking  but  only 
temporary  relief  had  l)een  obtained  with  the  nitrate  of  silver,  the  alum 
liaving  been  substituted  simply  on  the  ground  of  expense. 

Salicylic  acid  has  also  been  extensively  employed  in  this  way  with  the 
best  effects,  but  earl)olic  acid  has  been  discarded  since  the  reports  of  sev- 
eral cases  of  poisoning  have  been  jmblished.  Should  it  become  a  ques- 
tion of  the  necessity  of  a  parasiticide,  the  bichloride  of  *  mercury  in 
extremely  dilute  solution,  1  to  1000,  would  be  the  agent  par  excellence; 
but  it  is  probable  that  the  simple  flushing  of  the  bowel  is  the  chief  cura- 
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tive  agent.  The  use  of  alum  is  not  attended  with  the  dangers  which 
have  ensued  from  the  absorption  of  carbolic  acid^  and  which  might 
ensue  from  the  bichloride  of  mercuiy.  The  water  used  in  the  injecdotis 
should  always  be  cold.  Ice-water  injections  alone  give  at  times  the 
greatest  relief.  Wenzel  uses  injections  of  ice-water  in  all  recent  and 
acute  cases,  whether  slight  or  severe — in  bad  cases  every  two  hours.  He 
seldom  finds  it  necessary  to  use  opium.  The  object  is  to  introduce  as 
much  water  as  possible  without  producing  too  much  pain.  The  large 
intestine  of  an  adult  holds,  on  an  average,  six  imperial  pints,  but  in  the 
author's  experience  not  more  than  three  or  four  pints  can  be  safely  intro- 
duced. The  patient  should  lie  upon  the  back  or  the  left  side  with  the 
hips  elevated  and  the  head  low,  while  the  injection  is  slowly  introduced 
from  a  funnel,  fountain,  or  a  bulb  syringe  whose  nozzle  is  thoroughly 
anointed  with  vaseline.  In  the  absence  of  a  thoroughly  competent  assist- 
ant the  operation  should  be  performed  by  the  physician  himself,  for  the 
proper  use  of  an  irrigating  enema  is  a  practice  which  requires  both  judjj- 
ment  and  skill.  When  pain  is  experienced,  the  further  influx  of  the 
fluid  should  cease  for  a  few  minutes,  when  it  may  be  resumed  again  aad 
again  until  the  largest  possible  quantity  is  introduced.  It  is  impossible 
to  over-estimate  the  value  of  this  treatment  in  cleansing,  disinfecting,  and 
oonstringing  the  foul  and  flabby  surface  of  the  whole  seat  of  the  disease. 
As  was  said  by  Hare,  "It  changes  a  huge  internal  into  an  external 
abscess,  and  enables  us  to  cleanse  the  bowel  of  its  putrid  contents." 

Of  all  the  remedies  which  have  been  recommended  in  the  relief  of  dys- 
entery besides  the  irrigation  method,  but  one,  ipecacuanha,  deserves  the 
name  of  a  specific.  This  remedy  was  first  introduced  into  practice  in  1648 
by  the  botanist  Piso,  who  was  led  to  adopt  it  from  the  popular  praise  he 
had  heard  of  it  while  travelling  in  Bmzil.  He  considered  it  the  most 
exquisite  gift  of  nature,  and  administered  it  in  infusion  according  to  the 
Brazilian  (subsequently  known  as  the  French)  method.  L^ros  made 
three  successive  voyages  to  South  America  to  import  supplies  of  the  drug 
to  France,  but  neither  he  nor  the  French  merchant  Gr^nier,  who  had 
brought  over  more  than  one  hundred  and  fifty  pounds  of  it,  could  secure 
its  general  use.  Thereupon,  Grdnier  acquainted  Adrian  Helvetius,  a 
Dutch  physician  practising  in  Paris  at  the  time,  witli  the  wonderful  vir- 
tues of  the  Radix  dysenterica,  who,  having  experimented  with  it  first  upon 
patients  of  the  lower  classes,  was  later  successful  in  curing  the  Dauphin 
of  France.  The  further  use  of  it,  by  permission  of  the  king,  at  the 
H6tel  Dieu,  enabled  him  to  secure  a  monopoly  of  its  sale  and  secured  for 
him  a  grant  of  a  thousand  pounds.  Gr^nier  hereupon  put  in  hb  claim 
for  a  division  of  the  profits,  and  upon  the  refusal  of  Helvetius  instituted 
suit  to  obtain  his  rights.  Justly  indignant  at  the  loss  of  his  suit,  he 
revealed  the  secret,  and  ipecacuanha  became  common  property  at  once.  Ex- 
travagant ideas  were  now  entertained  of  its  value,  but  in  the  extreme  reac- 
tion which  followed  every  virtue  of  it  was  disavowed,  so  that  the  dnig 
came  to  be  almost  forgotten.  From  this  temporary  oblivion  the  remedy 
was  rescued  by  an  English  army  surgeon,  E.  Scott  Docker,  in  1858,  who 
administered  it,  in  combination  with  laudanum,  in  his  regiment,  on  the 
island  of  Mauritius^  in  all  cases  and  stages  of  the  disea.se  with  such  success 
that  out  of  fifty  cases  he  lost  but  one.  Although  such  indiscriminate  use 
and  such  almost  unvaried  success  has  not  attended,  and  from  tlie  nature 
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of  different  cases  could  not  attend,  its  universal  employment,  there  is  no 
doubt  of  the  inestimable  value  of  the  service  rendered  in  the  restoration 
of  the  remedy  in  the  treatment  of  dysentery.  Yet  over  twenty  years 
elapsed  before  its  author  received  from  his  country,  at  the  urgent  solicita- 
tion of  the  Director-Grcneral,  in  recognition  of  this  service,  a  grant  of  four 
hundred  pounds. 

Kemarkable  testimony  as  to  its  efficiency  soon  began  to  appear.  Ewart^ 
recommends  i})ecacuanha  in  every  form  and  type  of  acute  dysentery,  as 
AVcU  as  in  the  acute  attacks  supervening  u]>on  chronic  cases.  Its  advantages 
are  simplicity,  safety,  comparative  certainty,  promptitude  of  action,  decrease 
of  chronic  eases  and  of  complications,  especially  abscess  of  the  liver,  and 
great  reduction  of  mortality.  "  It  produces  all  the  benefits  that  have 
been  ascribed  to  bloodletting,  witliout  robbing  the  system  of  one  drop  of 
blood ;  all  the  advantages  of  mercurial  and  other  purgatives,  without 
their  irritating  action ;  all  the  good  results  of  antimony  and  other  sudo- 
rifics,  without  their  uncertainty ;  all  the  benefits  ascribed  to  opium,  with- 
out irritating,  if  not  aggravating  or  masking,  the  disease."  To  the  objec- 
tions urged  against  it  he  replies  that  tlie  nausea  is  only  tem{K)rary  and 
evanescent — ^that  vomiting  is  exceptional  and  of  but  short  duration; 
moreover,  it  permits  nourishment  and  assimilation  and  prodiures  sleep. 
If  uncontrollable  sickness  and  vomiting  occur,  they  are  probably  due  to 
abscess  of  the  liver,  malaria,  some  other  cachexia,  Bright's  disease,  stru- 
mous mesenteric  glands,  hyixirtrophy  of  the  spleen,  peritonitis,  or  exten- 
sive sloughing. 

Cunningliam  prefaces  the  ti'catment  by  a  sina])ism  to  the  epigastrium  and 
half  a  drachm  of  the  tincture  of  opium.  Then  from  one  to  one  and  a  half 
drachms  of  ipecacuanha  are  administered  in  powder.  It  causes  consider- 
able nausea,  and  vomiting  occurs  in  one  to  two  hours.  During  the  nausea 
copious  {lei'spu'ation  breaks  out,  the  pulse  becomes  fuller,  softer,  and  less 
frequent,  the  tenesmus  and  abdominal  pains  cease,  and  the  {mtient  has 
no  more  stools  for  twelve  to  twenty-four  hours.  The  next  evacuation  is 
easy,  fluid,  but  free  from  blood  or  mucus.  Sometimes  tlie  dose  of  ipecac- 
uanha may  require  to  be  repeated. 

Malun  reports  the  results  of  treatment  of  436  cases  occurring  in  twenty- 
one  months.  There  were  only  6  deaths,  and  in  only  1  of  these  could  tlie 
remedy  be  fairly  said  to  have  failed.  Under  all  other  plans  of  treatment 
the  mortality  has  varied  from  12  to  22.3  per  cent. 

Mr.  Docker  says  that  the  mortality  of  dysentery  in  the  British  army 
during  the  ten  years  that  followed  the  adoption  of  tlie  ipecacuanha  treat- 
ment fell  from  11  to  5  per  cent. 

The  remedy  is  best  administered  in  large  doses,  20  to  40  grains,  and 
should  be  repeated  eveiy  four  to  twelve  hours  until  permanent  good 
effects  are  secured.  A  dose  of  15  to  30  drops  of  tincture  of  opium,  or 
morphia,  one-fourth  grain  hvpodermically,  will  best  protect  the  patient 
from  too  great  exhaustion.  The  beneficial  results  are  mostly  obtained  in 
the  acute  cases,  though  surprising  results  sometimes  follow  in  cases  of  very 
long  standing.  Thus,  Gay  ton  records  a  case  of  severe  chronic  dysentery 
of  eighteen  months'  duration  which  was  entirely  cured  by  ipecacuanha,  and 
probably  most  physicians  of  large  practice  can  recall  cases  where  the  con- 
tinual relapses  of  the  dysenteric  habit  have  been  completely  broken  up  by 

^  Indian  Annala  Med,  Scieneey  April,  1863. 
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b^ilj^jT,  iLe  ficj^jf  4>f  u^  rr>jc  of  :ht  A.lhi.tl  ^  rl2L>i^'-i9 ;  midEv,  the 

'•ia^-r  in  dL.i*>Likr  cai^^, — fcaive  uatn  prof^rjaad  iA-  Roi«ns«  DoinaL  Cbnek- 
enyuXZYf  2LsA  <>d<^m  as  aiusdioiEs  for  ipecacouJui,  txil  are  doc  likdr  id 
if^fii  j^iy.fisuat  iu 

^btJUfm  ib^ka  is  ridi  im  dru^  vbose  kinoes  bave  beeD  ^vmtcd  is 
oy*^»U;f7,  zufl  csise&  c^tair  where  tLe  ji^k^jcs  li^yaaan  vili  make  his 
^z\<:ffJ:^m  wx(ir^lAiy^  to  tiie  iiHikats<»n§  io  a  given  case.  Tiupeotiiie  inter- 
tiaiijVy  atf  well  aa  externa] ]y  in  tlie  form  of  a  Kupe  'O^dand^  has  had 
arlvocat^ji  frv>m  aiicient  times;  astnn;;raitSy  tannic  add  or  the  ^abstanoes 
wiiK;}i  cfjalain  it,  kino,  cateiiiii,  kiameria ;  the  aoccate  of  lead^  nitrate  of 
Ml ver,  etc  ;  antiseptics^  carbolic  add,  salicylic  add^  boiadc  add ;  ano- 
dynes, opium  and  its  preparations ;  and  qninia, — are  amcM^  the  agentB 
m^M  frf:f\uf:ta]y  employed* 

Bonj'rau  187Uy  Lad  oocasioo  to  hwd  the  efficacy  of  ergodn  in  dieck- 
ing  bemorrliagr;  and  ccfntrullLug  the  discharges  in  a  report  which  substan- 
tiata»  the  claim  of  Killiet  and  JLombard  in  the  epidemic  at  Geneva  in 
1 8'S3.  3Iai!ssrilez  had  the  aame  good  rei»ulLs  in  the  war  of  the  Crimes, 
Wi  hiid  sdao  Andrea  in  the  SpanLdi  hospitals  of  Centa  and  Tetoan. 

Clyiiten  of  nitrate  of  silver,  4  grains  to  5  oniKses  of  water  iDuchs),  or 
with  a  few  dro(is  of  tincture  of  opium  (Berger) ;  of  ipecacuanha  (Begbie 
and  I>uckwortli; ;  of  laudanum  and  starch  (Sydeuliam,  Abercrombie) ; 
of  the  various  astringents, — may  be  tried  in  obstinate,  more  especially 
chronic,  cases. 

Lrxal  insfiection  of  tlie  rectum  by  means  of  the  speculum  may  possibly 
reveal  an  ulcer,  which  is  tlie  chief  or  sole  cause  of  the  tenesmus  and 
bUxidy  dischaf^.  Mnuiy  reports  such  a  case  in  which  the  ulcer  was 
deep  enough  to  hide  a  small  sponge.  In  such  cases  topical  treatment 
may  eifect  a  cure. 

l>ilatation  may  suffice  to  overcome  a  stricture  in  the  rectum,  the  result 
of  cicatricial  contraction,  or  colotoniy  may  be  necessary  in  cases  more 
refractory  or  situated  higher  in  the  bowel.  Post^  reported  a  successful 
colotomy,  with  the  foruiatiou  of  an  artificial  anus  in  tlie  left  lumbar 
region,  in  such  a  ca.*^. 

The  food  should  be  fluid,  but  nutritious,  and  milk  best  fulfils  both 
these  requisites.  Where  milk  cannot  be  tolerated  it  may  be  substituted 
by  sou|)s,  IxKif-tea,  niutton-brotlis,  chicken-soup,  etc.  But  it  should  l)C 
known  of  these  substitutes  that  they  contain  little  or  no  nutritious  matter 
on  account  of  the  insolubility  of  the  albumiuoids,  and  are  really  only 
stimulants.  Soft-boiled  egg,  thin  custards,  sweetbreads,  scraped  or 
chop|>ed  raw  beef — albumen  thus  in  substance — constitute  the  best  foocL 
But  during  the  intensity  of  an  attack  the  patient  should  almost  altogether 
al)stain  from  food,  both  from  lack  of  inclination  for  it  and  from  lack  of 
ability  to  digest  it.  During  convalescence  the  food  should  be  on  the 
basis  of  animal  diet,  though  rii)e  fruits  and  fresh  succulent  vegetables 
should  not  be  altogether  withheld. 

In  all  cases  of  pronounc^  prostration  stimulants  are  to  l>e  freely  used, 
and  of  all  stimulants  alcohol  is  the  best,  as  it  has  also  uuti-itive  and  auti- 

*  New  Yoi'k  Med,  Record,  1879,  xvi.  24,  p.  260. 
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septic  properties.  Alcohol  is  thus  triply  iDdicated  in  the  treatment  of 
dysentery,  but  the  choice  of  the  form  and  strength  will  be  a  matter  of 
judgment  in  the  individual  case. 

Where  life  is  imperilled  by  hemorrhaffe  or  anaemia  from  any  cause,  a 
forlorn  hope  is  offered  in  transfusion,  whicli  in  tlie  hands  of  C.  Schmidt 
(1874)  has  proved  successful  in  two  cases. 

Abscess  of  the  liver  is  best  treated  by  aspiration  or  hepatotomy; 
rheumatism,  by  the  salicylates;  and  pai*alysis,  by  the  constant  current 
of  electricity. 

Obstinate  cases  of  chronic  or  continually  recurring  dysentery  ai'c 
thoroughly  cured  only  by  a  sea-voyage,  a  sojourn  at  the  seashore,  a 
mountain-excursion,  or  a  permanent  change  of  climate. 


TYPHLITIS,  PERITYPHLITIS,  PARATYPH 

LITIS. 

Bt  JAMES   T.  WHITTAKEII,  M.  D. 


History. — ^Typhlitis  (ryp^.6c,  blind),  inflammation  of  or  aboat  the 
head  of  the  colon,  more  especially  the  vermiform  process,  is  a  disease  of 
modem  recognition.  Individual  cases  had  been  reported  as  curiosities 
where  foreign  bodies  or  fecal  accumulations  had  excited  inflammation  in 
this  part  of  the  intestine,  but  it  is  undoubtedly  to  Dupuytren  *  that  the 
credit  is  due  of  having  first  individualized  this  discaw  as  a  separate  affec- 
tion. About  the  same  time  (1827)  Ix)nger  Villermay  publislied  his  com- 
munications in  die  Archives  gin.,  t.  v.  246,  on  the  diseases  of  tlie  vermi- 
form process,  to  be  followed  in  the  same  year  by  M^lier  *  and  Hussar  and 
Dance  with  observations  on  inflammation  of  the  connective  tissue  in  the 
region  of  the  coecum.  These  affections,  which  had  been  hitherto  described 
as  inflammatory  tumors  in  the  right  iliac  region,  now  received  from 
Puchelt^  the  distinct  name  perityphlitis. 

Perhaps  the  most  remarkable  events  in  the  history  of  these  aflections 
since  this  time  are  the  contributions  of  Stokes  and  Petrequin  (1837)  on 
the  value  of  opium  in  the  treatment  of  perforation  of  the  vermiform 
appendix,  of  Albers,*  who  first  distinguished  the  special  form  of  typhlitis 
stercoralis,  and  of  Oppolzer  (1858-64),  who  set  apart,  perhaps  as  an  unne- 
cessary refinement  in  differential  diagnosis,  a  paratyphlitis,  an  inflammation 
of  the  post-cjeial  connective  tissue.  Matterstock  *  (1880)  deserves  especial 
mention  for  having  given  such  prominence  to  anomalies  of  the  vermiform 
appendix  in  the  etiology  of  the  affection  ;  and  Kraussold  •  (1881)  has  con- 
necte<l  his  name  with  the  therapy  of  the  disease  by  the  boldness  witli  which 
lie  expresses  his  convictions  regarding  the  necessity  of  early  evacuation,  by 
incision,  of  inflammatoiy  products,  as  firet  practised  by  Willard  Parker  in 
1843. 

General  Re^farks. — ^Typhlitis,  strictly  speaking,  is  limited  to  affec- 
tions of  the  caecum  and  its  appendix  vermiformis ;  perityphlitis  is  mostly 
due  to  extension  of  the  inflammation  to  the  peritoneal  envelope  of  these 
organs;  while  paratyphlitis  signifies  an  involvement  of  the  extra-peri- 
toneal and  post-cffical  connective  tissues.  Both  perityphlitis  and  para- 
typhlitis are  therefore  secondary  processes,  though  they  may,  in  excep- 
tional cases,  arise  from  affections  of  organs  other  uian  tlie  caecum,  as  from 

*  Lf^ns  oral  de  Oiniq.  efiintrg.^  t.  iii.  art  xii.  '  Arch,  p6i,,  Sept,  1827. 

*  Heidelberg  klin,  A  nnal,,  i.  671  and  viii.  624, 

*  Beobdchi.  avji  dem  OebUte  der  Paihdogie^  ii.  1. 

*  Handbueh  d,  Kinderkrank.,  Bd.  iv.  p.  803.  *  Vofkmann's  Sammlung,  No.  191. 
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perinephritis^  psoitis^  vertebral  caries,  or  as  an  expression  of  metastatic 
processes  in  pyaemia,  septicaemia  (puerperal  fever),  tyi)hoid  fever,  etc. 

Etiology. — Typhlitis  and  its  allied  affections  or  complications  show 
especial  predilection  for  the  male  sex  and  the  period  of  adolescence. 
Nearly  three-fourths  (733)  of  the  whole  number  (1030)  of  cases  of  peri- 
typhlitis collected  from  the  literature  by  Matterstock  were  males,  and 
this  proportion  holds  good  in  infancy  and  early  youth  as  well  as  in  ado- 
lescence. The  greatest  number  of  ca&es,  33  per  cent.,  occurred  at  the 
ages  of  21-30;  next,  30  per  cent.,  at  11-20;  while  the  ratio  gradually 
decreases  toward  both  extremes  of  life.  So  the  opinion  is  expressed  with 
singular  unanimity  by  all  autliors  that  these  diseases  pre-eminently  affect 
the  bloom  of  life. 

The  observation  that  typhlitis  has  so  often  been  found  to  arise  from 
disease  of  the  vermiform  process  has  led  to  a  closer  study  of  its  anatom- 
ical relations,  and  developed  the  fact  tliat  this  organ  is  subject  to  great 
variation  in  size,  shape,  and  situation. 

Normally,  the  appendix  vermiformis  arises  from  the  posterior  interior 
aspect  of  the  caecum  as  a  tube  of  the  diameter  of  a  goosequill  and  a 
length  of  three  to  six  inches,  with  a  general  direction  upward  and  inward 
behind  the  csecum.  It  is  commonly  provided  with  a  small  mesentery, 
which  retains  it  in  its  place.  Its  cavity  communicates  with  the  cavity  of 
the  caecum  by  a  small  orifice  which  is  at  times  guarded  by  a  valvular  fold 
of  mucous  membrance,  while  its  free  closed  end  terminates  abruptly  in  a 
blunt  point.  It  is  commonly  found  filled  with  mucus  throughout  its 
entire  length.  The  existence  of  this  superfluous  structure,  which  is  found 
only  in  man  and  certain  of  the  higher  apes,  has  given  rise  to  much  spec- 
ulation among  the  anatomists  and  physiologists,  especially  of  the  teleo- 
logical  school,  as  to  its  possible  use.  It  is  now,  however,  the  generally 
acknowledged  opinion  that  the  appendix  vermiformis  is  a  relic  or  rudi- 
ment of  a  subsidiary  stomach  in  lower  forms  of  life.  The  head  of  the 
large  intestine,  which  forms  almost  an  additional  stomach  in  the  Gram- 
nivora,  and  is  three  times  the  length  of  the  whole  body  in  the  mai*supial 
koala,  is  very  much  reduced  in  the  Carnivora,  whose  food  contains  but 
little  indigestible  matter,  and  is  greatly  reduced  in  the  Omnivora,  as  in 
man.  The  vermiform  apix^ndix  is  the  shrivelled  remnant  of  the  great 
caecal  receptaculum  of  the  lower  animals.  In  the  orang  it  is  still  a  long 
convoluted  tube,  but  in  man  it  is  reduced,  as  stated,  to  the  size  of  a  quill 
three  or  four  inches  in  length,  and  is  often  entirely  absent. 

Kraussold,  who  com])lains  tliat  the  vermiform  process  has  hitherto 
received  only  step-motherly  treatment  at  the  hands  of  anatomists  and 
clinicians,  undertook  a  series  of  investigations  which  went  to  show  how 
often  and  what  extreme  anomalies  do  occ^ur.  In  some  cases  the  appendix 
was  disposed  in  an  exactly  opposite  to  the  normal  direction,  its  blind  end 
being  turned  upward  along  the  ascending  colon.  In  one  case  it  was  found 
wound  about  the  ileum ;  in  another,  sj)irjilly  turned  at  its  end  and  lightly 
adherent  to  a  hernial  sac.  Sometimes  it  was  abnormally  long  or  short, 
open  or  closed  with  a  valve,  cylindrical,  saccular,  or  bulbed,  fixed  or  free, 
curved  or  bent  upon  itself  at  a  sharp  angle,  provided  with  a  short  mes- 
enteiy,  and  sometimes,  as  stated,  it  was  entirely  absent. 

But  by  far  the  most  interesting  point  connected  with  this  organ  was 
the  frequency  with  which  it  was  found  the  scat  of  ulceration  or  stricture 
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from  cicatrization  somewhere  in  its  course,  the  result  of  dysentery,  typhoid 
fever,  syphilis,  and  more  especially  of  tul)erculosis.  Clinicians  who  have 
been  struck  with  the  frequency  witJi  which  typhlitis  has  occurred  in  tuber- 
culous subjects  find  in  this  discovery  a  satisfactory  explanation  of  this  very 
remarkable  coincidence. 

Normally,  the  vermiform  appendix  is  found  filled,  as  stated,  with  a 
tough  vitreous  mucus,  but  not  infrequently  masses  of  feces,  foreign  bodies, 
intestinal  worms,  etc.  find  their  way  into  it,  where  tliey  may  remain  innoc- 
uous or  may  excite  a  dangerous  inflammation.  This  fact,  in  connec- 
tion with  the  general  usclessness  or  superfluousness  of  tliis  structure,  has 
led  pathologists  to  characterize  the  vermiform  process  with  the  significant 
appellation  of  a  death-trap. 

Two  anatomical  factors  deserve  especial  emphasis  in  explanation  of  the 
frequent  origin  of  disease  in  the  vermiform  appendix.  One  is  the  exist- 
ence of  the  valvular  fold  of  mucous  membrane,  already  mentioned,  at  or 
near  the  orifice  of  the  tube  in  the  oecum,  the  clinical  importance  of  wliich 
was  first  pointed  out  by  Grerlach.  Tliis  fold  is  most  marked  between  the 
ages  of  three  and  twelve,  and  when  pronounced  nan-ows  the  orifice  to 
one-half  or  one-tliird  of  the  whj)le  calibre  of  the  tube.  As  a  rule,  this 
fold,  and  the  consequent  diminution  in  the  size  of  the  orifice,  are  but 
little  marked  in  the  first  years  of  life  and  in  old  age,  which  accounts  for 
the  relative  infrequency  of  tj'phlitis  at  these  periods  of  life. 

The  second  mechanical  factor  is  the  deformity  caused  by  the  abnonnal 
anatomical  position  of  the  organ,  either  as  a  congenital  defect  or  as  a 
pathological  change.  Matterstock  quotes  from  Ziingel,  who  observed  in 
59  cases  in  the  Hamburg  hospital  whole  or  partial  obliteration  30  times, 
catarrh  and  old  fecal  concretions  43  times,  abnormal  adhesions  12  times, 
and  tubercular  ulceration  (without  perforation)  11  times.  Toft  claims  as 
the  result  of  300  personal  investigations  that  every  tliird  person  between 
the  ages  of  twenty  and  seventy  showed  the  traces  of  pi'esent  or  pa^^t 
inflammation,  and  that  actual  ulceration  existed  in  6  percent,  of  all  bo<li« 
examined.  Kraussold  declares  that  this  percentage  is  rather  too  low  tlwn 
too  high,  and  adds  that  among  his  patients — who  were,  it  should  be  stated, 
mostly  phthisical — ^it  was  remarkable  how  extraordinarily  often  the  whole 
vermiform  appendix  was  the  seat  of  an  encroaching  ulcer.  In  a  numl)er 
of  cases  cicatrices  or  cicatricial  alterations  were  found  where  typhoid  fever 
cr  dysentery  had  existed  in  tlie  previous  history. 

Attention  should  at  least  be  called  to  a  last  anatomical  factor  in  explana- 
tion of  the  frequency  of  ulceration  and  inflammation  of  this  structure,  in 
that  its  walls  are  so  sparsely  endowed  with  muscular  tissue  as  to  render  it 
unable  to  empty  itself  of  the  virus  or  germs  of  disease  which  enter  it 
from  the  comparatively  stagnant  reservoir,  the  ccecum. 

Constipation  is  usually  invoked  as  a  cardinal  factor  in  the  genesis  of 
typhlitis  (typhlitis  stercoralis).  Speck  calls  attention  to  the  frequency 
of  the  disease  in  East  Siberia,  where  the  food,  mostly  vegetable,  contains 
a  large  amount  of  indigestible  residue.  But  that  this  condition  cannot 
suflSciently  account  for  the  disease  in  most  cases  is  proved  by  the  fact  tliat 
constipation  is  more  frequent  in  advanced  life  and  among  females,  m 
whom  typhlitis  with  its  associate  lesions  is  more  infrequent.  For  the 
same  reason  a  sedentary  mode  of  life  loses  force  as  an  argument  in  its 
production.     Perhaps  the  most  eflBcient  cause  of  the  condition  is  a  local 
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paresis  of  the  muscular  tissue  of  the  c«BCum  produced  by  the  irritation  of 
iutestinai  catarrh,  of  disease  virus,  of  a  fecal  coucretion  or  a  foreign  body 
— ^an  irritation  which  may  induce  first  a  spasmodic  action,  and  subsequent- 
ly, as  a  result,  a  partial  paralysis  or  a  paresis.  The  same  condition  may 
be  brought  about  more  directly  by  the  presence  of  a  centre  of  irritation — 
viz.  by  reflex  inhibition  of  innervation.  Accumulation  and  impaction  of 
feces  must  then  necessarily  ensue,  and  it  is  highly  probable  that  this 
accumulation  otxjurs  in  this  way  as  a  result  more  frequently  than  as  a 
cause  of  the  condition.  For  the  symptoms  of  a  simple  awumulation  of 
feces  (coprostasis)  are  never  so  severe,  at  least  at  the  start,  as  to  mark  the 
onset  of  a  genuine  typhlitis.  Nor  is  there  anything  in  healthy  feces  to 
induce  the  signs  of  a  severe  blood-poisoning  which  so  commonly  announces 
the  advent  or  course  of  typhlitis. 

Room  is  here  open  for  the  surmise  that  most  cases  of  typhlitis  pur  et 
simple  are  due  to  the  presence  in  the  caecum  of  the  germs  or  virus  of  dis- 
ease taken  with  the  food  or  drink,  and  traversing  innocuously  the  whole 
length  of  the  alimentary  tract,  to  finally  bring  up  in  this  most  stagnant 
part  of  the  intestinal  canal. 

The  r6le  of  pure  mechanical  causes  cannot  be  ignored  or  underrated  in 
perityphlitis,  understanding  by  this  division  processes  which  commence 
in  the  vermiform  appendix.  For  it  is  the  rule  to  discover  in  the  vermi- 
form appendix  in  these  cases  either  fecal  concretions  or  foreign  bodies, 
Haeckel  and  Buhl  found  concretions  of  meconium  in  a  new-born  child, 
and  fecal  concretions,  intestinal  stones,  are  far  more  frequently  encoun- 
tered than  foreign  bodies.  In  146  accurately  observed  adult  cases  recorded 
by  Matterstock,  fecal  concretions  were  met  with  63  times,  foreign  bodies 
9  times,  while  in  the  other  cases  nothing  could  be  discovered ;  and  in  49 
cases  among  children,  fecal  concretions  were  discovered  27  times,  foreign 
bodies  3  times,  and  nothing  abnormal  in  the  remaining  cases.  Not  infre- 
quently a  small  foreign  body  acts  as  a  centre  of  crystallization  for  feces 
which  become  superimposed  in  successive  layers.  Hairs,  as  of  the  beard, 
sometimes  officiate  in  this  way.  Among  other  foreign  bodies  met  with 
in  fatal  cases  of  perforation,  independently  of  feces,  may  be  mentioned 
round- worms  (Falx^r),  cheriy-stones  (Paterson),  needles  (Payne\  fish- 
bones (Zungel),  gall-stones  (Hallete),  a  mass  of  ascarides  (Klebs),  buttons 
(Gerhardt),  etc.,  etc.  As  already  intimated,  supposed  foreign  bodies  are 
often  found  on  examination  to  be  nothing  else  than  intestinal  concretions. 
As  to  cherry-stones,  which  are  so  often  accused  of  producing  typhlitis, 
Biermer  ana  Bossard  found  it  difficult  or  impossible  to  force  them  into 
the  vermiform  process. 

Morbid  Anatomy. — ^The  lesions  revealed  upon  the  post-mortem  table 
show  for  the  most  part  the  ordinary  picture  of  perforative  peritonitis,  which 
is  by  far  the  most  frequent  cause  of  death.  The  peritoneum  in  the  vicin- 
ity of  the  perforation  is  found  hyperaemic,  swollen,  necrosed,  covered  with 
flakes  of  soft  fibrin,  or  partially  agglutinated  to  contiguous  structures. 
The  wall  of  the  bowel  is  very  much  thickened  by  catarrhal  swelling  of 
its  mucosa,  proliferation  of  its  submucous  tissue  in  more  chronic  cases, 
oedema  of  all  its  coats,  or  suppurative  processes.  Not  infrequently  the 
mucous  tissue  is  the  seat  of  extensive  ulceration  which  may  involve  other 
stnicturcs  of  the  gut  or  form  an  abscess,  even  as  large  as  a  man's  head, 
in  its  immediate  vicinity.     The  abscess  may  remain  strictly  localized  or 
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may  wander  to  discharge  itself  into  the  ileum,  csecum,  duodenum,  and 
diaphragm  (Bamberger)  with  resultant  empyema  (Duddenhausen),  colon 
(Prudhomme),  bladder  (Bossard),  in  which  case  the  fecal  concretion 
became  the  nucleus  for  a  vesical  stone;  acetabulum  (Aubry),  inferior 
vena  cava  (Demaux),  or  peritoneal  cavity,  the  most  frequent  eventuality. 
Duddenhausen  saw  in  one  case  a  pylephlebitis  result,  v  on  Buhl  a  pyle- 
phlebitis and  metastatic  liver  abscess,  which  condition,  Matterstock  says, 
IS  noted  11  times  in  146  autopsies;  and  older  writers  speak  of  discharges 
into  the  pleural  sac,  into  the  lungs,  pericardium,  uterus,  vagina,  etc-  A 
curious  case  was  observed  by  Eichhorst  in  Frerichs'  clinic,  where  pus 
found  escape  through  the  umbilicus.  So  cases  of  burrowing  sinuses  with 
abscesses  at  distant  seats,  as  in  the  groin  or  lumbar  region,  fistulse  with 
continuous  discharge,  and  other  curiosities,  may  be  found  among  the 
records  by  tlie  curious. 

In  cases  of  more  acute  course  the  lesions  are  often  found  centred  about 
the  vermiform  appendix.  The  most  various  contortions,  adhesions,  or 
erosions  are  observed  in  this  structure.  Occasionally  a  constriction 
occludes  the  course  of  the  tube,  while  die  distal  end  is  dilated  into  a 
condition  of  hydrops.  It  may  be  found  perforated  in  one  or  in  several 
places.  The  cicatrices  or  agglutinations  of  old  attacks  may  be  encoun- 
tered ;  it  may  be  cut  in  two  or  three  pieces  (Matterstock),  or  have  been 
entirely  absorbed.  Kraussold  records  a  case  of  this  kind  in  a  colleague 
who  died  of  typhlitis.  Upon  the  post-moitem  table  no  trace  of  the  ver- 
miform appendix  could  b^  encountered  except  a  dimple  on  the  mucous 
surface  of  the  ccecum,  indicating  the  site  of  its  former  orifice. 

Symptomatology. — Typhlitis  announces  itself  in  two  ways — sud- 
denly and  insidiously.  In  adults  the  disease  b^ns  as  a  rule  with 
violent  signs;  i«  children  there  is  often  a  prodromatous  stage  which 
may  last  for  days  or  for  months  before  a  positive  diagnosis  can  be  estab- 
lished. There  are  in  these  cases  anorexia  and  vomiting,  constipation  and 
diarrhoea,  colicky  pains,  mostly  concentrated  about  the  ileo-csecal  region. 
There  are  at  this  time  a  disinclination  to  stand  or  walk,  a  stooped  posture 
or  gait,  occasionally  a  light  icterus,  a  feeling  of  formication  or  paresis  in 
the  right  leg,  and  lastly  an  increased  resistance  or  a  palpable  tumor  in 
the  right  ileum. 

In  3ie  adult  the  disease  is  wont  to  begin  with  more  tempestuous  sig^is. 
Not  infrequently  it  is  ushered  in  with  a  well-marked  chill,  upon  which 
immediately  supervenes  a  sharp  pain  at  the  aifected  region.  A  general 
collapse  of  strength  soon  follows,  with  fever,  thirst,  a  husky  voice,  a 
coated  tongue,  vomiting,  singultus,  and  an  expression  of  anxiety.  The 
impression  of  serious  illness  becomes  apparent  at  once.  The  case  early 
beai-s  the  aspect  of  a  grave  infectious  disease.  A  constant,  dull,  boring, 
gnawing,  or  lancinating  pain  in  the  right  iliac  region  first  excites  the 
suspicion  of  the  physician  as  to  the  real  nature  of  the  disease.  In  chil- 
dren the  pain  is  sometimes  felt  first  in  the  epigastrium ;  in  three  cases 
mentioned  by  Biichner,  Herzfelder,  and  Traube  it  was  first  experienced 
in  the  left  ileum.  There  may  be  at  this  time  no  tumor,  but  there  is 
increased  resistance  to  pressure  and  exquisite  tenderness  to  touch  in  the 
neighborhood  of  the  csscum.  The  whole  abdomen  is  more  or  less  tender, 
ana  often  tumid.  If  there  should  be  also  gurgling  from  displacement 
of  gas,  doubt  is  excited  as  to  the  possible  existence  of  typhoid  fever. 
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In  the  course  of  a  few  da3's  the  tumor  takes  shape.  A  typhlitis  stor- 
coralis  shows  a  distension  of  the  whole  ascending  colon,  a  sausagc-shajx^l 
tumor,  smooth  or  nodulated,  along  the  entire  right  side  of  the  abdomen, 
with  increased  resistance  also  in  the  transverse  colon.  More  frequently 
in  tj'phlitis — and,  as  a  rule,  in  peri-  and  paratyphlitis — the  tumor  or 
tumefaction  is  more  localized  about  the  head  of  the  colon.  Frequently 
the  swelling  is  so  great  as  to  be  visible  as  a  protrusion  or  bulging  of  the 
affected  region.  Percussion  shows  dulness,  tanquam  femoris,  in  cases  of 
pure  t^'phlitis,  whereas  in  peri-,  and  more  especially  in  paratyphlitis,  there 
is  tympanites  on  light  ana  dulness  only  on  deep  percussion.  Palpation 
or  palpatory  auscultation  occasionally,  though  very  rarely,  reveals  a  peri- 
toneal friction  sound  (Gerhard t). 

The  third  cardinal  symptom  of  the  disease  is  the  disturbance  of  diges- 
tion, which,  as  stated,  often  precedes  or  attends  the  first  manifestation  of 
the  pain  and  the  tumor.  Anorexia,  nausea,  and  vomiting — which  is  in 
the  last  stage  of  the  disease  often  substituted  by  singultus — present  them- 
selves as  occasional  or  constant  signs  of  the  disease.  Constipation  remains 
as  a  rule  throughout  the  whole  course  of  the  disease  with  an  obstinacy 
which  sometimes  excites  apprehension  of  an  intestinal  occlusion ;  or  the 
constipation  may  alternate  with  diarrhoea  or  dysenteric  phenomena,  more 
especially  in  the  earlier  stages.  The  tongue  is,  as  a  rule,  heavily  coated, 
or  in  typhoid  states  is  dry,  glazed,  or  fissured,  and  sordes  covers  the  teeth 
and  gums. 

Fever  is  not  a  necessary  factor  in  typhlitis,  but  when  present  distin- 
guishes itself  by  its  irregular  range. ,  The  pulse  is  usually  accelerated, 
full,  and  hard ;  the  skin  is  dry  and  harsh ;  the  urine  is  scanty  and  high- 
colored,  and  contains  "almost  without  exception  unusually  large  quanti- 
ties of  indican  "  (Eichhorst). 

Perforation,  when  it  occurs,  is  usually  recognized  at  once  by  the  signs 
of  more  or  less  immediate  collapse,  which  ouickly  results  in  death. 

The  abdomen  becomes  suddenly  distendca,  meteoric  over  its  entire  sur- 
face, the  normal  hepatic  dulness  giving  place  to  a  tympanitic  resonance. 

Not  infrequently  perforation  occurs  as  the  result  of  an  accident,  as  after 
a  push  or  blow  upon  the  abdomen  (Volz),  heavy  lifting  (Volperling),  rid- 
ing in  a  wagon  (Marsh),  after  dancing  (Cless),  mere  turning  of  the  body 
in  bed  (Langdon  Downs),  after  emesis  (Urban"),  purgation  (Stokes),  enema 
(Mdlien,  etc.,  etc.  That  the  slightest  agitation  may  suffice  at  times  to 
break  dfown  the  last  barrier  of  serous  tissue  separating  the  intestinal  and 
peritoneal  cavity  is  shown  in  the  case  recorded  by  With,  where  fatal  per- 
forative peritonitis  occurred  after  a  fit  of  immoderate  laughter. 

Paratyi)h litis  distinguishes  itself  from  the  other  forms  of  the  disease 
by  its  more  insidious  character.  There  is  also  in  paratyphlitis,  as  a  rule, 
less  disturbance  in  the  alimentary  canal.  The  caecum  in  paratvphlitis  is 
mostly  empty  or  is  filled  with  gas,  whose  presence  is  recognized  by  tym- 
panitic resonance  on  lighter  jKircussion.  On  the  other  hand,  paratyphlitis 
IS  characterized  by  the  greater  frequency  of  pressure  signs  in  the  right 
lower  extremity.  If  the  subjacent  iliac  and  psoas  muscles  be  implicated, 
the  thigh  is  flexed  upon  the  leg  in  decubitus.  Various  parajsthesire,  for- 
mication, numbness,  pain,  and  veritable  paresis  are  experienced  in  the 
right  leg.  Dysuria,  retraction  of  the  testicle,  and  priapism  may  also 
occur  in  this  form  of  the  disease.     Or  pressure  upon  the  iliac  vein 
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indaces  thrombosis,  with  oedema,  milk  leg.  The  long-continued  process 
of  suppuration  in  paratyphlitis  leads  also  at  times  to  hectic  fever  or 
pyaemia,  with  slow  marasmus. 

In  all  cases  relapses  are  very  frequent,  as  repeated  occurrences  of  tlie 
disease  constitute  the  rule.  Eichhorst  records  the  case  of  a  court-officer 
who  suffered  five  attacks  of  paratyphlitis  in  the  short  space  of  one  and  a 
half  years. 

Diagnosis. — ^The  recognition  of  the  disease  is  mostly  simple.  The 
pain,  the  tumor,  and  the  disturbances  of  digestion  sufficiently,  and  for 
the  most  part  sufficiently  early,  distinguish  the  affection. 

Simple  impaction  of  feces  is  differentiated  by  the  history  of  constipa- 
tion ;  by  the  feel  of  the  hardened  feces,  which  form  an  elongated,  nodu- 
lated, sausage-shaped  tumor  along  the  entire  ascending  colon,  and  later  in 
shifting  along  the  transverse  colon ;  by  the  comparatively  slight  tender- 
ness ;  and  by  the  entire  relief  which  follows  thorough  irrigation  of  tiie 
bowel. 

Cancer  may  be  eliminated  by  regard  of  the  age  of  the  patient,  the  slow 
development  and  oourse  of  tlie  symptoms,  and  the  gradual  manifestation 
of  its  cachexia. 

Invagination  is  an  affection  for  the  most  part  of  early  childhood — is 
marked  by  the  sudden  appearance  of  violent  symptoms  of  dL^turbauioe 
of  digestion,  vomiting,  often  stercoraceous,  occlusion,  diarrhoea,  or  dysen- 
tery, with  straining  and  discharges  of  blood. 

Duration. — Typhlitis  and  its  complications  have  no  definite  duration. 
A  case  may  terminate  fatally  in  th^  course  of  a  few  days  or  may  extend 
itself  over  months,  or  with  its  effects  over  years  or  for  life.  The  disease 
is,  as  a  rule,  much  shorter  in  childhood  than  in  adult  life.  According  to 
Matterstock,  nearly  one-half  (44  per  cent.)  of  children  succumb  to  the 
disease  within  the  first  three  days.  Wood  reconls  the  case  of  a  girl  aged 
ten  who  died  in  nine  hours.  The  average  duration  of  cases  of  typhlitis 
without  suppuration  ranges  from  fourteen  to  twenty-one  days.  The  early 
evacuation  of  inflammatory  products  by  aspiration  or  incision  may  cut 
the  disease  short  at  any  time,  or  exacerbations  and  remissions  may  mani- 
fest themselves  for  months  or  years — ^a  condition  especially  liable  to  occur 
when  burrowing  sinuses  or  fistulse  develop,  or  when  passive  encapsulated 
abscesses  are  aroused  into  activity  by  some  accident  or  indiscretion  on  the 
part  of  the  patient. 

Prognosis. — A  case  of  typhlitis  stercoralis  has  no  gravity,  and  should 
terminate  or  be  terminated  within  twenty-four  to  forty-eight  hours  after 
its  recognition.  Neglected  or  unrecognized  cases,  however,  are  not  infre- 
quently fatal  from  tlie  circumscribed  or  more  esj^ecially  diffuse  peritonitis 
which  may  ensue. 

Typhlitis  independent  of  fecal  impaction  is  always  a  grave  affection, 
i-equiring  in  every  instance  a  very  guarded  prognosis. 

Every  form  of  typhlitis  is  more  fatal  in  childhood  than  in  adult  life, 
and  any  case  of  the  disease  may  present  grave  complications  or  assume  a 
dangerous  form  at  any  time.  The  greater  danger  of  childhood  lies  in  the 
greater  liability  to  peritonitis.  Most  subsequent  writers  confirm  this  state- 
ment, first  made  by  Willard  Parker,  who  also  remarked  that  suppurative 
processes,  absceas  formation,  is  more  common  in  the  adult  The  mortal- 
ity of  perityphlitis  alone  in  childhood  is  70  per  cent.,  in  adult  life  30  fet 
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oent.^  80  that  the  proportion  of  recoveries  is  exactly  the  reverse  of  these 
figures  at  the  different  periods  of  life. 

The  general  adoption  of  the  opium  treatment  has,  however,  rendered 
the  prognosis  of  typhlitis  far  more  favorable — ^has,  in  fact,  reduced  the 
mortality  in  adult  life  from  80  per  cent.,  the  appalling  figures  of  the  older 
statistics  (Volz),  to  30  per  cent,  the  ratio  of  modern  times. 

The  means  of  earlier  detection  and  readier  relief  of  accumulated  pus 
have  also  contributed  much  to  reduce  the  mortality  of  typhlitis.  In 
1872,  Bull  of  New  York  had  to  report  of  67  cases  of  perityphlitic  abscess 
collected  by  him,  mostly  treated  without  operation,  a  mortality  of  47 J  jjer 
cent.,  while  ten  years  later  (1882)  Noyes  of  Providence  was  able  to  report 
of  100  cases  treated  by  operation  a  mortality  of  only  16  percent.  (Pepper '). 

The  development  of  fistulse  or  wandering  abscess,  the  occurrence  of 
pyaemia  and  peritonitis,  necessarily  aggravate  the  prognosis  of  a  simple 
case.  Perforation  is  fatal  of  neoe&sity,  yet  cases  are  not  wanting  where 
recovery  has  oanirred  even  after  this  gravest  of  all  the  accidents  of  the 
disease.  Thus,  Patschkrowski  reports,  from  Frerichs*  clinic,  a  case  of 
recovery  after  perforation,  and  Pej)per  mentions  the  results  of  an  autopsy 
made  upon  an  old  man  who  died  of  vesical  hemorrhage,  in  whom  he 
'*  found  that  there  had,  at  some  unknown  previous  time,  been  perforation 
of  the  appendix." 

Prophylaxis. — The  prevention  of  typhlitis  has  reference  more  espe- 
cially to  cases  of  habitual  recurrence  of  the  disease  in  adults,  or  to  the 
earliest,  prodromatous,  stage  in  childhood.  The  slightest  manifestation 
of  pain  in  the  right  iliac  region  should  be  looked  upon  with  suspicion  in 
these  cases,  and  absolute  rest  enjoined  at  once.  Since  in  childhood  per- 
foration has  occurred  in  insidious  cases  after  so  slight  an  irritation  as  a 
laxative  or  an  enema,  or  even  after  a  bath,  every  provoaition  of  this  kind 
should  be  avoided.  Injunction  is  to  be  put  u2)on  all  solid  food  in  all' 
cases  in  the  inception  as  well  as  throughout  the  course  of  the  affection, 
that  the  element  of  coprostasis  be  not  suj>eradded  to  the  irritation  of  the 
disease.  Adults  subject  to  frequent  recurrences  or  relapses  will  thus 
avoid  also  thie  development  or  aggravation  of  an  intestinal  catarrh,  which 
in  other  cases  of  trivial  import  may  become  dangerous  to  them.  Many 
cases  of  tyi)hlitis  are  doubtless  aborted  at  the  start  by  the  observance  of 
absolute  rest  and  abstinence  from  food  or  rigid  diet  at  the  start. 

Treatment. — Perhaps  no  disease  requires  such  careful  consideration 
of  its  cause  or  form,  inasmuch  as  the  different  varieties  call  for  entirely 
different  treatment.  A  typhlitis  stercoralis,  for  instance,  requires  an 
exclusive  evacuant  treatment,  whereas  a  peri-  or  paratyphlitis  demands 
a  treatment  that  shall  put  the  bowels  at  rest. 

The  safest  and  most  effective  method  of  emptying  the  csecum  of  impacted 
feces  is  by  irrigation  of  the  bowels  by  means  of  the  funnel  syringe  devised 
by  Hegar.  The  patient  is  put  in  the  knee,  elbow,  or  chest  jwstnre,  and 
warm  water — which  is  the  best  solvent  for  hardened  feces — is  allowed  to 
slowly  inundate  the  whole  tract  of  the  colon,  after  the  manner  and  with 
the  precautions  already  pointed  out  in  the  article  on  dysentery.  Feeble 
or  reduced  patients  should  be  supported  in  this  posture  until  as  much 
water  as  possible  is  slowly  introduced.  As  a  rule,  a  single  thorough  irri- 
gation will  suffice,  or  one  or  several  additional  operations  may  be  required 

»"  Contribution  to  the  Clinical  Study  of  Typhlitis,  etc.,"  Trara,  Med,  Soc  Penna.,  1883. 
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to  secure  the  desired  effect.  At  the  same  time,  broken  doses,  twenty 
grains,  of  sulphate  of  magnesia  may  be  administered  every  hour  or  two, 
not  so  much  for  the  purpose  of  exciting  additional  peristalsis  as  of  turo- 
iug  water  into  the  intestinal  canal  from  above. 

The  other  varieties  of  the  affection  call  for  opium  at  the  start,  with  the 
double  view  of  preventing  the  irregular,  spasmodic,  or  tetanic  contraction 
of  the  muscular  coat  and  of  obviating  the  danger  of  peritonitis.  Opium 
is  not  contmindicated  in  these  cases,  even  if  the  element  of  fecal  impaction 
be  superadded,  as  all  clinicians  are  familiar  with  the  fact  that  the  bowels 
will  move  of  themselves  at  times  even  under  its  full  narcotic  effects. 

The  remedy  is  best  given  in  fluid  form,  as  in  the  tincture,  that  the 
dose  may  be  graduated  m  its  repetition  to  secure  its  full  effect  without 
danger.  When  a  quick  action  is  required,  morphia  hypodermically  may 
be  preferred;  yet  it  is  to  be  remembered  that  opium  with  all  its  active 
principles  is  of  more  value  in  the  relief  of  peritonitis  than  morphia  alone. 
A  careful  watch  should  be  kept  upon  all  patients  treated  with  large  or 
frequently-repeated  doses  of  opium,  that  its  toxic  effects  be  avoided.  Not 
infrequently  symptoms  of  poisoning  have  supervened  after  a  sudden 
relief  of  pain,  necessitating  the  use  of  means  to  keep  the  patient  awake 
for  a  number  of  hours. 

Hot  embrocations,  or  poultices  applied  over  large  surfaces  of  the  abdo- 
men, give  great  comfort  to  the  patient,  though  the  very  opposite  ti'eat-- 
ment  of  an  ice-bag,  occasionally  shifted  or  suspended,  is  more  agreeable 
in  some  cases  in  the  inception  of  the  disease. 

So  soon  as  a  distinct  doughy  sensation  or  a  more  marked  fluctuation 
indicates  the  development  of  pus,  steps  should  be  undertaken  at  once  to 
secure  its  evacuation.  In  cases  of  doubt  it  is  best  to  make  a  tentative 
exploration  with  the  needle  of  the  aspirator,  a  large-sized  needle  being 
preferred  on  account  of  the  liability  of  occlusion  with  tissue-shreds  or 
other  d6bris.  It  is  quite  surprising  how  rapidly  a  case  clears  up  at  times 
after  the  evacuation  of  even  only  a  drachm  or  two  of  oedematous  fluid. 
More  frequently,  however,  the  aspiration  must  be  repeated  until  a  quan- 
tity of  pus  is  secured  and  the  abscess  completely  discharged. 

An  abscess  of  more  superficial  situation,  of  larger  size,  or  of  continuous 
formation  is  best  relieved  by  free  incision.  As  to  the  time  of  the  opera- 
tion, the  old  rule,  ubi  pus  ibi  incisio,  holds  good  here  as  elsewhere.  An 
early  evacuation  of  the  products  of  inflammation  prevents  the  supreme 
danger  of  perforative  peritonitis  or  the  formation  of  burrowing  sinuses, 
fistulse,  amyloid  degeneration,  and  marasmus. 

Indurated  tumors  are  sometimes  made  to  soften  under  the  long-contin- 
ued use  of  cataplasms,  and  chronic  thickenings  of  the  ^valls  of  the  intes- 
tine are  relieved  by  general  tonics,  mild  laxatives,  mineral  waters,  and 
gentle  frictions  with  iodine  or  mercurial  ointments. 

Perforative  peritonitis  calls  for  opium  in  maximum  doses  as  a  means 
of  facilitating  possible  agglutinations  or  encapsulations,  and  a  forlorn 
hope  is  offered  in  an  early  laparotomy,  which  the  bolder  surgeons  are 
now  undertaking  in  the  equally  desperate  cases  of  perforation  by  gall-  or 
kidney-stones,  etc. 

Under  no  circumstances  should  a  patient  affected  with  typhlitis  leave 
the  bed  until  the  last  trace  of  inflammation  has  subsided,  as  in  no  dis- 
ease is  there  greater  liability  to  recurrence  or  relapse* 


INTESTINAL  ULCER. 

By  JAMES  T.  WHITTAKER,  M.  D 


Intestinal,  ulceb,  Ulcus  intestinorum  entero-heloosis  (IXxwcc^y  ulcer), 
represents  a  solution  of  continuity  in  the  wall  of  the  intestine,  affecting 
first,  as  a  rule,  its  mucous  coat.  Ulcer  of  the  intestine,  like  ulcer  of  the 
stomach,  its  occasional  congener  and  not  infrequent  associate,  is  the  expres- 
sion of  an  insult  or  injury  offered  to  the  intestinal  coat  in  its  inner  exposed 
sur&ce,  or  of  a  necrobiosis  the  result  of  a  local  occlusion  in  the  general 
blood-supply.  Hence,  ulcer  of  the  intestine  may  be  a  purely  local  dis- 
ease, or  be  the  local  expression  of  a  general,  so-called  constitutional,  dis- 
ease. While  in  many  cases  the  lines  differentiating  these  conditions  may 
not  be  distinctly  drawn,  as  many  so-called  constitutional  conditions  (tuber- 
culosis, typhoid  fever,  etc.)  are  discovered  to  be — ^at  first,  at  least — local 
processes,  the  toxic  ulcer  (arsenic,  mineral  acids)  may  be  taken  as  a  type 
of  the  local  process,  acting  from  within,  and  the  syphilitic  ulcer  as  the 
type  of  the  general  process,  acting  from  without.  At  the  same  time,  it 
must  be  recognized  of  syphilis  that  an  ulcer  may  result  from  the  dissolu- 
tion or  breaking  down  of  a  gummatous  mass  anywhere  in  the  course  of  the 
intestine,  or  may  be  the  effect  of  infection  by  extension  into  the  rectum 
of  syphilitic  processes  about  the  genital  organs,  or,  lastly,  of  direct 
introduction  of  the  disease  in  perverted  intercourse  (pederasty,  coitus 
heterotopicus). 

Ulcer  of  the  intestine  is  occasionally,  though  comparatively  very  rarely, 
observed  also  as  the  result  of  pressure  from  within  or  without.  Such  an 
ulcer  is  properly  considered  of  traumatic  or  mechanical  origin,  as  it  is 
induced  as  the  direct  effect  of  mechanical  irritation  or  arrest  of  blood- 
supply.  Thus,  dense  masses  of  inspissated  feces,  foreign  bodies,  indiges- 
tible residue  of  food,  may  fret  the  mucous  surface  into  a  condition  of 
hypereemia,  and,  later,  absolute  ulceration.  Undue  retention,  as  behind 
a  cicatricial  contraction,  or  an  occlusion  from  whatever  cause  at  places 
where  the  intestinal  tube  normally  offers  resistance  (at  the  ileo-csecal 
valve,  sigmoid  flexure,  etc.),  may  lead  to  ulceration  in  the  same  way. 
Schonlein  has  called  attention  to  the  paralytic  condition  of  the  intestinal 
muscularis  in  age  as  a  predisposing  cause  of  mechanical  intestinal  ulcer ; 
and  Virchow  has  noticed  the  same  condition  among  the  insane,  whose 
intense  preoccupation  leads  to  neglect  of  evacuation  of  the  bowels.  Cer- 
tain intestinal  parasites,  more  especially  ascarides,  are  admitted  as  occa- 
hional  causes  of  ulceration,  and  more  superficial  solutions  of  continuity 
in  the  rectum  have  been  noticed  as  the  result  of  too  frequent  or  too 
careless  use  of  enemata. 
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Curling  was  the  first  to  call  attention  to  the  fact  that  extensive  burns 
of  the  skin  are  sometimes  followed  by  ulceration  of  the  intestines.  The 
ulcerative  process  is  almost  exclusively  confined  to  the  duodenum.  Various 
attempts  have  been  made  to  explain  the  intestinal  ulcer  consequent  upon 
burning  of  the  skin,  but  a  satisfactory  explanation  is  lacking  as  yet. 
Leube  suggests  an  inhibition  in  the  force  of  the  circulation  by  reslson  of 
accumulation  of  waste  products  in  the  blood,  while  Billroth  believes  the 
ulcer  to  be  the  result  of  an  embolic  process.  Whatever  the  cause,  the 
frequency  of  its  occurrence  makes  it  more  than  a  mere  coiucidcooc. 
According  to  Meyer,  it  is  observed  most  frequently  in  women,  and 
shows  its  first  symptoms  in  seven  to  fourteen  days  after  the  initial 
burn. 

Aside  from  toxic  and  traumatic  causes,  ulcer  of  the  intestine  occurs 
as  the  result  of  dysentery,  typhoid  fever,  and  tuberculosis— diseases  men- 
tioned in  the  order  of  frequency  in  the  production  of  intestinal  ulcer. 
The  ulcers  of  dysentery  in  the  large  intestine,  and  of  typhoid  fever  in 
the  small  intestine,  assume  such  prominence  in  these  afiections — having 
even  been  erroneously  considered  at  one  time  as  the  cause  of  these  maladies 
— that  tlieir  study  belongs  to  the  history  of  these  diseases.  The  ulcer 
of  tuberculosis  is  rather  an  accident  in  the  course  of  this  afiectioo,  and 
is  now  recognized  as  the  occasional  result  of  direct  infection  by  tlie  inges- 
tion of  tuberculous  flesh,  or,  far  more  frequently,  of  the  deglutition  of 
tuberculous  sputum.  As  a  rule,  the  tuberculous  ulcer  shows  itself  late 
in  the  course  of  pulmonary  phtliisis,  and  is  the  cause  of  the  obstinate 
and  colliquative  diarrhoea  which  speedily  exhausts  the  patient.  Yet  cases 
are  occasionally  met  in  which  numerous  or  extensive  ulcers  occur  in  the 
intestinal  canal  early  in  the  history  of  phthisis,  before  any  serious  damage 
lias  been  inflicted  upon  the  lungs.  The  tuberculous  ulcer  aflects,  and  for 
the  most  part  is  confined  to,  the  same  structures  which  form  the  seat  of 
disease  in  typhoid  fever — viz.  the  solitary  and  agminated  glands  of  the 
ileum.  When  the  bacilli  tuberculosis  are  conveyed  to  the  intestine  by 
means  of  the  lymph-  and  blood-supply  tli  rough  the  mesenteric  vessels,  the 
resulting  ulcer  takes  the  shape  of  the  vascular  arrangement ;  that  is,  the 
long  axis  of  the  ulcer  is  at  right  angles  to  the  course  of  the  tube.  Thus, 
if  sufficiently  extensive,  the  ulcer  may  be  circular  or  form  a  eirdle  or 
ring  entirely  around  the  tube.  With  the  tubercular  ulcer  or  ulcers  are 
usually  found  tubercular  nodules  or  plaques  in  the  serous  ooat,  which  are 
visible  to  the  naked  eye  as  opacities  or  milky  deposits  beneath  tlie  peri- 
toneal coat.  The  glands  of  the  mesentery  may  be  at  the  same  time  so 
much  increased  in  size*  as  to  form  visible  or  palpable  tumors  in  the 
abdomen. 

The  fi'equency  with  which  tuberculosis  affects  the  vermiform  appendix 
has  already  been  noticed  in  detail  in  the  etiology  of  perityphlitis. 

The  ulcer  of  the  intestine  which  is  the  result  of  a  catarrhal  process, 
so  called,  belongs  to  the  history  of  chronic  diarrhoea  and  dysentery. 

The  true  intestinal  ulcer,  per  se,  which  Ims  its  analogue  in  the  stomach 
as  the  gastric  ulcer,  ulcus  rotundum,  is  due  to  the  same  cause  as  in  the 
stomach — viz.  to  arrest  of  circulation  and  erosion  by  the  gastric  juice. 
It  is  a  well-established  fact  in  physiology  that  gastric  digestion  is  con- 
tinued— is,  indeed,  mainly  efiected — ^in  the  small  intestine ;  hence  it  is 
not  surprising  to  learn  that  an  arrest  of  circulation  in  the  small  intestine 
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is  attended  by  the  same  result  The  fact  that  this  so-called  peptic  ulcer 
is  found  almost  exclusively  in  the  duodenum  speaks  most  emi)hatically 
for  this  origin  of  the  disease.  Arrest  of  the  circulation  in  the  iutestina! 
wall  may  be  due  to  embolus,  which,  according  to  the  observatious  of 
Nothuagel  and  Par^nski,  is  not  infrequently  found  in  tlie  branches  of  the 
duodenal  artery;  to  infarction,  the  condition  so  commonly  encountered  in 
pysemia  and  septicsemia ;  or  to  thrombotic  occlusion,  as  seen  in  amyloid 
degeneration — a  disease  process  which  selects  by  preference  the  vessels  of 
the  alimentary  canal,  along  with  those  of  the  kiduey  and  spleen. 

Tlie  duodenal  resembles  the  gastric  ulcer  in  form  as  well  as  origin.  It 
lias  the  same  appearance,  in  its  recent  stage  at  least,  of  having  been  cut 
out  with  a  punch,  shows  no  inflammation,  mduration,  or  thickening  about 
its  borders,  and  presents  the  same  funnel-shape  with  terraced  walls,  its 
a))ex  below  eccentrically  situated,  as  a  rule  corresponding  to  the  situation 
of  the  artery.  It  is  most  frequently  found  in  tlie  upjKjr  horizontal  por- 
tion of  the  duodenum,  but  is  occasionally,  though  rarely,  seen  in  the 
descending  portion.  In  the  further  course  of  the  duodenum  the  gastric 
juice  becomes  gradually  neutralized,  so  that  ulcers  situated  below  the 
orifice  of  the  gall-ducts  are  very  great  exceptions.  In  Krauss'  collection 
of  47  cases  but  2  were  found  in  the  lower  sections  of  the  duodenum. 
The  intestinal  like  the  gastric  ulcer  is  usually  found  single  or  alone,  but 
occasionally  two,  three,  or  even  four  ulcers  are  encountered.  According 
to  the  tables  of  Morot,  a  single  ulcer  is  found  in  81.8  per  cent,  of  cases, 
two  in  9.2  per  cent.,  and  tliree  and  four  in  4.5  per  cent.  each. 

Duodenal  like  gastric  ulcers  are  attended  with  the  liability  to  hemor- 
rhage and  perforation  in  equal  if  not  greater  degree.  There  is  also  ^e 
same  tendency  to  implication  of  contiguous  structures.  Stich  records  a 
case  of  perforation  ot  the  aorta ;  Eichenhorst  mentions  the  formation  of 
abnormal  communication  with  the  gall-bladder ;  and  Frerichs,  a  throm- 
bosis of  the  vena  porta  in  conseouence  of  duodenal  ulcer.  Lastly,  the 
process  of  cicatrization  may  be  followed  by  the  same  disasters  as  occur 
m  pyloric  ulcers  in  consequence  of  contraction  and  constriction.  Thus, 
the  orifices  of  the  pancreatic  or  choledochus  ducts  may  be  narrowed  or 
completely  closed,  or  the  whole  lumen  of  the  duodenum  obliterated,  with 
consecutive  dilatation  of  the  stomach  and  oesophagus,  as  in  the  case  nar- 
rated by  Biermcr.  A  very  nice  question  in  differential  diagnosis  as 
between  i^yloric  carcinoma  and  pyloric  or  duodenal  ulcer  is  sometimes 
raised  in  this  way.  In  the  vast  majority  of  cases  it  is  safe,  even  in  the 
absence  of  a  palpable  tumor  and  without  regard  to  the  age  of  the  patient, 
to  decide  this  question  in  favor  of  carcinoma.  Gases  of  complete  occlu- 
sion constitute  the  rule  in  carcinoma,  and  the  very  great  exception  in 
ulcer. 

It  remains  to  be  said  that  duodenal  is  much  moi*e  rare  than  gastric 
ulcer,  in  the  ratio  of  1  to  30,  and  that,  unlike  gastric  ulcer,  it  chiefly 
affects  males.  According  to  the  statistics  of  Krauss,  already  cited,  the 
ratio  of  males  to  females  is  9  to  1,  and  according  to  Trier  the  ratio  is  5  to 
1.  It  occurs  in  greatest  frequency  between  the  ages  of  thirty  to  forty, 
diminishing  in  frequency  with  advancing  age. 

Symptomatology. — Ulcer  of  the  intestines  announces  itself  by  symp- 
toms which  are,  as  a  rule,  much  more  vague  and  indefinite  than  the  same 
process  in  the  stomach.     In  a  certain  percentage  of  cases  the  symptoms 
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may  be  entirely  latent,  and  the  cause  of  a  sadden  death  be  revealed  only 
on  the  post-mortem  table.  In  less  severe  cases  the  entire  symptomatologj 
of  intestinal  ulcer  is  grouped  under  the  term  dyspepsia^  no  cnaracteristic 
phenomena  beine  manifest  throughout  the  course  of  the  disease. 

On  the  other  hand,  a  very  small  ulcer  may  give  rise  to  the  most  dan- 
gerous symptoms — hemorrh^e  and  perforative  peritonitis,  which  may  be 
even  fatal  in  the  course  of  a  iQvr  days  or  hours. 

Among  the  symptoms  that  appear  with  prominence  in  the  course  of  the 
disease  is  pain.  Although  cases  are  abundantly  on  record  marked  by  tlie 
entire  absence  of  pain,  and  although  pain  is  by  no  means  so  universally 
present  as  in  gastric  ulcer,  it  occurs  in  the  great  majority  of  cases  of  ulcer 
of  the  intestine.  The  pain  of  intestinal  ulcer  distinguishes  itself  from 
gastric  ulcer  by  being  more  independent  of  the  character  of  the  food  or 
the  time  of  taking  it.  For  the  most  part,  it  occurs  in  attacks  of  colic, 
which  are  characterized  at  times  by  their  extreme  severity,  long  duration, 
and  obstinacy  to  every  means  of  relief.  These  attacks  occur  in  paroxysms 
with  complete  or  only  incomplete  remissions,  and  are  ascribed,  as  in  gastric 
ulcer,  to  the  erosive  action  of  the  gastric  juice  upon  exposed  nerve-fibres, 
the  intervals  of  relief  corresponding  to  the  periods  of  exhaustion  of  the 
nerve-centres.  At  the  same  time,  in  exceptional  cases,  a  long-continued 
localized  tenderness  to  pressure  may  indicate  the  seat  of  the  disease. 

Palpation  may  elicit,  besides  tenderness,  points  or  regions  of  induration 
or  intumescence.  Such  a  condition  is  more  especially  encountered  in  cases 
of  tuberculous  disease,  the  so-called  scrofula  of  tlie  intestine  or  the  tabes 
mesentcrica  of  childhood.  More  localized  enlargements  are  occasionally 
togbe  felt  in  the  vicinity  of  the  duodenal  or  other  intestinal  ulcer  in  con- 
sequence of  circumscribed  peritonitis,  with  its  resultant  agglutinations 
and  adhesions.  In  this  connection  caution  must  be  exercised  not  to 
confound  masses  of  impacted  feces  with  tumefactions.  The  history  of 
constipation  or  the  administration  of  a  light  laxative  will  generally  suf- 
fice to  remove  this  source  of  error. 

Anorexia  is  a  symptom  of  intestinal  ulcer  as  a  rule.  The  loss  of  appe- 
tite may  amount  to  a  complete  aversion  to  all  food  or  only  to  the  more 
fatty  articles  of  diet.  A  curious  exception  to  tliis  rule  is  not  infrequently 
seen  in  the  unappeasable  hunger  of  children  the  victims  of  tuberculous 
ulceration.  The  contrast  offered  in  the  extreme  emaciation  of  these 
patients  has  been  made  the  sul^ect  of  frequent  comment. 

With  this  loss  or  perversion  of  appetite  and  defective  digestion  of  the 
food,  the  general  condition  soon  begins  to  fail.  Though  cases  are  occa- 
sionally met  in  which  a  bien-^tre  has  been  maintained  for  years,  or  a  con- 
dition of  obesity  has  been  retained,  these  cases  form  the  exception  in  the 
history  of  intestinal  ulcer.  More  or  less  emaciation  gradually  develops 
as  a  rule,  and  a  reduction  of  the  general  strength  that  is  out  of  all  pro- 
portion in  its  degree  to  the  loss  of  flesh.  At  the  same  time  the  mental 
condition  of  the  patient  suffers  a  degradation  to  the  level  of  the  sufferer 
with  chronic  dyspepsia. 

The  disturbances  of  digestion  which  occur  in  intestinal  ulcer  present 
many  varieties  in  d^ree  and  kind.  Some  patients  show  none  or  but  fev 
of  the  signs,  while  others  run  the  gamut,  so  to  speak,  in  the  8cnieiolo<o' 
of  dyspepsia.  Heartburn,  eructations,  pyrosis,  borborygmi,  flatulence, 
gastralgias,  pseudo-anginas,  nausea,  and  vomiting,  the  familiar  phenom- 
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ena  of  gastric  or  intestinal  catarrh,  attend  at  some  time  or  Uher  in  the 
course  of  the  disease  most  of  the  cases  of  intestinal  ulcer. 

The  condition  of  the  discharges  demands  notice  in  detail,  more  espe< 
cially  as  abnormalities  in  the  evacuations  belong  among  the  few  of  the 
more  constant  symptoms  of  the  disease. 

Diarrhoea  is  the  rule  in  intestinal  ulcer.  The  discharges  consist  at 
first  of  the  undigested  food  and  the  digestive  juices,  which  have  been 
hurried  along  the  alimentary  canal  and  prematurely  evacuated  on  account 
of  the  increase  of  peristalsis  caused  by  the  irritation  in  the  upper  part 
of  its  tract  The  arrest  of  the  digestive  process  leads  to  early  decompo- 
sition of  the  ingested  matters,  and  thus  imparts  to  the  discharges  an 
exceedingly  offensive  odor.  While,  in  exceptional  cases,  constipation 
may  be  present,  or  even  obstipation  of  the  bowels,  the  discharges  are 
usually  so  abundant  as  to  constitute  a  diarrhoea,  which  in  some  cases  is 
so  frequent  or  profuse  as  to  become  colliquative  and  speedily  exliaust  the 
strength  of  the  patient 

An  ulceration  situated  in  the  colon  or  rectum  would  furnish  the  dis- 
charges characteristic  of  dysentery,  already  described  in  detail,  while  the 
same  process  in  the  ileum  would  show  the  evacuations  characteristic  of 
typhoid  fever  or  tuberculosis. 

The  most  characteristic  ingredient  of  the  true  duodenal  ulcer  is  blood. 
As  stated  in  the  article  on  Heaiorrhaoe  of  the  Bowels,  ulcer  of  the 
intestine  constitutes  the  most  frequent  source  of  tliis  accident,  which 
is  sometimes  so  grave  as  to  destroy  life  in  the  course  of  a  few  days  or 
hours.  The  blood  from  an  intestinal  ulcer  may  be  evacuated  both  by 
the  mouth  and  the  anus,  or  may  be  retained  in  the  alimentary  canal  and 
not  ap{)ear  at  all.  Such  cases  constitute  the  conditiou  known  and  described 
under  the  heading  of  occult  or  concealed  hemorrhage,  whicli  is  recognized 
by  the  rapid  general  collapse  of  the  patient.  When  tlie  blood  issues  from 
a  duodenal  ulcer,  it  is  intimately  commingled  with  the  contents  of  the 
alimentary  canal.  The  discharges  in  such  cases  are  usually  black,  tarry, 
and  more  or  less  fluid ;  whereas  blood  from  the  colon  or  rectum  still  pre- 
serves its  fresh  red  color  and  is  discharged  separate  from  the  feces  or  sim- 
{)ly  coats  its  exterior.  Occasionally  cases  arc  met  where  the  blood  coagu- 
ates  in  the  interior  of  the  intestinal  auial,  to  form  a  cast  of  its  lumen  or 
to  accumulate  in  great  mass  in  the  sigmoid  flexure  or  rectum.  In  one 
case  in  the  experience  of  the  author  such  an  accumulation  was  the  cause 
of  a  very  severe  tenesmus,  which  was  only  relieved  by  the  digital  evacu- 
ation of  large  masses  of  inspissated,  coagulated  blood. 

The  presence  of  pus  would  indicate  lesion  of  the  colon,  as  typically 
shown  in  dysentery,  as  suppuration,  at  least  with  any  visible  products, 
does  not  occur  in  ulcer  of  the  duodenum. 

DuTJATiox. — Ulcer  of  the  intestine  has  no  definite  duration.  As  in 
the  ca«e  of  its  prototype,  gastric  ulcer,  it  may  speedily  be  covered  with 
cicatricial  tissue  and  never  appear  again  in  the  course  of  a  long  life.  But 
such  a  course  is  as  unusual  as  in  gastric  ulcer.  Frequent  recurrence  con- 
stitutes the  rule  in  intestinal  ulcer,  or  a  partial  recovery  with  frequent 
relapses,  as  in  the  course  of  ulcer  of  the  stomach.  So  ulcer  of  the  intes- 
tine is  not  infrequently  a  lifetime  malady,  with  exacerbations  and  remis- 
sions dependent  largely  upon  the  prudence  or  imprudence  of  the  patient 
Avith  regard  to  diet     It  need  hardly  be  stated  that  ulcer  of  the  intestine 
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may  tenxiinate  fatally  even  in  the  coarse  of  a  few  days  from  hemorrhage, 
circumscribed  and  later  diffuse  peritonitis,  or  may  drag  out  a  slow  length 
of  years,  to  finally  destroy  the  patient  with  the  general  symptoms  c)f  inan- 
ition, hydrops,  and  marasmus. 

Diagnosis. — From  what  has  been  already  stated,  it  is  seen  that  ulcer 
of  the  intestine  is  often  entirely  overlooked  or  may  be  readily  confounded 
vnth  other  maladies  of  the  digestive  tract.  Cases  of  traumatic  or  toxic 
origin  are  generally  readily  recognized  by  the  history  of  the  patient,  and 
tuberculosis  reveals  itself  by  the  youth  of  the  individual,  the  existence 
of  the  disease  elsewhere,  the  gradual  emaciation,  the  premature  senes- 
cence— ^in  short,  the  general  signs  of  the  phthisical  habitus,  the  meteor- 
ism,  and  perhaps  the  presence  of  nodular  enlargements  of  the  mesenteric 
glands. 

The  most  characteristic  symptom  of  the  peptic  ulcer  is,  as  has  been 
stated,  hemorrhage.  But  hemorrhage  is  present  in  only  the  minority 
of  cases,  is,  as  a  rule,  occasional  and  transitory^  and  is  at  all  times  diffi- 
cult of  differentiation  as  to  its  souixje.  Blood  from  a  gastric  ulcer  may 
also  be,  voided  per  rectum  as  well  as  j^er  os,  and  the  blood  from  a  duo- 
denal ulcer  after  regurgitation  may  be  wholly  discharged  by  vomiting. 
The  absence  of  vomiting  and  the  presence — more  especially  the  persist- 
ence—of tarry  evacuations  from  the  bowels  would  speak  for  ulcer  of  the 
intestine.  Dilatation  of  the  duodenum,  a  condition  of  ectasia,  closure  of 
the  bile-duct  with  consecutive  jaundice,  or  the  presence  of  fiitty  stools 
from  occlusion  of  the  pancreatic  duct  (a  sign  not  now  n^rded  of  the 
same  value  as  in  the  days  of  Bright),  would  also  declare  in  favor  of  ulcer 
in  the  duodenum. 

As  between  intestinal  ulcer  and  catarrh  or  intestinal  ulcer  and  carci- 
noma, precisely  the  same  rules  would  hold  as  in  the  case  of  the  stomach. 
A  simple  enteralgia  would  be  recognized  by  its  more  frequent  occurrence 
among  females  or  individuals  of  neurotic  temperament ;  by  its  connection 
with  faults  of  diet,  malaria,  or  exposure  to  cold ;  by  the  absence  of  hem- 
orrhage, diarrhoea,  or  peritonitis. 

Prognosis. — ^Too  much  caution  cannot  be  exercised  in  the  prc^osis 
of  ulcer  of  the  intestine ;  for  even  in  the  cases  which  run  a  perfectly 
mild  course  the  gravest,  even  fatal,  accidents  are  liable  to  occur.  The 
danger  of  ijerforation  in  cases  of  typhoid  fever  from  a  single  or  from  one 
of  the  few  ulcers  that  may  be  present  imparts  one  of  the  chief  elements 
of  gravity  to  this  disease ;  and  the  same  catastrophe  may  occur  at  any 
time  in  dysentery  or  tuberculosis.  The  duodenal  ulcer  may  likewise 
have  a  sudden  gravity  imparted  to  a  mild  case  by  a  copious  hemorrhafre 
or  a  i)eritonitis,  aud,  even  though  the  patient  escape  all  {)ossible  compli- 
cations, to  recover  with  the  surface  of  the  ulcer  healed  so  that  the  loss 
of  substance  is  filled  in  with  firm  cicatricial  tissue,  the  danger  of  con- 
traction or  stenosis  still  remains.  The  ulcers  of  dysentery  in  the  colon 
and  of  syphilis  in  the  rectum  are  esi>ecially  liable  to  be  followed  by 
deformities  of  this  kind,  while  the  tuberculous  ulcer  in  the  ileum  not 
infrequently  results  in  a  more  or  less  complete  stenosis.  The  ulcer  of 
typhoid  fever  in  its  cicatrization  almost  never  reduces  the  size  of  tlie 
intestinal  canal. 

Treat^iext. — The  most  valuable  therapeutic  means  of  relicxing  the 
pain  and  obviating  the  dangers  of  ulcer  of  the  intestine  consist  in  the 
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Halation  of  the  diet.  The  food  should  be  light,  easily  digestible,  and 
during  the  acute  sta^  of  the  disease  as  nearly  fluid  in  its  consistency  as 
may  be.  Milk  would  be  the  staple  article  of  diet  in  all  cases  were  it  not 
for  the  fact  tJiat  in  some  cases  constipation  attends  its  too  exclusive  use. 
The  various  soups,  without  solids,  broths,  preparations  of  starch  (sago, 
arrowroot,  tapioca,  etc.),  may  sufficiently  nourish  the  patient  until  the 
healing  process  sliall  have  commenced.  Raw  l)e€f,  chopped  up  and  made 
into  an  emulsion,  is  perhaps  the  most  nutritious  and  least  injurious 
of  any  kind  of  food.  Bread,  potatoes  and  other  vegetables  should  be 
ruled  out  altogether,  because  of  their  liability  to  produce  masses  of  feces 
whose  inspissatiou  may  do  mechanical  damage  to  ulcers  in  process  of 
cicatrization. 

Where  there  is  failure  in  the  general  strength  early  resort  should  be 
had  to  alcohol,  which  may  be  administered  in  the  form  of  red  wine  (in 
preference  to  white,  because  of  the  tannin  it  contains),  wine-whey,  or,  in 
more  serious  prostration,  of  sherry  wine,  milk  punch,  ^g-nog  made  with 
good  whiskey  or  brandy. 

In  the  worst  cases,  where  all  food  irritates,  feeding  by  the  mouth  may 
be  abandoned  altogether  for  a  time,  and  the  strength  of  the  patient  sus- 
tained by  nutritive  enemata  of  beef  or  pancreatic  emulsion. 

The  diarrhoea  should  be  controlled  rather  than  entirely  checked,  for 
fear  of  the  greater  evil  of  constipation.  A  little  bismuth  with  bicarbon- 
ate of  sodium  or  oxide  of  zinc  may  suffice  for  the  milder  cases,  while  in 
the  more  aggravated  cases  resort  must  be  had  sooner  or  later  to  opium. 

Constipation  is  best  relieved  by  careful  injections  of  warm  water  or  by 
the  administration  of  the  lighter  laxatives — mineral  waters,  Seidlitz  pow- 
ders, citrate  of  magnesia,  castor  oil,  etc. 

Vomiting  is  combated  by  ice,  soda-water,  champagne,  cherry-laurel 
water,  and  in  graver  cases  morphia  hypodermically. 

Pain  may  be  relieved  by  applications  of  hot  water,  cataplasms,  injec- 
tions of  hot  water,  and,  when  necessary,  by  morphia  with  or  without 
l)enadonna. 

Hemorrhage  is  checked  by  ice  internally  and  externally,  turpentine, 
ergot  or  preterably  ergotin  by  hypodermic  injection,  and  opium. 

Peritonitis,  more  especially  perforative  peritonitis,  calls  imperatively  for 
the  liberal  use  of  opium. 

Patients  the  victims  of  intestinal  ulcer  must  maintain  a  guarded  diet 
for  months,  often  for  years,  after  all  signs  of  the  disease  have  disa]v 
pcared  as  the  best  prophylaxis  against  recurrence.  Constant  vigilance 
is  also  required  to  avoid  constipation,  and  the  greatest  temperance  exer- 
cised with  regard  to  the  use  of  alcohol.  The  author  has  at  the  present 
time  a  patient  under  treatment  who  presents  all  the  symptoms  of  duo- 
denal ulcer,  including  hemorrhage,  with  every  indulgence'  in  strong 
drink,  and  in  whom  all  symptoms  disappear  under  entire  abstention. 
Sometimes  a  course  of  mineral  waters,  a  sea-voyage,  or  other  change  of 
life  or  scene  constitutes  the  best  means  of  avoiding  frequent  relapse. 

It  need  hardly  be  said  that  an  ulcer  in  the  rectum,  which  is  readily 
recognized  by  it«  attending  tenesmus,  calls  for  local  treatment ;  and  it  is 
equally  plain  that  tuberculosis  or  syphilis  requires  appropriate  internal 
means  of  relief. 
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General.  Remarks. — Hemorrha^  of  the  bowels  occnrs  in  both 
sexes^  though  more  frequently  in  the  male,  and  at  all  s^es,  thongh 
more  frequently  at  the  micklle  period  of  life.  In  the  inrant  a  form 
of  it  is  sometimes  considered  as  a  distinct  affection  under  the  head  of 
melffina  neonatorum,  and  in  age  it  sometimes  shows  itself  as  a  distiix^ 
sign  of  a  disease  characteristic  of  age — ^namely,  cancer.  According  to 
the  tables  of  Bambei^r,  it  is  caused  in  the  order  of  frequency  by  dys- 
entery, typhus  fever,  cancer  (of  the  colon),  mechanical  injury,  poisons 
and  foreign  bodies,  ulceration  (tubercular,  follicular),  the  round  ulcer  of 
the  duodenum,  and  aneurism ;  last  and  least  frequent  is  the  so-called 
vicarious  hemorrhage. 

Etiology. — Hemorrhage  from  the  intestinal  canal  arises  from  (1) 
anomalies  in  the  contents  of  the  bowel ;  (2)  disease  of  the  Mrall  of  the 
bowel ;  and  (3)  from  general  diseases. 

(1)  The  inspissation  of  the  natural  contents  of  the  bowel  during  long- 
standing or  habitual  constipation  may  convert  the  feces  into  dense  masses 
which  irritate  and  scratch  the  mucous  membrane,  and  thus  induce  hem- 
orrhage directly  by  simple  solution  of  continuity,  or  indirectly  as  the 
result  of  extreme  hypenemia.  Such  hemorrhage  is  nearly  always  slight, 
streaking  or  coating  the  surface  of  the  scybalous  mass  or  being  extnided 
from  the  anus  as  a  small  deposit  of  blood  during  the  last  act  of  defeca- 
tion ;  in  which  latter  case  it  is  found  mostly  associated  with  hemorrhoids 
or  fissure  of  the  anus— conditions  which  require  separate  description. 
Indei)eudent  of  tliese  conditions,  the  hemorrhage  nearly  always  has  its 
origin  in  the  lowest  regions  of  the  large  intestine,  where  condensation  of 
the  feces  is  naturally  greatest. 

Foreign  bodies  in  the  intestinal  canal  descended  from  the  stomach  may 
also  Ix^  the  cause  of  hemorrhage  in  the  same  way.  Thus,  stones  of  fruits, 
bones  of  fish,  fragments  of  oyster-shell,  or  other  substances  in  no  tov 
connected  with  aliments  (false  teeth,  buttons,  pins  and  needles,  etc),  may 
be  swallowed  accidentally  or  purposely  (as  by  children  or  the  insane)  to 
produce  intestinal  hemorrhage.  Di'astic  cathartics  (podophyllin,  gamboge, 
etc.)  and  poisons  (arsenic,  mineral  acids)  occasionally  act  in  the  same  way. 
Thus,  Tardieu  reports^  the  case  of  a  servant  to  whom  was  administered 
by  a  homoeopath  veratrin  with  coffee,  with  fatal  effect  in  six  days.  At 
die  autopsy,  made  by  Amussat  and  Reymond,  the  stomach  and  small 

^  Annalea  (ffHygihu,  July,  1854. 
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mtcstine  were  found  filled  with  a  dark-brown  or  black  bloody  fluid,  but 
there  was  no  trace  of  perforation,  ulceration,  or  organic  disease. 

Under  this  head  mention  should  be  made  also  of  certain  parasites 
whose  habitat  is  the  intestinal  canal,  the  walls  of  which  they  jwrforate. 
Two  varieties,  the  Anchylostoma  duodenale  and  the  Distonia  hepaticum, 
are  frequent  causes  of  hemorrhage,  the  former  from  the  duodenum  and 
jejunum,  the  latter  from  the  rectum,  in  hot  climates,  more  especially  in 
India  and  Egypt. 

(2)  Anomalies  in  the  intestinal  walls  produce  hemorrhage  as  the  result 
of  intense  hj-persemia  (per  diapedesin)  or  of  actual  loss  of  substance  (per 
rhexin).  Copious,  even  fatal,  hemorrhage  has  thus  ensued  from  dysen- 
teric and  typhoid  processes  (and  even  without  discoverable  cause)  where 
no  ulceration  or  loss  of  substance  could  be  discovered  on  autopsy ;  and 
this  accident  is  so  frequent  as  the  result  of  ulceration  in  the  diseases  men- 
tioned as  to  constitute  a  characteristic  sign  or  complication.  It  must  be 
said,  however,  that  cases  of  alarming  or  fatal  hemorrhage  without  appa- 
rent cause  during  life  or  lesion  after  death  were  more  frequently  reported 
in  the  literature  of  the  times  prece<ling  our  more  accurate  kno\yledge  of 
|>athology  and  pathogeny.  Few  clinicians  or  pathologists  would  now  be 
content  with  reports  made  without  full  knowledge  of  the  history  of  the 
case  or  microscopic  examination  of  the  intestinal  walls.  Thus,  the  report 
to  the  Soci^te  Medicale  d'Emulation,  April  2, 1834,  by  Dubois  of  a  young 
man  who  quickly  died  of  intestinal  hemorrhage  five  days  after  a  severe 
headache,  and  on  the  same  occasion  by  Guillemot  of  several  similar  cases, 
would  awaken  the  suspicion  of  masked  typhoid  fever;  and  the  case  of  an 
old  man  aged  seventy-four  who  died  of  intestinal  hemorrhage  after  four 
days'  diarrhoea,  reported  by  Husson,*  would  call  for  a  close  examination 
of  the  vessels  in  the  intestinal  walls.  In  fact,  Brichcteau,  who  reported 
a  case  from  the  H6pital  Neckar,  was  able  on  autopsy  to  discover  a  ru]v 
ture  in  a  small  artery  of  the  intestines. 

Embolic  processes  leading  to  the  formation  of  ulceration  (by  predilec- 
tion in  the  duodenum)  are  often  attended  with  intestinal  hemorrhage, 
which  would  be  more  constantly  present  were  it  not  for  the  fact  that,  as 
in  the  stomach,  the  speedy  establishment  of  collateral  circulation  prevents 
the  consequences  of  complete  infarction. 

Besides  dysentery  and  typhoid  fever,  tuberculosis  and  syphilis  are  occa- 
sional causes  of  ulceration  and  necrosis  of  the  intestinal  walls  which  may 
be  attended  with  hemorrhage.  Cancer  of  the  intestine  most  frequently 
affects  the  rectimi,  but  wherever  situated  may  show  hemorrhage  as  one'  of 
its  signs. 

The  local  hyperplasia  of  the  mucous  tissue  which  constitutes  a  polypus 
— and  which  in  children,  in  whom  it  most  frequently  occurs,  is  mostly  situ- 
uated  in  the  rectum — is  suspected  to  exist  or  is  recognized  by  the  frequent 
discharge  of  blood  from  the  bowels.  A  far  more  grave  affection  of  the 
intestinal  walls,  likewise  most  frequent  in  childhood,  is  the  peculiar  dislo- 
cation known  as  intussusception  or  invagination.  This  condition  is  so 
commonly  attended  with  distressing  evacuations  of  blood  and  mucus  as 
to  simulate  dysentery.  The  strangulation  of  the  intussuscepted  mesen- 
tery with  its  vessels  easily  accounts  for  the  hemorrhage  in  such  cases. 

A  more  extensive  compression  is  exercised  at  times  by  tumors  in  the 

^  ISveeedinge  of  the  AwUomicai  Soeidy  al  Parity  1835. 
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abdominal  cavity,  as  bj  pregnancy,  ovarian  growths,  etc.,  occlusions  in 
the  course  of  the  portal  system  (cirrhosis  hepatis),  interference  ^rith  the 
general  circulation,  as  in  diseases  of  the  heart  or  lungs,  with  intestinal 
hemorrhage  as  a  consequence. 

Diseases  of  the  blood-vessels  themselves,  as  amyloid  de^neration, 
aneurism,  should  not  be  omitted  from  the  list  of  factors  possibly  produc- 
tive of  this  result 

(3)  The  general  diseases  attended  with  hemorrhage  from  the  bowel  are 
characterized  for  the  most  part  by  more  or  less  general  disintegration  or 
dissolution  of  the  blood,  with  the  manifestation  of  hemorrhage  in  varioas 
parts  of  the  body — kidneys,  uterus,  subcutaneous  tissue,  etc. ;  the  enteror- 
rhagia  being  an  accidental  localization,  so  to  speak,  of  the  effusion.  The 
most  prolific  causes  of  this  disorganization  are  the  micro-organisms  which 
"  touch  the  life  of  the  blood  corruptibly ;"  and  hence  the  various  acute 
infectious  diseases  may  show  in  the  severer  ft)rms  hemorrhage  from  the 
bowels.  Under  this  head  may  be  ranged  variola,  which  boasts  even  of 
a  hemorrhagic  form;  typhus,  yellow,  and  malarial  fevers;  the  forms  of 
nei)hritis  marked  by  uraemia,  cholera,  icterus  gravis,  erysipelas,  etc  DI&- 
iutegration  of  the  blood  or  paitial  dissolution  of  its  corpuscular  elements 
occura  also  in  those  obscure  affections  which  constitute  the  group,  or  are 
included  in  the  description,  of  the  hemorrhagic  diatheses,  as  haemophilia, 
leuchsemia,  pernicious  anaemia,  scurvy;  of  any  of  which  enterorrhagia  may 
be  a  distinct  or  dangerous  sign. 

Mclaena  neonatorum  is  the  distinct  name  given  to  a  hemorrhage  from 
the  bowels  which  occurs  a  few  hours  or  days  after  birth,  and  which  is 
often  so  profuse  as  to  cause  death  at  once  or  in  a  short  time.  In  most 
cases  no  anatomical  lesions  can  be  discovered  after  death,  save  an  intense 
hypercemia  of  the  intestinal  mucosa,  so  that  the  etiology  of  this  affection 
is  involved  in  obscurity.  The  various  causes  assigned  in  its  production 
— ulceration  of  the  stomach  or  duodenum  (Bohn),  embolism  (Landau), 
fatty  degeneration  (Steiner),  premature  ligature  of  the  umbilical  cord 
fKiwischJ — ^answer  only  for  individual  cases.  Betz  reported  a  case  in  a 
lamily  suoject  to  haemophilia,  and  Trousseau  once  saw  twins  thus  affectal ; 
but  that  heredity  cannot  account  for  all  cases  is  shown  by  the  fact  that  it 
occurs  mostly  in  healthy  children  from  healthy  parentage.  Klebs  is 
inclined  to  attribute  the  affection  to  the  action  of  micro-organisms,  intro- 
duced perhaps  as  the  result  of  puerperal  infection,  but  this  cause  can  he 
assumixl  in  only  a  small  minority  of  cases ;  at  least,  but  a  small  percent- 
age of  cases  coincide  with  puerperal  disease  on  the  part  of  the  mother. 

The  affection  is  fortunately  rare.  Eichhorst  states  that  Hecker  obsen'ed 
it  but  once  in  500  births,  and  Gremich  but  once  in  1000  births.  Aoconliuff 
to  Rillict,  the  hemorrhage  is  oftener  (A^)  intestinal,  rarer  (A-)  gastric,  and 
rarest  (^)  both.  It  is  almost  always  abundant  and  ouickly  repeated,  the 
blood  being  mostly  pure,  in  clots  or  masses  and  fluiu,  though  it  is  some- 
times commingled  with  meconium.  It  usually  ceases  within  twenty-four 
hours,  though  it  may  continue  for  three,  five,  or  more  da\-s.  Of  23  cases 
reported  by  this  author,  12  recovered  and  11  died. 

Morbid  Anatomy. — Hemorrhage  from  the  bowels,  beine  only  a 
symptom  of  very  many  different  conditions,  is  marked  by  lesions  cha- 
racteristic of  the  condition  in  an  individual  case.  These  lesions  are  more 
appropriately  described  in  connection  with  the  various  diseases.    Not 
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infrequently  in  these  cases  the  intestine  is  distinguished  by  the  absence 
of  any  lesion  at  all ;  but,  from  whatever  cause,  hemorrhage  from  the 
bowels,  like  hemorrhage  from  any  other  source,  shows  a  more  or  less 
profound  antemia  of  all  the  internal  organs,  and  in  more  chronic  and 
protracted  cases  leads  to  fatty  degeneration,  more  especially  of  the  heart. 

Sy^iptomatology. — Hemorrhage  from  the  bowels  is  usually  readily 
recognized  by  the  discharge  of  blood,  either  pure  or  mixed  with  the 
natural  contents  of  the  alimentary  canal.  The  actual  seat  of  the  hemor- 
rhage may,  however,  only  rarely  be  recognized  by  the  rectal  speculum. 
The  colicky  pains,  borborygmi,  or  sensations  of  fluids  in  the  abdomen 
which  are  occasionally  experienced  may  not  be  relied  upon  in  fixing  the 
scat  of  the  effusion.  Should  the  hemorrhage  occur  in  quantity,  or,  more 
especially,  should  the  seat  of  the  effusion  be  low  in  the  intestinal  canal, 
the  blood  which  escapes  is  more  or  less  pure.  When  the  hemorrhage  is 
liigher,  or  when  the  stay  of  the  blood  in  the  bowel  is  longer,  it  becomes 
more  or  less  incorporated  with  the  contents  of  the  bowels  or  altered  by 
the  intestinal  juices  to  present  a  discharge  of  mushy  or  semi-fluid  con- 
sistence, of  dark-brown  or  black  color.  So-called  tarry  stools  are  thus 
largely  composed  of  blood. 

But  serious,  even  fatal,  hemorrhage  sometimes  occurs  without  the  escape 
of  any  blood  at  all.  Such  are  the  so-called  eases  of  concealed,  occult,  or 
internal  hemorrhage,  in  which  the  nature  of  the  malady  is  only  suspected 
or  recognized  by  the  general  symptoms  attending  the  profuse  loss  of 
blood.  Should  the  hemorrhage  be  gradual,  anremia  slowly  supervenes, 
with  hydraemia  and  subcutaneous  dropsy.  Traube  reports  a  fatal  case  of 
oedema  of  the  glottis  from  such  a  cause.  Sudden  hemorrhage  announces 
itself  by  pallor  and  prostration,  dyspnoea,  vertigo,  and  syncope.  Amau- 
rosis, tinnitus  aurium,  formication,  emesis,  and,  if  the  disease  be  high  up 
in  the  intestinal  canal,  hromatemesis,  are  the  common  attendants  of  serious 
hemorrhage.  In  the  worst  cases  of  sudden  effusion  the  patient  may  pre- 
sent the  api)earance  of  complete  collapse,  and  the  intestinal  canal  be  found 
on  autopsy  distended  with  blood  throughout  a  great  part  of  its  course, 
while  no  blood  whatever  has  escaped  from  the  rectum.  In  such  cases,  or 
with  more  gradual  loss  of  blood,  the  patient  experiences  a  sense  of 
increasing  weakness,  the  skin  becomes  cold  and  bedewed  with  a  clammy 
sweat,  the  pulse  grows  feebler,  the  temperature  falls,  and  death  from 
exhaustion  more  or  less  speedily  ensues. 

Diagnosis. — ^The  presence  of  blood  in  any  quantity  in  the  stools  is 
readily  recognized  by  its  coarser  characteristiiS.  Ridiculous  errors  have 
been  made  by  mistaking  the  coloration  produced  by  bismuth,  iron,  log- 
wood, etc.  administered  internally,  or  oy  coloring  matters  introduced 
into  the  discharges  for  purposes  of  deception.  The  microscope,  Zeich- 
mann's  test  for  blood-crystals,  and  in  extremely  doubtful  or  medico-legal 
cases  the  spectroscope,  furnish  easy  means  of  detecting  blooil  in  whatever 
quantity  or  character. 

It  is  the  cause  and  seat,  rather  than  the  existence,  of  the  hemorrhage 
that  mostly  cause  embarrassment  in  differential  diagnosis.  Hemorrhage 
from  the  lungs,  nose,  or  stomach  is  usually  readily  excluded  by  the  absence 
of  any  evidence  of  disease  of  these  organs,  and  the  presence  of  the  other 
symptoms  of  any  general  disease  attended  with  enterorrhagia  makes  a 
diagnosis  in  most  cases  easy  enough.     Alterations  in  the  contents  of  the 

Vol.  II.— 53 


838  IXTESTiyAL  OBSTRUCTION. 

tlie  patient  Imtl  a  mouth  before  accidentally  swallowed.  Jngglers  acci- 
dentally, in  practising  their  calling,  and  insane  people,  not  unfrequently 
intentionally,  introduce  into  the  stomach  all  sorts  of  foreign  bodies,  suci 
as  buckles,  forks,  spoons,  knives,  pieces  of  wood,  iron,  bone,  etc.  Gross' 
records  the  case  of  a  juggler  who  let  a  bar  of  lead  ten  inches  long  and 
weighing  a  pound  slip  into  his  stomach.  Bell  of  Iowa  removed  it  br 
gastrotomy,  and  the  man  recovered.  Agncw  *  rei)orts  a  post-mortem  of 
an  insane  woman  in  whose  intestinal  canal  he  found  three  spools  of  cot- 
ton, two  roller  bandages,  a  number  of  skeins  of  thread,  and  a  jair  ol 
sus|Xinders. 

The  morbid  ap|)etite  of  some  people,  particularly  girls  and  pn^naut 
women,  sometimes  inducxjs  them  to  swallow  powdered  chalk,  maguesm, 
and  other  substances,  and  when  this  practice  is  continued  for  a  long  time 
the  insoluble  powder  is  deposited  in  the  bowel  and  forms  hard  laasscs 
which  morc  or  less  completely  obstruct  the  intestines. 

Stony  concretions  or  enterolitlis  are  found  generally  in  the  ctj(ram  or  in 
the  saoculi  of  the  colon,  very  rarely  in  the  small  intestines.  They  are 
round  or  oval,  and  when  two  or  more  are  found  together  they  have 
facets.  They  consist  usually  of  carbonate  of  lime  or  magnesia  or  sesqui- 
oxide  of  iron.  Other  concretions  are  sometimes  seen  comjiosed  of  staa-h 
or  the  felted  husks  of  oats,  called  oat-stones  (avenoliths),  found  particu- 
larly among  the  poorer  classes  of  people  in  Scotland.  Other  vegetable 
remains  of  husks,  fibres,  etc.  may  produce  the  same  thing.  Young  and 
middle-aged  people  more  frequently  suffer  with  these  concretions  than  the 
old.  Foreign  bodies  made  up  by  the  gradual  accumulation  of  hair,  string, 
and  other  substances  arc  not  unfrequently  found  in  the  stomach  and  intes- 
tines. The  mass  produced  in  this  way  is  often  very  large.  Sometimes 
the  foreign  body  is  arrested  in  the  oesophagus.  In  a  post-mortem  reported 
to  the  writer  by  Fairfax  a  large  copper  coin,  accidentally  SAvallowed  a  few 
days  l)efore,  was  found  hxlged  in  the  gullet.  Ulceration  followed,  a  neigh- 
boring artery  was  opened,  and  the  patient  died  from  hemorrhage. 

Impaction  of  the  bowel  by  gall-stones  escaping  from  the  gall-bladder 
into  the  bowel  is  by  no  means  an  unfrequent  cause  of  fatal  obstruction. 
Small  gall-stones,  after  giving  rise  to  intense  pain  and  often  grave  svnijv 
toms  during  their  passage  through  the  bile-ducts,  may  escape  into  the 
duodenum  and  l)e  discliarged  through  the  rectum,  as  any  other  small 
foreign  body.  If,  however,  there  is  constriction  or  stricture  of  the 
bowel  at  any  point,  the  small  gall-stone  may  lodge  there,  and  if  other 
stones  follow  and  lodge,  the  collection  may  soon  be  great  enough  to  pn>- 
duce  obstruction.  A  very  large  single  stone  or  a  number  of  stones  form- 
ing a  coherent  mass  may  collect  in  the  gall-bladder,  slowly  distend  the 
dilatable  biliary  passages,  and  escajxj  into  the  boAvel ;  or — ^and  this  is 
more  common — an  opening  made  by  ulceration  between  the  distended 
gall-bladder  and  the  duodenum  allows  the  concretion  to  escape  into  the 
small  intestine.  These  stones  or  aggrc^tion  of  stones  are  sometimes 
three,  four,  or  five  inches  in  circumference  and  from  one  to  four  inches 
long.  They  occur,  as  a  rule,  in  people  over  fifty  years  of  age,  and  more 
commonly  in  women.  Brinton,  in  his  excellent  l>ook  on  hdatinai 
Obstinidion,  makes  the  average  age  in  these  cases  fifty-three  and  a  half 

*  System  </  Surgery ^  by  S.  D.  OroflB,  6th  ed.,  vol.  ii.  p.  616. 

*  Agneu^B  Surgery,  vol.  i.  p.  393. 
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years,  and  from  the  statistics  he  has  gathered  it  will  be  seen  that  their 
occurrence  is  four  times  as  often  in  females  as  in  males.  In  41  cases 
collected  by  Leichtenstern,  32  were  women  and  9  men.  The  site  of 
the  impaction  is  always  in  the  small  intestines.  In  32  cases  observed  by 
Leichtenstem,  17  were  found  in  the  lower  part  of  the  ileum,  10  occupied 
tlie  duodenum  and  jejunum,  and  5  the  middle  part  of  the  ileum. 

Symptoms. — ^Foreign  substances  introduced  into  the  stomach  do  not 
always  immediately  give  rise  to  serious  symptoms.  It  is  wonderful  some- 
times to  see  how  tolerant  the  stomach  is  of  their  presence.  Many  instances 
are  recorded  of  foreign  bodies  remaining  in  the  stomach  for  months  without 
producing  dangerous  symptoms.  The  mass  may  be  discharged  by  vomit- 
ing, or  it  may  escaixj  through  the  pyloric  opening  into  the  intestine,  and 
ultimately  be  discharged  through  the  rectum,  or,  lodging  in  the  bowel, 
give  rise  to  symptoms  of  inflammation  and  obstruction.  If,  however, 
the  foreign  mass  remains  in  the  stomach,  and  is  not  removed  by  the  sur- 
geon's art  or  spontaneously  discharged  by  ulceration,  as  in  several  rare 
instances  has  been  the  aise,  it  uniformly  proves  fatal. 

Before  the  foreign  body  is  discharged  by  ulceration  through  the  walls 
of  the  abdomen,  adhesive  inflammation  unites  that  portion  of  the  aliment- 
ary canal,  gastric  or  intestinal,  in  which  the  mass  is  lodged  with  some 
part  of  the  alxlominal  wall.  By  this  union  the  cavity  of  the  peritoneum  is 
protected,  j Hot  as  we  see  the  peritoneal  sac  protected  by  an  effusion  of  lymph 
in  hepatic  abscess  opening  into  the  small  intestine.  If  the  adhesion  between 
the  canal  and  abdominal  wall  is  im|xirfect,  or  by  an  undue  amount  of 
inflammation  is  disunited,  the  forcign  body  or  inflammatory  products 
which  surround  it  may  escape  into  the  peritoneal  sac  and  produce  fatal 
|x»ritonitis.  Instead  of  passing  through  the  abdominal  wall,  the  foreign 
substance  may  escape  into  the  bladder  or  vagina,  or  from  the  small  intes- 
tine into  the  colon  or  rectum.  Dangerous  peritonitis  may  follow  the 
simple  presence  of  the  foreign  body  in  the  alimentary  canal  from  the 
obstruction  it  pro<luces  when  no  attempt  at  discharge  by  ulceration  has 
been  made.  If  the  size  and  shape  of  the  body  permit  its  passage  into 
the  small  intestine,  it  makes  its  way  very  slowly  along  this  tube,  giving 
rise  to  occasional  attacks  of  colicky  pains  and  symptoms  of  partial 
impermeability  of  the  bowel. 

At  any  moment  the  foreign  body  may  lodge,  become  impacted  in  the 
2anal,  and  all  the  grave  symptoms  of  enteritis  and  general  peritonitis 
present  themselves.  Symptoms  of  inflammation  may  appear,  and  after 
a  longer  or  shorter  time  suddenly  disappear,  as  if  the  foreign  body  had 
glided  over  some  point  of  obstruction  and  again  begun  its  descent  through 
the  tube.  Its  course  is  always  irregular,  passing  quite  rapidly  over  a 
portion  of  the  intestine,  then  going  more  slowly,  then  lodging  for  a  time 
at  some  point  where  it  is  obstructed  ^by  a  fold  or  the  contents  of  the 
bowel  or  by  spasmodic  contraqtion  of  the  muscular  coat  of  the  intestines. 
As  the  calibre  of  the  small  intestine  gradually  diminishes  as  it  approaches 
the  csBCum,  the  passage  of  the  foreign  body  becomes  more  and  more 
difficult  as  it  is  propelled  onward  toward  the  ileo-caecal  valve.  After  a 
time  it  may  reach  the  ciecura,  where,  of  all  places,  it  is  most  apt  to 
lodge ;  but  it  may  continue  its  course  to  the  rectum,  where  it  gives  rise 
to  tenesmus  and  a  constant  desire  to  go  to  stool.  Finally,  spontaneously 
or  aided  by  the  finger  of  the  physician  or  some  instrument,  it  is  evacu- 
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ated  per  anum.  Not  unfrequently^  the  foreign  body  can  be  felt  tlirongb 
the  abdominal  walls,  and  its  course  traced  day  after  day  as  it  makes  its 
way  along  the  canal. 

It  is  a  common  practice  with  uninformed  persons  to  give  castor  oil  or 
some  purgative  medicine  when  a  pin,  needle,  coin,  or  other  foreign  sab- 
stance  has  accidentally  passed  from  the  mouth  into  the  stomacli.  Such 
practice  is  irrational  and  hurtful.  Exiierience  has  shown  that  the  larger 
and  more  solid  the  alvine  discharges,  the  mortt  likely  the  foreign  body  is 
to  escape  by  the  natural  outlet ;  and  the  physician  should  order  such  a 
regimen  and  diet  as  will  probably  secure  this  condition  of  the  oontents  of 
tlie  bowel. 

Long  residence  of  a  foreign  mass  at  any  point  in  the  intestinal  canal  is 
certain  to  produce  some  chronic  enteritis  and  efiPusion  of  lymph  and  sub- 
sequent stricture  of  the  bowel,  or  the  presence  of  the  foreign  body  may 
produce  an  ulcer ;  and  when  this  is  healed  the  resulting  cicatrix  may  end 
m  serious  obstruction  from  the  natural  tendency  of  the  new  matenal  to 
contract.  Signs  of  coustriction  of  the  bowel  may  not  be  noticed  for  some 
time  after  the  escape  of  the  foreign  body. 

Obstruction  from  the  presence  of  intestinal  stones  and  concretions  is 
almost  invariably  preceded  by  impaired  health,  emaciation,  or  cachectic 
appearance,  signs  of  partial  impermeability  of  the  bowels,  and  repeated 
attacks  of  inflammation,  especially  in  the  r^ion  of  the  caecum.  It  ter- 
minates sometimes  by  the  concretion  becoming  encysted,  by  its  sponta- 
neous evacuation,  or  by  ulceration  and  perforation,  or  sometimes  by 
complete  occlusion  of  the  bowel,  and  death. 

As  occlusion  of  the  bowel  by  the  presence  of  gall-stones  always  occurs 
in  the  small  intestines,  the  symptoms  are  at  once  of  the  most  ui^gent  and 
violent  character.  The  signs  are  those  of  internal  strangulation,  and  the 
termination  is  oflen  rapid  in  the  extreme.  Colicky,  griping  pains  are 
soon  succeeded  by  violent  agony ;  vomitine  begins  at  once,  and  is  con- 
stant; at  first  bile  is  thrown  up,  and  atierward  feculent  matter;  the 
pulse  is  small,  wiry,  and  frequent ;  the  belly  is  retracted ;  the  features 
are  pinched,  the  extremities  cold,  and  prostration  soon  oomes  on,  suc- 
ceeded by  collapse. 

Evidences  of  disorder  of  the  liver,  symptoms  of  inflammation  of  the 
peritoneum  in  that  region,  or  attacks  of  hepatic  colic  sometimes  precede 
obstruction  of  the  bowel  by  gall-stones ;  unfortunately,  however,  for  tlie 
purposes  of  diagnosis,  these  premonitory  symptoms  are  not  invariably 
present. 


Acute  Intemal  Strang^ulation,  Twisting,  etc. 

When  a  portion  of  bowel  within  the  abdomen  is  constricted,  its  cir- 
culation interfered  with,  and  the  passa^  of  tlie  contents  of  the  bowel 
interrupted,  it  gives  rise  to  acute  internal  strangulation.  This  condition 
is  very  similar  to  that  of  external  strangulated  hernia.  The  difference  is, 
that  one  is  inside  and  the  other  outside  of  the  cavity  of  the  abdomen. 

Twisting  of  the  gut  upon  its  mesenteric  axis,  the  passage  of  the  bowel 
through  some  natural  or  unnatural  opening,  the  encircling  of  one  portion 
of  bowel  by  another  or  by  bands,  false  membranes,  etc.,  may  cause  inter- 
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nal  strangulation.  It  may  happen  at  any  age,  and  involves  generally  the 
small  intestine  or  the  more  movable  parts  of  the  large  bowel — viz.  the 
sigmoid  flexure  and  csecum. 

Twisting,  or  torsion,  is  not  an  unfrequent  cause  of  intestinal  obstruc- 
tion, and  may  involve  almost  any  portion  of  the  intestinal  tube.  Its  most 
common  site  is  the  sigmoid  flexure,  and  next  in  point  of  frequency  the 
caecum.  It  sometimes,  but  rarely,  involves  the  small  intestines,  and  may 
occur  as  a  simple  twisting  of  one  loop  of  intestines  upon  another.  Several 
conditions  are  necessary  for  its  production.  First,  the  mesentery  must  be 
elongated.  This  change  in  the  mesenteric  root  may  have  been  caused  by 
the  dragging  of  an  old  and  large  hernia,  or  the  mesentery  may  have  been 
lengthened  by  relaxation  of  the  abdominal  walls  from  childbearing  or  by 
the  disappearance  of  fat.  However  caused,  before  torsion  of  the  gut  takes 
place  the  mesentery  is  elongated,  so  that  the  two  ends  are  approximated 
and  something  like  a  pedicle  formed.  Second,  the  portion  of  bowel 
attached  to  the  lengthened  mesentery  may  become  filled  with  an  enor- 
mous quantity  of  fecal  matter  and  paralyzed  by  tlie  great  distension. 
In  this  paretic  condition  it  may  be  displaced  by  the  living,  moving  pai*ts 
around  it,  and  become  bent  and  twisted,  or  the  length  of  bowel  belonging 
to  the  elongated  portion  of  the  mesentery  may  be  the  seat  of  inflammation, 
and,  paralysis  following,  it  becomes  without  resistance  subject  to  the  pres- 
sure and  movements  of  the  active  vital  parts  surrounding  it.  A  portion 
of  bowel  with  its  accumulated  contents  having  a  redundant  mesentery  and 
paralyzed  by  enormous  distension  or  by  inflammation,  or  by  both,  may 
readily  be  twisted  more  or  less  completely,  and  in  some  cases  several 
times  upon  itself. 

The  weight  of  the  bowel  and  its  contents,  alung  with  the  rapid  disten- 
sion of  the  intestine  above,  fixes  the  gut  in  this  state  of  torsion  and  eflect- 
ually  prevents  it  from  untwisting.  A  semi-rotation  of  the  paretic  and 
distended  bowel  about  the  mesenteric  axis  is  sufficient  to  interfere  with 
the  supply  and  return  of  blood  and  provoke  enteritis.  Indeed,  the  rota- 
tion is  rarely  sufficiently  great  to  produce  complete  obstruction,  and  the 
symptoms  are  frequently  rather  tliose  of  inflammation  than  of  internal 
strangulation.  For  weeks  before  the  final  attack  the  patient  usually  has 
symptoms  of  intestinal  disorder,  such  as  flatulence,  constipation,  and  spells 
of  colic,  due  no  doubt  to  the  changes  provoked  by  the  elongated  mesentery 
and  bent  or  curved  intestine.  When  torsion  takes  place  the  attack  is  sud- 
den and  the  symptoms  violent  and  urgent.  Vomiting,  meteorism,  insu- 
perable constipation,  and  frequently  tenesmus,  are  soon  followed  by  col- 
lapse and  speedy  death.  The  patient  may  die  in  twenty-four  hours ;  he 
rarely  lives  beyond  the  fourth  day.  In  some  cases  excessive  tenesmus 
and  bloody  stools  are  seen  in  the  early  stages  of  torsion  of  the  bowel. 
The  condition  may  1^  mistaken  for  intussusception,  but  can  usually  be 
distinguished  by  the  premonitory  symptoms  of  twisting  and  by  the  more 
rapid  course,  the  sudden  meteorism,  and  quick  collapse  of  the  latter. 

Still  another  way  by  which  disi)lacement  of  intestine  may  occasion 
obstruction  to  the  passage  of  its  contents  is  when  a  portion  of  the  intes- 
tine has  a  long  and  narrow  mesentery,  and  around  this  mesentery,  which 
is  like  a  pedicle,  another  portion  of  the  bowel  is  tlirown,  encircling  and 
compressing  it.  The  accompanying  fie:ure,  taken  from  Ziemssen's  Cycles 
pediay  gives  a  good  idea  of  this  condition  (Fig.  23).     It  represents  a 
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loop  of  the  email  iutestiae  placed  around  the  meseoteric  pedicle  of  tin.' 
sigmoid  flexure.  LeichtenBterii  calls  this  "intertwining  or  kaottingof 
two  intestinal  loops." 

In  consequence  of  iuBammation  of  the  peritoneum  and  effusion  of 
lymph,  peritoneal  surfaces  are  Juiucd  together,  and  before  the  Ijmpli  is 
fully  oi^uized  these  surfaces  are  separate<l  by  the  constant  movements 
of  the  organs  and  the  cliange  in  the  relatiunaliip  of  the  parts,  and  strings 
and  bauds  of  various  shapes  and  sizes  an!  formed  in  which  a  portioD  of 
tlie  intestine  ftiay  become  entangled  and  constricted.  Sometimes  tlie 
liowel  accidentally  becomes  engagetl  in  a  loop  or  noose  of  false  mem- 
brane, or  becomes  bound  down  under  a  l>3nd  of  fibrin ;  or,  the  peiit«D«il 
snrluces  of  some  of  tlie  organs  having  been  joined  together  or  to  the  wal' 
of  the  abdomen  or  pelvis,  a  loop  of  bowel  may  escape  into  a  slit  or  opw- 
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iiig  and  laecome  incarcerated  ;  or  a  fold  of  bowel  may  fall  into  a  fi'^i'^ 
in  the  omentum  or  mewntory  or  broad  ligament  of  the  uterus  or  su-'- 
pensory  ligament  of  the  liver,  and  k-come  constricted  ;  or  the  ajipewiis 
vermitormis  may  be  twisted  around  the  intestine  in  such  a  way  as  to  ran-e 
ligation  of  the  tube,  or,  by  becoming  attadied  to  some  neighboring  f^f^i 
it  may  form  a  loop  through  which  the  intestine  may  pass  and  becom* 
obstructed.  In  the  same  Wiiv  the  bowel  may  be  constricted  by  a  (iiv«r- 
ticuluin.  (This  is  well  shown  in  Fiss.  23,  24,  and  25.')  Bands  entang- 
ling the  bowel  and  cansinj;  strangulation  may  be  attacned  to  the  fimbri- 
ated process  of  the  Fallopian  IuIm;  or  the  ovary  or  uterus.  Indi-ed, ''. ''' 
impossible  to  describe  in  a  limited  siKice  the  almost  infinite  ways  io  whicli 
these  bands  and  strings  may  engage  and  incarcerate  the  intestinal  WW 
(Figs.  24,  25). 
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Internal  Btrangulated  Lernia  may  result  from  the  bowel  falling  into  a 
pouch  of  the  i»eritonetim  and  becoming  ligated  by  the  orifice  of  the 
[wuc-h,  or  passuig  into  tlie  foramen  oi  Winslow,  of  which  there  are 
(hree  cases  of  strangulation 

reoorcled ;  or  a  retro-pcrito-  Fio.  25, 

Deal  hernia  may  be  formed ; 
or,  more  common  still,  a  her- 
nia of  the  intestine  through 
the  (Itapliragm. 

In  diaphragmatic  hernia 
an  oiMining  is  more  fre- 
quently found  in  the  pos- 
terior iMirt  of  this  muscle. 
Two  hundred  and  fifty-two 
cases  of  this  form  of  inter- 
nal hernia  have  been  col- 
lected by  Lcichtcnstcrn,  iu 
which  the  diagnosis  was 
made  iu  only  five  cases. 
He  found  the  oesophageal 
opening,  a  spot  just  behind 
the  sternum,  and  a  gap 
between  the  lumbar  and 
costal  parts  of  the  nmscle, 
the  weakest  poiuts   in   the 

j:„,,1 „  An  nnneirinoeof  ilie  ii»iur«l  reluiioni of  the dlieitleulun)  to 

Olapnragm.  Ibe  fumtliie.    a,gulrlcaitnmll7;b,  ncul  aitnuKr. 

l)iaphr.igmatic  and  other 
forms  of  internal  hernia  may  exist  and  not  produce  symptoms  of  stran- 
gulation cither  at  the  time  of  formation  or  subsequently,  just  as  we  so 
conmmnly  see  in  cases  of  external  heruia.  When  the  bowel  is  con- 
stricted, however,  and  its  cinirilation  interfered  with,  sym])tonis  of  inter- 
nal strangulation  come  on,  and  are  exactly  like  the  symptoms  of  external 
strangulated  hernia.  The  attack  is  sudden,  the  svmptoms  acute  and 
umeut,  and  the  course  and  termination  very  rapid.  Unless  the  con- 
stndion  is  relievetl  death  may  take  ])lace  in  twenty-four  hours;  life  is 
rarely  protracted  beyond  tlii'ce  or  four  days. 

The  juitient  has  first  eructations,  soon  succeeded  by  nausea  and  vomit- 
ing. The  matter  vomited  consists  of  the  contents  of  the  stomach,  then 
of  gastric  fluid,  bile,  and  the  contents  of  the  intestines.  "When  the  last 
is  ejected  the  vomiting  is  called  fecal  or  stereoraceons.  The  patient  com- 
plains of  a  sense  of  constriction  about  the  abdomen,  griping  jwins  about 
the  umbilicus,  flatnlcuce,  tenesmus,  and  insuperable  constii>atiou.  One 
or  two  free  stools  from  the  lai^  intestine  below  the  site  of  strangulation 
may  be  passed,  but  tins  should  not  deceive  the  practitioner.  As  a  rule, 
peritonitis  soon  follows  slrangnlation.  The  belly  becomes  tymjMinitic 
and  tender,  the  pnlse  small  and  wiry,  and  the  face  anxious.  When  gan- 
grene su|)crvenps  the  pain  subsides,  the  pulse  becomes  weak  and  inter- 
mittent, the  siirtace  cold  and  clammy,  and  the  patient  soon  dies  in  a  state 
of  collapse.  Slight  delirium  may  preoededeath,  or  themind  remain  uoim- 
]iau'ed  to  the  end.  Very  often,  when  gangrene  sets  iu  and  itain  disappears, 
the  [latient  has  a  gratclhl  sense  of  relief  and  is  hopeful  ot  recovery. 
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IntussuscepUon,  Invagination. 

One  of  the  meet  frequent  and  important  causes  of  intestinal  ohRtruc 
tion  is  intuasuscejition  or  invaginatiou  of  the  bowel ;  by  which  term  is 
nicaut  the  protrusion  or  slipping  of  one  portion  of  bowel  into  a  portion 
immediately  adjoining. 

This  condition  is  sometimes  found  aAer  deatit  in  persons  old  or  youDg, 
but  particularly  the  lattei',  in  whom  during  life  there  were  no  symptoms 
of  intestiual  obstruction  or  intestinal  trouble  of  any  kind.  The  dujplaoeil 
intestine  in  these  subjects  is  easily  reduced,  is  tinattended  by  any  signs  of 
iuflanunatioii,  and  is  evidently  the  result  of  spasmodic  contraction  of  the 
transverse  muscular  fibres  of  the  bowel  at  one  part,  with  distension  aud 
relaxatiou  at  another  jiait,  by  which,  jutit  before  deatli,  one  piece  of  the 
bowel  is  pushed  into  an  adjacent  piece.  Not  unfrequently  two  or  more 
invaginations  are  seen  in  the  same  subject.  Flint'  counted  as  many  as 
fifleen  in  a  cliild  who  died  of  typlioid  icvcr,  Tlits  iuva^uation  of  the 
death-struggle  almust  invariably  involves  the  Email  intestine,  aud  may  be 
the  protrusion  of  a  piece  of  the  bowel  above  into  a  piecu  innuediately 
below,  or  the  reverse,  a  portion  of  bowel  below  being  uuslied  into  a  por- 
tion above.  It  has  been  suggcnted  tliut  this  slight  au<l  tenijx>nir}'  iaiU2i- 
susception  may  occur  during  life  and  give  rise  to  teoiijomry  syiuptoms 
of  intestinal  obstruction,  which  dLiappear  wheu  reduction  of  the  displace- 
ment sjrantaneously  takes  place. 

It  will  be  seen  by  the  diagrams  that  three  snocessive  |N)rtioDS  of  intes- 
tine enter  into  the  iurniatiun  of  an  intus»>usceptiou — an  entering,  retura- 
ing,  and  receiving  jwrtion.  Two  mucous  surlaccs  and  two  serous  surfaces 
are  thus  brought  into  ajijiosition.  The  raeseutcry  attached  to  tlic  included 
lengths  of  bowel — viz.  tlie  entering  and  returning  lengtlis — is  necessarily 
pulled  down  with  tlie  bowel  iu  il^  descent,  and  is  also  cmbi~.iced  by  the 

Fio.  26.  Fio.  27. 


receiving  portion  of  the  intestinal  tulw.  The  tnulion  elicited  by  this 
portion  of  mesentery,  tlius  wedged  in  between  tiie  middle  and  inurr 
layenj  of  the  bowel,  materially  alters  what  would  otherwise  be  the  rela- 
tionship of  the  parts.  Fig.  2ti  shows  simple  invagination  of  the  ileum  like 
the  finger  of  a  glove,  in  consequence  of  the  tniction  exerted.  The  eater- 
ing  or  iuvaginat^d  portion  dues  not  always  lie  in  the  axis  of  the  euvclup- 
jng  tube,  but  is  more  or  less  curved,  until  very  of\ea  its  lower  orifice  is  ii> 
I'outact  with  the  wall  of  the  outer  layer.  The  coucuvity  of  this  curve  looks 
'  Praaiet  of  Medkint. 
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toward  the  mesenteric  edge  of  the  invaginated  portion  of  bowel,  and  the 
convexity  toward  the  opposite  side  of  the  receiving  portion.  The  convex 
side  of  the  middle  cylinder  is  often  thro^vn  into  transverse  folds  or  convo- 
lutions. Intussasception,  which  gives  rise  to  symptoms  characteristic  of 
intestinal  obstruction  during  life,  is  invariably  from  above  downward. 
It  is  doubtful  wliether  there  is  on  record  a  single  well-authenticated  case 
of  inflammatory  invagination  where  the  lower  segment  of  bowel  pro- 
truded into  the  upper. 

Reference  to  the  diagrams  will  show  that  the  lumen  of  the  bowel  is 
diminished,  and  that  more  or  less  intestinal  obstruction  must  follow 
invagination.  This  obstruction  is  increased  by  the  inflammation  which 
necessarily  follows  this  condition.  The  large  and  numerous  blood-vessels 
of  that  portion  of  the  mesentery  involved  in  the  invagination  are  com- 
pressed and  stretched ;  arterial  supply,  and  es|>ecially  venous  return,  are 
mterferod  with ;  congestion  quickly  follows,  with  copious  inflammatory 
exudation  ;  the  layers  of  intestine  Ixicome  swollen,  and  blood,  sometimes 
in  abundance,  is  poured  out  from  the  mucous  membrane.  Peritonitis,  lim- 
ited sometimes  to  the  invaginated  part,  more  often  spreading  to  the  peri- 
toneum covering  neighboring  structures,  soon  begins,  and  the  contiguous 
serous  surfaces  are  agglutinated  and  the  intussusception  rendered  irredu- 
cible. Lymph  and  other  inflammatory  products  are  poured  out  freely; 
the  coats  of  the  intestine  become  distended  and  thicker,  and  the  inner 
and  middle  layers  of  the  invagination  are  separated  by  the  deposit;  the 
invaginated  part  becomes  more  and  more  curved  towairl  tlie  mesenteric 
boixler  of  the  outer  layer;  and  occlusion  of  the  bowel,  begun  by  the 
invagination,  is  made  more  or  less  complete  by  the  changes  wrought  by 
inflammation  (Fig.  27\  That  intestinal  obstruction  is  not  always  complete 
in  intussusception  is  snown  by  the  fact  that  fecal  matter,  often  in  consid- 
erable quantity,  is  passed  through  the  bent  and  narrowed  tube,  the  intes- 
tine retaining,  at  least  for  a  time,  its  contractile  power.  The  changes 
produced  by  inflammation  are  chiefly  seen  in  the  inner  and  middle  layers 
of  intestine,  the  receiving  or  outer  layer  of  the  invagination  often  escaping 
any  serious  damage.  These  changes  vary  with  the  character  and  duration 
of  the  inflammation.  Sometimes  they  are  limited  to  an  agglutination  of 
the  opposed  serous  membranes,  an  effusion  of  blood  and  senim  from  the 
mucous  surfaces,  and  an  enormous  distension  and  swelling  of  all  the 
invaginated  parts ;  or  the  inflammation  may  end  in  mortification  of  the 
middle  or  both  the  inner  and  middle  cylinders,  the  dead  part  coming 
away  in  shreds  or  in  large  fragments,  or,  if  the  patient  lives  long  enougli, 
the  entire  invaginated  tube  being  discharged  through  the  anus.  If  the 
inflammation  involves  the  invaginated  parts  unequally,  strips  and  shreds 
of  the  bowel  are  detached  by  ulceration  and  sloughing,  and  may  escape 
in  the  discharge  from  the  bowels  in  pieces  so  small  as  to  be  unnoticed ; 
but  if  the  intussuscepted  part  dies  en  masse,  a  circular  line  of  demarcation 
is  formed  by  ulceration,  and  the  dead  segment  is  detached  and  drops  into 
the  cavity  of  the  bowel  below,  and  escapes  through  the  rectum.  It  is 
often  so  complete  that  the  inner  and  middle  cylinders  can  be  recognized, 
and  the  part  of  the  intestinal  tube  to  which  the  expelled  bowel  belonged 
can  be  determined.  In  favorable  cases  the  blood-vessels  of  the  healthy 
bowel  above  and  below  the  dead  segment  pour  out  a  circular  mass  of 
coagulable  lymph,  which,  becoming  organized*  closes  the  breach  and 
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completes  the  intestinal  tube.  To  aooomplish  this  it  is  necessary  that  the 
ends  of  the  two  portions  of  bowel  should  be  accurately  coaptated :  if  they 
are  not,  some  opening  may  be  left  through  which  the  contents  of  the  gwt 
may  escape  into  the  peritoneal  cavity,  producing  fatal  peritonitis ;  or  the 
new  formation  may  be  imperfectly  organized,  and  burst  during  some 
peristaltic  movement  of  the  bowel  or  irom  the  pressure  of  gas  aocuma- 
lating  in  the  gut ;  or  the  supply  of  lymph  may  be  so  redundant  as  to 
obstruct  the  calibre  of  the  bowel,  or  end  in  cicatricial  contraction,  stric- 
ture, and  obstruction.  Aitlcen  ^  records  four  instances  where  the  curval 
end  of  the  invaginated  portion  of  bowel  by  prolonged  pressure  caused 
ulceration  and  perforation  of  the  coats  of  the  enclosing  bowel,  the  invag- 
inated portion  passing  through  the  side  of  the  enclosing  segment  and 
prmecting  into  the  cavity  of  the  peritoneum. 

Gangrene  and  ulceration,  however,  do  not  always  follow  intussuscep- 
tion. The  mesenteric  injuries  may  lye  sufficient  to  pnxluoe  congestion 
and  exudation,  and  the  }mtient  survive  the  invagination  for  weeks,  and 
death  eventually  occur  without  sloughing  or  ulceration;  or  spontaneous 
reduction  of  the  invagination  may  take  place  and  recovery  of  the  jKitient 
follow.  The  last  termination  must  be  rare,  and  impossible  when  firm 
adhesion  between  the  serous  surfaces  has  taken  place ;  but  that  it  does 
exceptionally  occur  is  proved  by  cases  where  the  diagnosis  of  intussus- 
ception was  undoubted,  the  invagination  being  felt  in  the  rectum  or  seen 
prolapsed  through  the  anus.  The  most  common  termination,  if  the 
patient  survives,  is  mortification  of  the  invaginated  part  and  separation 
in  mass  or  by  shreds  or  fragments. 

Intussusception  may  occur  in  any  portion  of  the  intestinal  canal,  bnt 
some  points  are  more  liable  to  it  tlian  others.  56  per  cent,  of  the  cases 
collected  by  Brinton  were  ilco-csecal ;  in  32  jwr  cent,  the  small  intestine 
alone  was  involved;  28  iliac  and  4  jejunal;  in  12  per  cent,  the  colon, 
including  its  sigmoid  flexure,  ^^'as  the  ])art  implicjited. 

When  the  rectum  is  involved,  it  usually  forms  the  outer  layer  of  the 
invagination,  the  middle  and  inner  layers  being  formed  by  the  bowel 
which  has  passed  from  above  into  it ;  when  prolapse  of  the  rectum  itself 
occurs,  the  mucous  membrane  is  generally  alone  involved,  but  along  with 
this  the  muscular  coat  may  also  descend  and  a  true  invagination  of  the 
rectum  be  found. 

The  most  common  variety  of  intussusception  is  the  ileo-oa3cal.  It  is 
in  this  form  that  we  find  the  greatest  length  of  bowel  involved.  This 
invagination  begins  generally  at  the  ileo-co^cal  valve,  the  lips  of  which 
at  first  turn  toward,  and  descend  into,  the  cavity  of  the  caecum,  drawing 
with  them  the  end  of  the  ileum ;  in  this  case  the  valve  forms  the  lowest 
point  of  the  invagination.  If  the  invagination  continues,  the  end  of  the 
csecum  is  next  inverted ;  and  if  the  process  still  goes  on,  more  and  more 
of  the  colon  is  invaginated,  until  in  some  rare  cases  it  traverses  the  whole 
of  the  large  intestine,  appearing  just  above  or  even  protruding  through 
the  anus.  In  this  variety  the  vermiform  appendix  lies  between  the 
middle  and  inner  layers  of  the  intussusception,  and  its  opening,  usually 
stretched  and  enlargeil  by  the  inverted  cax;um  and  inflammatory  effusion, 
is  found  close  to  the  ileo-caecal  orifice.  In  this  intussusception  the  c»cum 
and  colon  are  large  and  roomy,  and  the  invaginated  portion  not  so  liable, 

^  Seienee  and  ProiUice  </  Medicine, 
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as  it  is  when  the  small  intestiDe  is  alone  implicated,  to  strangulation  and 
sloughing;  nor  is  there  seen  in  ilco-esecal  intussusception,  unless  the  por- 
tion of  bowel  involved  is  very  short,  the  marked  curvature  of  the  invag- 
inated  portion  so  commonly  found  in  the  small  intestine.  In  the  ileo- 
cecal form  it  is  twisted  or  much  convoluted  rather  than  bent. 

Another  variety  of  ileo-ceecal  invagination — very  rare,  however — is 
where  the  ileo-ceecal  orifice  does  not  descend  into  the  cavity  of  the 
csecum,  but  the  lower  end  of  the  ileum  passes  tlirough  the  valve  into 
the  large  intestine.  In  this  instance  the  iuvagiuated  portion  is  tightly 
compressed  by  the  valve,  and  strangulation  is  speedy  and  complete.  An 
invagination  may  occur  in  the  lower  part  of  the  ileum,  and  the  inner  and 
middle  layers  pass  on  to  the  ilco-caecal  valve,  and  be  arrested  at  that 
point,  and  afterward,  in  consequence  of  violent  peristaltic  action,  the 
whole  intussusception,  inner,  middle,  and  outer  layers,  be  invaginatcd 
into  the  colon.     In  this  way  the  invagination  becomes  doubled. 

While  intussusception  may  occur  in  either  sex  and  at  all  periods  of 
life,  it  happens  nearly  twice  as  often  in  males  as  in  females,  and  is  most 
frequently  seen  in  childhood.  Leichtenstem  *  found  in  his  statistics  of 
473  cases  that  one-half  were  seen  in  children  under  ten  years  old,  and 
one-fourth  of  all  intussusceptions  occurred  in  children  from  four  to  twelve 
months  old.  Invagination  of  the  small  intestine  is  found  almost  exclu- 
sively in  adults.  Brinton  from  his  records  gives  the  mean  age  of  its 
occurrence  34.6  years.  According  to  the  same  author,  the  average  age 
of  ileo-ccecal  invaginations  is  18.57  years,  and  one-half  of  all  cases  of 
this  form  of  intussusception  observed  by  him  were  in  children  under 
seven  years  of  age.  Leichtenstern  states  that  the  lower  part  of  the 
ileum  is  the  most  frequent  site  of  invagination  in  the  small  intestine, 
and  the  descending  colon  and  sigmoid  flexure  the  most  common  portion 
involved  in  intussusception  occurring  in  the  large  intestine. 

The  mechanism  of  intussusception  is  probably  not  always  the  same. 
The  following  is  thought  to  be  tne  most  frequent  process :  A  segment  of 
bowel  becomes  paralyzed  by  local  peritonitis,  some  injury,  diarrhoea,  or 
colic,  and  while  in  this  state  a  s^ment  of  bowel  above  is  subjected  to 
violent  ])eristaltic  action,  and  is  forcetl  into  the  unresisting  portion  below. 
In  this  case  the  paretic  segment  forms  the  outer  or  receiving  layer  of  the 
intussusception.  Leichtenstern  believes  that  the  paretic  portion  is  turned 
in  and  invaginated  into  the  normal  bowel  below,  and  that  the  clinical 
course  of  intussusception  and  post-mortem  appearance  correspond  with 
this  explanation.  If  such  is  the  case,  the  paralyzed  portion  forms  the 
inner  layer,  and  the  active  bowel  below  the  receiving  layer.  Another 
theory,  which  applies  with  much  force  to  the  most  common  of  all  invag- 
inations— viz,  the  ileo-csecal — is,  that  as  violent  anal  tenesmus  produces 
prolapse  of  the  rectum,  so  prolonged  and  powerful  tenesmus  at  the  ileo- 
csecal  opening  may  cause  prolapse  of  the  lips  of  this  orifice,  and,  eventu- 
ally, invagination  of  the  ileum,  or  of  both  this  and  the  ccecum,  into  the 
colon.  When  we  remember  that  the  ileo-caecal  valve  is  furnished  with 
a  sphincter  muscle,  the  analogy  is  complete.  The  idea  so  long  entertaine<l 
that  intestinal  worms  may  occasion  invagination  of  the  bowel  has  gener- 
ally been  abandoned.  A  polypoid  tumor,  by  dragging  down  the  por- 
tion of  bowel  to  which  it  is  attached,  may  produce  invagination;  and 
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Brinton's  statistics  give  5  per  cent,  of  cases  of  intussusception  from  this 
source.  An  examination  of  a  larger  number  of  cases  would  probably 
show  a  much  smaller  percentage  due  to  this  cause. 

A  majority  of  cases  of  intussusception,  however,  take  place  suddenly, 
-without  previous  diarrhoea,  colic,  traumatism,  or  ill-health  of  any  kind, 
and  probably  occur  without  any  tenesmus  or  paresis  of  a  portion  of 
bowel.  It  may  be  that  the  longitudinal  fibres  of  a  segment  of  gut  con- 
tract, dilating  and  shortening  a  portion  of  the  bowel ;  while  this  part  is 
distended  a  portion  immediately  above  maj''  be  lengthened  and  narrowed 
by  contraction  of  the  circular  fibres,  and  violent  peristalsis  going  on  at 
this  moment,  aided,  possibly,  by  contraction  of  the  muscular  wall  of  the 
abdomen,  forces  the  upper  and  narrow  segment  into  the  lower  and 
dilated  one. 

At  first  the  invagination  involves  a  small  portion  of  the  bowel,  but, 
active  peristaltic  action  continuing,  it  rapidly  increases  in  size.  This 
increase  is  made  at  the  expense  of  the  sheath  or  outer  layer,  which  turns 
in  to  form  the  middle  layer.  The  length  of  the  invagination  varies  finom 
two  or  three  inches  to  three,  four,  or  five  ioei. 

The  symptoms  of  intussusception  generally  come  on  suddenly,  and 
indicate  both  intestinal  obstruction  and  inflammation.  Pain  resembling 
violent  colic,  and  itjferred  to  the  site  of  the  invagination,  is  a  prominent 
symptom.  The  pain  is  intense,  paroxysmal  in  character,  but  after  a 
time  it  becomes  continuous.  At  first  pressure  gives  relief,  but  in  a  few 
hours  tenderness,  denoting  peritonitis,  appears,  limited  to  the  invagina- 
tion or  spreading  gradually  over  the  whole  abdomen.  Vomiting  soon 
follows,  and,  with  rare  exceptions,  is  persistent.  After  two  or  three  days 
occasionally  blood  and  sometimes  fecal  matter  are  ejected  from  the  stom- 
ach. Diarrhoea,  with  bloody,  mucoid  stools,  is  rarely  ever  absent,  and  is 
characteristic  of  invagination.  The  patient  has  from  fifteen  to  twenty 
passages  a  day.  If  the  large  intestine  is  involved,  the  diarrhoea  is 
accompanied  with  tenesmus.  Above  the  ol)struction  gas  and  ingesta 
accumulate,  and  produce  abdominal  distension,  sometimes  well  marked. 
Generally  the  tumor  formed  by  the  invagination  can  be  felt  through  the 
abdominal  wall,  and  is  a  symptom  of  great  importance.  Meteorism  and 
peritonitis  may  render  the  existence  of  the  tumor  obscure  or  altogether 
prevent  its  recognition,  but  in  intussusception  of  the  colon  and  at  the 
ileo-OBcal  valve  the  solid  cylindrical  mass  can  usually  be  found,  and  fre- 
quently, when  the  small  bowel  alone  is  implicated,  a  very  careful  and 
patient  examination  will  enable  the  observer  to  detect  it^  Sometimes  it 
changes  its  site,  size,  and  sha{)e ;  occasionally  it  can  be  felt  in  the  rectum 
or  is  seen  protruding  through  the  anus. 

The  urgency  of  the  symptoms  of  invagination  depends  upon  the  por- 
tion of  bowel  involved  and  the  degree  of  constriction  of  the  gut  and  its 
attached  mesentery.  When  the  bowel  is  tightly  constricted  the  symp- 
toms arc  acute,  and  the  patient  may  die  in  a  day  or  two;  when  the  bowel 
is  not  constricted  the  symptoms  are  chronic  in  character,  and  in  the  early 
stages  not  urgent.  The  difference  here  is  like  that  between  strangulated 
and  incarcerated  hernia. 

In  acute  cases  the  attack  is  sudden,  obstruction  complete,  and  the 
symptoms  those  of  internal  strangulation  of  the  bowel,  often  followed 
by  collapse,  M'hich  may  destroy  life  in  a  few  hours.     These  cases  are 
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chiefly  jejunal  and  iliac  invaginations^  and  the  higher  up  in  the  small 
intestine  the  seat  of  obstruction  the  more  violent  and  ui^eut  the  symp- 
toms. Constriction,  being  great,  is  folIo\yed  by  engorgement  and  inflam- 
mation of  the  invaginated  bowel,  and  if  the  patient  lives  long  enough 
gangrene  ensues,  by  which  the  obstructing  mass  is  separated  and  dischargeil 
en  masse  or  in  fragments  through  the  anus.  Not  unfrequently  life  is 
saved  in  this  way.  That  gangrene  has  taken  place  and  separation  of  the 
invaginated  segments  is  in  progress  are  often  known  by  tlie  very  fetid 
character  of  the  evacuations  and  by  their  admixture  witli  blood  and 
shreds  of  necrosed  bowel.  When  the  sequestrum  has  been  detached 
entire,  it  is  often  passed  with  difficulty.  Frequently  it  lodges  at  some 
point  in  the  bowel,  producing  temporary  obstruction  and  giving  rise  to 
tenesmus  and  pain  as  it  passes  along  the  large  intestine.  There  is  no 
doubt  that  the  continuity  of  the  intestine  above  and  below  the  neck  of 
the  invagination  has  been  established,  and  complete  cures  effected  in  the 
way  already  mentioned.  Usually,  however,  the  patient  dies  from  col- 
lapse, peritonitis,  or  perforation  of  the  bowel  before  the  obstructing  mass 
can  be  removed  by  gangrene.  Children  almost  invariably  die  before 
this  can  take  place,  and  adults  live  from  the  seventh  to  the  fourteenth 
day,  according  to  the  greater  or  less  violence  and  acuteness  of  the  symp- 
toms. When  tlie  slough  has  been  discharged  and  the  continuity  of 
intestine  established,  recovery  is  still  uncertain,  and  death  very  often 
happens  for  reasons  referred  to  in  speaking  of  the  separation  of  the 
sequestrum. 

Separation  of  the  invaginated  portion  and  its  expulsion,  according  to 
Leichtenstem,  in  the  majority  of  cases  takes  place  from  the  eleventn  to 
the  twenty-first  day,  but  in  chronic  cases  it  is  often  delayed  for  months. 
According  to  Brinton,  separation  of  the  sequestrum  occurs  between  the 
eighth  and  fifteenth  in  intussuscepted  small  intestine,  and  between  the 
fifteenth  and  twenty-second  days  in  acute  cases  of  ileo-csecal  and  colic 
invaginations. 

In  chronic  cases  of  intussusception,  which  usually  embrace  the  ileo- 
csecal  and  colic  varieties,  strangulation  is  not  common  and  the  course  of 
the  disease  is  protracted.  These  cases  often  last  for  several  months,  and 
the  symptoms  are  not  always  well  defined.  At  first  the  pain  is  parox- 
ysmal, with  long  intervals  of  ease.  Vomiting  succeeds,  but  is  not 
persistent ;  discharge  of  the  contents  of  the  bowel  below  the  seat  of 
lesion  takes  place  and  afterward  fecal  matter  from  above  this  point, 
because  the  permeability  of  the  bowel  is  not  usually  lost  in  chronic  cases. 
Eventually  the  alvine  discharges  become  bloody,  mucoid,  and  character- 
istic of  intussusception ;  the  severity  of  the  symptoms  may  gradually 
increase,  the  pain  becoming  greater,  more  constant,  the  vomitmg  more 
incessant,  the  discharges  from  the  bowels  more  frequent,  and  in  one,  two, 
or  three  months  the  patient  dies  from  asthenia.  Several  authentic  cases 
are  related  where  the  disease  lasted  one  or  two  years  before  terminating 
fatally.  Very  oftien  some  days  before  death  the  pain  and  tenderness 
cease,  and  the  operations  become  free  from  blood  and  normal  in  cha- 
racter. 
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ConstipatioiL 

CoDstipation  is  a  prominent  symptom  in  all  of  the  conditions  which 
give  rise  to  intestinal  obstruction,  and  habitual  constipation  or  loss  of  the 
powers  provided  for  the  advance  of  the  contents  of  the  intestines  not 
un frequently  leads  to  permanent  occlusion  of  the  canal.  It  is  impossible 
to  fix  any  definite  rule  as  a  standard  of  health  for  the  number  and  qaan- 
tity  of  alvine  evacuations.  Some  individuals  have  a  passage  from  the 
bowels  once  every  day;  others,  in  the  enjoyment  of  as  good  general 
health,  suffer  from  the  ordinary  inconveniences  of  constipation  if  they 
have  less  than  two  or  three  daily  fecal  discharges ;  others,  again,  appar- 
ently equally  as  well,  have  a  movement  from  their  bowels  once  in  two 
or  three  days  or  once  a  wceli,  or  even  once  in  two  weeks.  Habershon* 
records  the  case  of  a  "  woman  sixty  years  old  who  from  youth  upward 
had  had  a  passage  from  the  bowels  only  every  six  or  eight  days,  and 
whose  health  had  been  perfect."  A  lady  under  my  own  oteervation,  for 
twenty  years  never  had  an  alvine  discharge  oftener  than  once  in  two 
wceivs,  and  thi^^e  times  in  her  life  had  passed  two  months  without  a 
movement  of  her  bowels.  This  lady  was  the  mother  of  several  children, 
and,  although  not  in  perfect  health,  was  able  to  attend  to  her  ordinary 
household  duties.  Such  cases  are  not  very  uncommon,  and  occur,  as  far 
as  I  have  been  able  to  ascertain,  more  frequently  in  women  than  in  men. 

The  number  of  fecal  evacuations  and  the  quantity  discharged  have  been 
shown  by  Bischoff  and  Voit  to  depend,  to  some  extent,  upon  the  character 
of  the  food  ingested,  v^etable  diet  producing  abundant,  and  animal  diet 
scanty,  stools.     Doubtless,  the  quality  of  the  food  partly  explains  the 

Quantity  of  the  alvine  evacuation,  although,  to  some  extent,  this  mnst 
epend  upon  the  time  that  the  feces  remain  in  the  colon,  a  long  residence 
there  taking  away  a  greater  part  of  the  watery  constituents  and  making 
the  fecal  mass  thicker  and  harder ;  but  the  variations  in  the  niunber  oi 
stools  in  persons  living  on  the  same  diet  can  only  be  explained  by  the 
variations  in  the  activity  of  the  peristaltic  action  in  different  individuals, 
or  in  the  same  individual  at  different  periods  and  under  different  sur- 
roundings. 

The  causes  of  habitual  constipation  are  of  the  most  varied  and  diversi- 
fied character,  and  it  is  not  always  possible  in  an  individual  case  to  point 
out  the  original  or  primary  one.  Not  unfrequently  several  causes  are  in 
operation  at  the  same  time  to  produce  sluggishness  of  the  intestinal  canal 
and  constipation.  Very  often  it  begins  with  change  of  scene  and  habits, 
by  which  the  daily  visit  to  the  water-closet  is  interfered  with,  or  after 
confinement  to  bed  with  some  temporary  indisposition.  It  is  more  likely 
to  occur  in  men  and  women  whose  habits  are  sedentary  and  who  are  con- 
stitutionally lazy  and  indolent.  The  feces  are  allowed  to  remain  in  the 
rectum  and  colon,  and  every  hour  after  the  ordinary  time  for  going  to 
stool  diminishes  the  watery  parts  of  the  fecal  mass  and  makes  it  harder 
and  more  consistent.  Many  cases  of  chronic  constipation,  begun  in  this 
way,  have  ended  in  dilatation  and  thickening  of  the  intestine,  ulceration 
of  the  mucous  membrane,  and,  eventually,  perforation  of  the  coats  and 
escape  of  the  contents  of  the  gut  into  the  peritoneal  cavity.    Kapid  excre- 

*  On  Diseases  of  the  Abdomen,  quoted  by  Leicht«nstem  in  ZiemnexCs  Qic.  P-  </  ^^ 
roL  vii.  p.  588. 
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tion  of  water  by  the  kidneys,  lungs,  and  skin  produces  constij>ation  by 
withdrawing  a  large  proportion  of  the  water  from  the  fecal  mass,  render- 
ing it  unnaturally  dry  and  of  diminished  bulk.  In  diabetes,  constipation 
arises  from  this  cause  unless  the  patient  makes  up  the  loss  by  drinking 
an  unusually  large  quantity  of  water.  Constipation  in  nursing-women 
is  explained  by  the  loss  of  water  in  the  secretion  of  milk.  The  profuse 
sweating  which  attends  malarial  fever,  phthisis,  and  other  diseases  readily 
accounts  for  the  constipation  which  often  accompanies  thase  disonlers. 

Certain  articles  of  food  not  necessary  to  mention  here  produce  consti- 
pation. They  fail  to  excite  peristaltic  action ;  or  articles  of  diet  which 
at  first  act  as  a  stimulus  to  the  bowels,  and  even  provoke  temporary 
diarrhoea,  lose  their  power  if  kept  up  too  long — just  as  certain  purgative 
medicines  lose  their  force  if  continued  for  too  long  a  period.  Gradually 
they  cease  to  increase  the  peristaltic  action,  and  ratlier  add  than  otherwise 
to  the  inactivity  of  the  intestines.  Eating  the  same  kind  of  food  day 
after  day  is  very  apt,  sooner  or  later,  to  result  in  diminished  sensibility 
of  the  intestinal  canal,  a  reduction  of  the  peristaltic  force,  and  deficiency 
in  the  secretion  of  the  digestive  juices,  which  in  itself  is  a  common  cause 
of  constipation.  Frequent  change  of  diet  is  generally  needed  to  supply 
the  stimulus  necessary  for  that  intestinal  motion  which  relieves  the 
bowels. 

Bile  is  looked  upon  as  one  of  the  most  powerful  agents  in  stimulating 
peristaltic  action,  and  when,  from  any  cause,  mechanical  or  otherwise,  it 
IS  not  poured  into  the  bowel,  constipation  ensues.  Unnatural  flexures, 
congenital  or  acquired,  of  the  large  intestine  are  not  unfrequently  the 
source  of  chronic  constipation.  These  flexures,  normal  or  factitious,  favor 
accumulation  of  feces,  especially  in  subjects  who  have  diminished  sensi- 
bility of  the  bowel  and  a  paretic  state  of  the  muscular  coat.  Certain 
injuries  and  diseases  of  the  brain  and  spinal  cord  reduce,  and  sometimes 
altogether  prevent,  intestinal  activity.  Hysteria,  if  it  exist  for  any  length 
of  time,  is  generally  attended  by  sluggishness  of  the  bowels,  and  great 
mental  depression  (melancholia)  is  sometimes  preceded  and  sometimes 
followal  by  habitual  constipation.  In  treating  such  a  case  it  is  import- 
ant to  make  the  distinction. 

Temporary  paralysis  of  the  muscular  coat  of  the  bowel,  followed  by 
symptoms  of  intestinal  constriction,  with  insui)erable  constipation,  some- 
times attends  violent  contusion  of  the  abdomen.  In  some  cases  prolonged 
functional  weakness  of  the  muscular  coat  follows  the  injury.  Many  chronic 
diseases  leave  the  bowel  in  a  sluggish  condition  by  the  pathological  changes 
produced  in  the  intestine.  The  function  of  the  muscular  coat  is  frequently 
injured  by  the  infiltration  which  accompanies  peritonitis.  The  fibres  are 
separated  by  the  serous  effusion  which  attends  this  inflammation ;  they 
become  overstretched,  and,  losing  their  contractility,  end  in  paralysis  and 
otetinate  constipation.  Occlusion  of  the  canal  from  this  cause  may  last 
for  days,  and  be  accompanied  with  tympanitis,  sterooraceous  vomiting, 
and  all  the  signs  of  internal  strangulation,  ending  in  death.  Post-mor- 
tem examinations  in  such  cases  show  no  stricture  or  unnatural  diminution 
in  the  size  of  tlie  canal,  but  that  the  fatal  occlusion  was  due  to  paralysis 
of  the  muscular  coat  of  the  bowel  and  arrest  of  its  power. 

The  normal  advance  of  the  contents  of  the  bowel  is  interfered  with  by 
anv  cause  which  lessens  the  contractility  of  the  muscular  coat.     Chronic 
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diseases  which  debilitate  the  general  muscular  system  affect  at  the  same 
time  the  contractile  power  of  the  muscular  coat  of  the  canal,  and  the 
ilebility  and  degeneration  of  old  age  are  felt  hexe,  and  sometimes  occasion 
the  constipation  which  often  accompanies  this  period  of  life.  Leichteii- 
stern  ^  says  that  chronic  intestinal  catarrh  is  a  common  factor  of  constipa- 
tion— ^that  when  this  catarrh  is  of  long  standing  it  produces  relaxation 
of  the  muscular  coat  and  diminishes  the  elasticity  of  the  intestinal  walk 
He  believes  that  this  pathological  condition  exists  in  a  large  proportion 
of  the  cases  of  habitual  constipation  attended  with  mental  depression, 
that  the  hypochondriasis  makes  its  appearance  after  the  constipation 
has  become  chronic,  and  that  it  is  a  secondary  symptom.  This  affection 
is  located  chiefly  in  the  small  intestine,  and  does  not  usually  involve 
the  colon. 

Probably  the  most  common  form  of  chronic  constipation  is  that  which 
accompanies  loss  of  sensibility  and  muscular  inactivity  of  the  colon  and 
rectum.  The  large  bowel  becomes  sometimes  so  distended  by  the  accu- 
mulated fecal  masses  that  it  has  been  found  aft^r  death  to  measure  ten  or 
fifteen  inches  in  circumference  and  to  contain  an  astonishing  quantity  of 
feces.  Any  part  of  the  canal,  except  the  last  two  inches  of  the  rectum, 
which  is  kept  empty  by  the  contraction  of  the  sphincters,  may  be  occu- 
pied by  the  mass,  but  the  accumulation  is  greatest  in  the  rectum,  oecum, 
and  sigmoid  flexure.  At  the  last-named  location  the  distension  is  so  great 
that  the  mass  can  be  readily  felt  through  the  abdominal  walls.  The 
tumor  may  be  as  large  as  a  foetal  head,  and  may  be  mistaken  for  a  simple 
or  malignant  tumor  of  the  omentum,  stomach,  or  other  organ,  or  for 
pregnancy  or  ovarian  growth.  The  dilatation  may  be  so  enormous  as  to 
push  the  small  intestines  into  the  back  part  of  the  abdominal  cavity  and 
to  interfere  with  the  function  of  any  organ  upon  which  it  encroaches.  It 
may  press  upon  the  concave  surface  of  the  liver,  and,  arresting  the  flow 
of  bile,  produce  jaundice  or  mechanically  interfere  with  some  portion  of 
the  track  of  the  urinary  organs  and  cripple  their  functions.  W  hen  situ- 
ated in  a  portion  of  the  canal  not  tightly  attached  to  the  abdominal  walls 
it  is  slightly  movable,  more  or  less  hard  and  consistent,  according  to  its 
duration,  for  it  remains  often  for  months  unchanged,  sometimes  giving  to 
the  fingers  the  impression  of  a  rather  soft,  easily-indented  swelling  with  a 
uniform  smooth  surface — more  often  feeling  like  a  hard,  insular,  elon- 
gated, and  corrugated  mass  of  fecal  balls.  Contraction  here  and  there  of 
bundles  of  the  circular  muscular  fibres  of  the  gut  produces  the  irregular, 
corrugated  impression  imparted  to  the  fingers.  Their  shape  and  position 
may  sometimes  be  changed  by  pressure  through  the  abdominal  wall.  If 
the  accumulation  occurs  in  the  rectum,  the  introduction  of  a  tube  or  bou- 
gie is  prevented  by  the  impacted  mass,  which  can  be  gotten  away  only  by 
the  fingers  or  by  some  instrument.  The  colon  and  rectum  may  be  dilated 
to  their  utmost  capacity  with  an  enormous  amount  of  feces,  enough  to 
fill  a  common-sized  pail,  and  both  the  patient  and  medical  attendant  be 
deceived  as  to  the  sufferer's  condition  by  the  fact  that  he  has  his  daily 
number  of  stools.  The  semi-fluid  contents  of  the  small  intestines  find 
their  way  through  this  mass  by  some  irregular  and  uncertain  track, 
undermining  ana  breaking  down  sometimes  a  lump  of  the  old  fecal 
accumulation,  which,  if  small  in  size  or  broken  up,  may  pass  on  and 
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escape  by  the  onus,  but  if  large  aud  hard  may  drop  into  the  insular 
and  uncertain  passage  and  permanently  close  it ;  then  sudden  and  com- 

flete  intestinal  occlusion  takes  place,  with  all  of  its  fearful  consequences, 
f  this,  however,  should  not  occur,  and  the  accumulation  is  not  recog- 
nized and  removed,  the  enormous  dilatation  may  go  on  until  complete 
paralysis  of  the  muscular  coat  is  produced,  and  entire  stoppage  oi  the 
current  of  feces,  with  i>ermanent  occlusion  of  the  bowel ;  or  before  this 
takes  place  ulceration  may  set  in,  partly  because  of  the  great  pressure  of 
the  fecal  mass  upon  the  mucous  membrane,  and  partly  from  the  irritating 
character  of  the  contents  of  the  bowel.  Ulceration  begins,  most  likely, 
at  some  point  where  resistance  is  greatest,  and  perforation  of  the  bowel 
may  ensue. 

Symptoms. — If  the  accumulation  occupies  only  a  portion  of  the  colon, 
as  the  caecum  or  sigmoid  flexure,  the  distended  part  may  become  displaced 
and  twisted  on  its  long  axis.  This  condition  scarcely  ever  happens  in 
the  large  intestines  except  at  the  parts  mentioned.  Torsion  of  the  cfficura 
rarely  takes  place  except  in  persons  of  from  forty-five  to  sixty  years  of 
age,  while  twisting  of  the  sigmoid  flexure  may  happen  at  any  period  of 
life.  When  distended  and  very  heavy  from  the  weight  of  feces,  with 
probably  some  congenital  defect  about  its  mesenteric  attachment,  the  sig- 
moid flexure  may  become  twisted  and  drop  into  the  pelvis,  producing  at 
once  symptoms  of  internal  strangulation. 

Individuals  accustomed  to  having  one  or  more  alvine  evacuations  a 
day  are  made  uncomfortable  by  two  or  three  days  of  constipation.  A 
feeling  of  distension  about  the  abdomen,  with  flatulence  and  heat,  follows 
this  condition,  and  soon  afterward  headache,  loss  of  appetite,  and  symp- 
toms of  indigestion  supervene.  If  this  state  of  the  bowels  continues 
unrelieved,  pi-essure  upon  the  hemorrhoidal  veins  takes  place  and  inter- 
ference with  venous  return,  producing  congestion  in  the  lower  end  of  the 
rectum.  This  is  attended  by  straining,  diarrhoea,  evolution  of  gaseous 
matter,  colicky  pains,  and  possibly  sympathetic  disturbance  of  the  genito- 
urinary organs.  When  at  last  the  hardened  and  enlarged  mass  is  dis- 
chai^ed,  it  produces  some  pain  and  burning  about  the  anus,  with  possibly 
rupture  of  the  mucous  membrane  in  that  region.  Fissure  of  the  anus 
may  thus  originate.  In  the  case  of  a  lad  aged  about  nine  years  under 
my  care  fissure  of  the  anus  began  in  this  way,  and  after  its  formation 
the  pain  of  defecation  was  so  intense  that  he  resisted  for  ten  days  every 
attempt  of  his  bowels  to  move.  After  this  time  he  passed  every  day  or 
two  one  or  more  hardened  fecal  balls,  but  always  with  such  atrocious  pain 
that  he  looked  forward  to  the  next  attempt  with  terror.  This  case  ended 
iu  fecal  impaction,  which  nearly  proved  fatal. 

Not  unfrequently  persons  who  habitually  go  two  or  three  days  without 
having  a  passage  from  the  bowels  are  not  apparently  inconvenienced,  and 
after  a  time  any  of  the  discomforts  ordinarily  felt  from  constipation  are 
not  noticed,  if  indeed  any  exist. 

Generally,  however,  chronic  constipation  leads  to  a  host  of  troubles  of 
the  most  varied  character.  There  is  not  an  organ  in  the  body  that  is  not 
more  or  less  influenced  by  it.  The  generation  of  gas  in  the  intestines 
produces  a  sense  of  fulness  of  the  abdomen  and  elevation  of  the  dia- 
phragm which  interferes  with  the  action  of  the  lungs  and  heart.  The 
sufferer  is  oppressed,  sighs,  and  has  difficult  respiration  and  attacks  of 
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palpitation  of  the  heart.  The  influeDoe  of  the  abdominal  pressure  is 
conducted  by  the  sympathetic  nerves  to  the  brain,  and  the  patient  fre- 
quently has  vertigo,  headache,  ringing  in  the  ears,  faintuess,  etc.,  and  in 
consequence  of  the  pressure  upon  other  nerves  or  of  hyperaemia  of  the 
spinal  cord  and  its  membranes  he  lias  dull  aching  pains  in  his  bock, 
groins,  genitals,  or  extremities.  I  have  seen  in  several  instances  pain  Id 
the  1^,  coming  on  after  the  patient  has  retired  and  lasting  until  raoniing, 
violent  enough  to  prevent  sleep,  at  once  permanently  relieved  bv  an  active 
cathartic  after  antiperiodics,  alteratives,  and  anodynes  had  failed  to  do  any 
good. 

A  patient  suffering  from  habitual  constipation  usually  obtains  tempo- 
rary relief  by  the  bowels  acting  either  spontaneously  or  after  a  dose  of 
medicine ;  but,  the  causes  of  constipation  continuing,  the  physical  dis- 
comforts and  suffering  continue,  varied  in  every  conceivable  way.  His 
digestion  being  disturbed,  appetite  poor,  and  assimilation  imperfect,  he 
gradually  loses  flesh  and  his  complexion  becomes  sallow  and  unhealthy. 
In  addition  to  this,  he  soon  grows  irritable  and  fretful,  trifling  aflfairs 
trouble  him,  he  has  fits  of  great  mental  depression,  and  soon  settles  down 
into  hypochondriasis,  his  life  becoming  a  burden  to  himself  and  a  nuis- 
ance to  his  friends. 

If  the  constipation  ends  in  fecal  accumulation,  the  worst  symptoms  of 
mechanical  obstruction  may  present  themselves  at  any  time,  and  death  of 
the  individual  follow.  The  practitioner  should  always  keep  this  fact  in 
mind  in  treating  every  case  oi  intestinal  obstruction,  and  search  for  fecal 
impaction  by  examining  the  rectum  and  the  whole  length  of  the  large 
intestine  through  the  anterior  abdominal  wall.  Very  otlen  symptoms  of 
impaction  come  on  gradually  in  one  who  has  been  ailing  for  some  weeks 
or  months,  but  sometimes  the  onset  is  as  sudden  as  in  a  case  of  acute 
occlusion  of  the  intestines.  The  patient  is  seized  with  pain  like  that  of 
colic  and  an  urgent  desire  to  empty  his  bowels,  but  all  attempts  to  do 
this  are  futile,  and  the  straining  is  followed  by  great  exhaustion ;  bor- 
borygmus,  nausea,  vomiting,  and  possibly  hiccough,  soon  come  on,  widi 
tympanitic  distension  of  the  belly.  If  the  impaction  is  not  overoome, 
death  by  collapse  or  from  }>eritonitis  follows.  I'ost-mortem  examination 
shows  enormous  fecal  accumulation,  peritonitis  as  a  consequence  of  the 
obstruction,  perforating  ulcer  in  some  part  of  the  large  bowel,  more  oHen 
the  sigmoid  flexure,  or,  in  some  cases,  absolute  rupture  of  the  cscum 
itself,  and  escape  of  its  contents  into  the  peritoneal  cavity. 


Stricture  of  the  Bowel. 

In  a  report  by  George  Pollock*  of  127  cases  of  intestinal  obstruction, 
77  belonged  to  the  above  class ;  and  Brinton,  in  his  analysis  of  the  whole 
group  of  cases  collected  by  him,  says  stricture  constitutes  about  73  per 
cent.  In  124  cases  of  intestinal  obstruction  reported  by  Mr.  Bniuit* 
from  the  ixjst-mortem  records  of  Guy's  Hospital,  47  were  found  to  l« 
stricture  of  the  bowel.  The  above  statements  show  that  stricture,  t»r 
diminution  of  the  calibre  of  the  bowel,  is  the  most  frequent  cause  of 

^  MedU^Chirwrgical  Review,  1853.  *  Pnuiic€  <f  SMrgay. 
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intestinal  obstruction,  and  the  subject  is  worthy  of  our  earnest  consid- 
eration. 

While  stricture  of  the  bowel  may  be  found  in  any  portion  of  the  intes- 
tinal canal,  it  occurs  most  frequently  in  the  sigmoid  flexure  aud  rectum. 
Brinton  found  in  100  fatal  cases  of  stricture  30  in  the  rectum  and  30  in 
the  sigmoid  flexure ;  only  8  cases  in  100  were  in  the  small  intestine. 
Brinton's  statistics  correspond  very  nearly  with  those  of  other  writers. 
The  aflection  is  more  common  in  men  than  women,  and  the  average  age 
at  death  is  about  forty-four  years. 

The  most  common  cause  of  stricture  is  contraction  following  cicatriza- 
tion of  ulcers  of  the  mucous  and  submucous  coats  of  the  intestine.  The 
ulcer  may  involve  the  circumference  of  the  bowel,  and  the  resulting  cica- 
trix terminate  in  uniform  constriction  of  its  lumen,  or  the  ulceration  may 
extend  several  inches  along  the  side  of  the  intestine,  ultimately  causing 
contraction  in  the  direction  of  its  longitudinal  axis,  marked  stenosis,  and 
kinking  of  the  gut.  When  ulceration,  continuous  or  in  patches,  involves 
a  large  extent  of  bowel,  it  may  reduce  the  gut  to  a  mass  of  indistinguish- 
able cicatricial  tissue.  Bristowe  ^  says  he  has  seen  the  whole  csecum  thus 
contracted  "  into  a  channel  barely  capable  of  admitting  a  goose's  quill.'' 

Stricture  of  the  intestine  often  follows  dysentery  or  tubercular  and 
syphilitic  ulceration  of  the  bowel.  Follicular  or  hemorrhoidal  ulceration 
is  sometimes  the  beginning  of  a  stenosis  which  ends  in  stricture  of  the 
rectum.     Stercoral  ulcers  of  the  colon  are  not  unfrequently  the  starting- 

Eoint  of  cicatricial  contraction  of  the  calibre  of  the  bowel.  Sometimes, 
ut  rarely,  ulcers  of  typhoid  fever  end  in  constriction  of  the  intestinal 
tube.  The  diameter  of  the  gut  is  also  contracted  by  the  effects  of  caustic 
substances,  by  ulceration  following  the  lodgment  of  foreign  bodies,  and 
by  effiision  of  lymph  or  thickening  attendant  upon  long-standing  hernia. 
Very  often  after  death  it  is  impossible  to  determine  what  particular  kind 
of  inflammation  aud  ulceration  caused  the  stricture.  Generally,  the  cause 
which  provokes  the  ulceration  sets  up  chronic  peritonitis,  which  mate- 
rially aids  in  producing  the  obstruction.  Spasm  of  the  circular  muscular 
flbres  usually  accompanies  these  lesions,  and  materially  contributes  in 
many  cases  to  fatal  intestinal  obstruction.  Some  authors  asjert  that 
spasm  without  organic  change  can  produce  acute  obstruction :  such  an 
occurrence,  except  possibly  in  the  rectum,  must  be  very  rare,  if  indeed 
it  ever  happens. 

The  most  common  cause  of  stricture  is  cancer.  This  disease  ma}^ 
originate  in  the  bowel  itself,  or,  beginning  in  some  neighboring  organ 
or  tissue,  gradually  spreads  and  involves  the  gut.  It  may  extend 
around  the  bowel  or  be  infiltrated  along  the  sides  of  the  canal  for  sev^ 
eral  inches,  and  may  be  scirrhous,  medullary,  or  epithelial  in  character. 
Eighty  per  cent,  of  the  cases  of  cancer  of  the  bowel  are  situated  in  the 
rectum.  Usually,  but  not  invariably,  cancerous  dei)osits  are  found  in 
persons  who  have  passed  middle  age. 

An  impediment  to  the  passage  of  fecal  matter  is  invariably  produced 
in  constriction  of  the  intestine  from  the  above  causes,  and  it  frequently 
continues  until  fatal  occlusii»n  occurs.  The  contents  of  the  bowel  accu- 
mulate above  the  block,  producing  distension  of  the  gut  and  thickening 
of  the  muscular  coats  above  the  stricture,  with  contraction  and  atrophy 

'  BeynoIds'B  System  of  Medicine, 
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of  the  portion  of  intestine  below.  Dilatation  of  the  bowel  above  the 
seat  of  lesion  is  sometimes  great  enough  to  cause  rupture  and  peritoneal 
extravasation,  or  distension  and  stretching  of  the  coats  of  the  canal  may 
be  sufficient  to  interfere  with  its  circulation,  and  ulceration  ensue. 

Occasionally  cases  of  stricture  or  well-marked  circumscribed  contrao- 
tion  of  the  bowel  are  seen  which  give  rise  to  no  marked  symptoms  of 
constriction  during  life.  Such  was  the  case  in  the  instance  related  by 
Bristowe  and  referred  to  above.  These  instances  are,  however,  excep- 
tional in  the  large  intestine. 

Symptoms  of  stricture  vary  according  to  the  site,  cause,  and  extent  of 
the  lesion.  They  are  gradually  developed,  and  in  this  respect  are  unlike 
the  symptoms  of  internal  strangulation  or  of  intussusception,  which  are 
generally  acute  and  rapid  in  their  course.  When  the  obstruction  in 
stricture  is  complete,  progress  toward  death  is  comparatively  slow.  If 
the  stricture  is  seated  in  the  small  intestine,  the  symptoms  are  often  so 
obscure  that  for  a  long  time  the  presence  of  the  contraction  may  not  be 
suspected ;  the  contents  of  the  small  bowel  are  usually  fluid,  and  in  this 
state  readily  pass  through  the  constricted  part.  The  more  solid  the  con- 
tents of  the  bowel,  the  greater  the  difficulty  in  passing  a  contracted  and 
narrow  orifice,  and  the  more  conclusive  and  characteristic  the  assemblage 
of  symptoms  of  obstruction  from  stricture. 

The  history  of  a  case  of  intestinal  obstruction  from  stricture  is  often 
instructive.  For  weeks  or  months  there  have  been  colicky  pains  and 
intestinal  disorder ;  possibly,  in  the  early  stages,  diarrhoea,  but  later 
marked  constipation,  and  probably  previous  attacks  where  constipation 
was  for  a  time  insuperable  and  death  from  obstruction  imminent  Hem- 
orrhage, except  in  cancer  or  when  complicated  with  piles,  is  rare.  The 
attack  may  come  on  suddenly,  or  a)nstipation  become  more  and  more 
difficult  to  overcome ;  violent  peristalsis  presents  itself,  accompanied  by 
pain  and  abdominal  distension,  and  followed  by  nausea  and  vomiting, 
the  latter  oflen  being  stei'coraceous.  During  the  throes  of  pain — ^for  it  is 
paroxysmal — the  outline  of  the  distended  gut  can  be  felt  ana  seen  through 
the  abdominal  walls  if  they  are  thin  and  free  from  fat.  Unless  the 
stricture  is  relieved  the  patient  gradually  dies  from  asthenia.  luflamma- 
tion  is  often  absent  throughout,  but  enteritis  or  peritonitis  may  come  on, 
or  perforation  and  peritoneal  extravasation  ensue  and  hasten  the  &tal 
termination. 

When  the  obstruction  is  in  the  rectum  it  can  be  felt  with  the  finger; 
if  in  the  sigmoid  flexure,  it  may  be  felt  with  a  gum  bougie  or  probe, 
but  the  use  of  the  former  is  unreliable,  and  the  latter,  unless  carefully 
employed,  dangerous.  Obstruction  at  this  point,  however,  is  attended 
with  marked  dLsteusion  of  the  descending  and  transverse  colon.  If  seated 
iu  the  small  bowel,  the  large  intestine  is  flaccid  and  collapsed.  Careful 
manual  exploration  often  enables  the  practitioner  to  determine  tlie  site 
of  the  contraction.  Weight,  pain,  dulness,  and  fulness  are  usually  found 
about  the  stricture,  but  these  signs  may  be  of  little  value  when  the 
abdominal  wall  is  thick  and  unyielding,  or  peritonitis  or  tumor  is  pres- 
ent, or  the  contracted  portion  of  bowel  is  compressed  or  drawn  out  of  its 
proper  site.  Brinton  suggests  that  the  site  of  stricture  may  be  deter- 
mined by  the  quantity  of  water  which  can  be  injected  through  the  anus 
into  the  bowel.     Such  an  estimation  must  often  be  erroneous,  as  stricture 
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IS  rarely  ever  complete  and  fluid  may  be  forced  through  the  constricted 
part.  Indeed,  Battey  of  (Jeorgia  has  demonstrated  upon  dead  and  living 
subjects  that  fluid  may  be  made  to  pass  through  the  entire  canal  from  the 
anus  to  the  stomach. 

Obstruction  due  to  cancer  of  the  rectum  can  be  determined  by  digital 
examination.  When  seated  in  the  small  intestine  or  higher  up  in  the 
large  bowel,  the  presence  of  a  painful  tumor,  preceded  for  weeks  by  evi- 
dences of  impaired  nutrition,  emaciation,  and  followed  by  lancinating 
pain,  cancerous  cachexia,  etc.,  will  indicate  the  character  of  the  trouble. 


Compression  and  Contraction  of  the  Bowel. 

Obstruction  of  the  bowel  is  sometimes  occasioned  by  compression  or 
traction  exerted  on  the  intestine  by  alxlominal  tumors  or  cysts.  Fibrous 
tumors  of  the  uterus,  ovarian  cysts,  hydatid  growths,  or  indeed  any  form 
of  abdominal  tumor,  may  by  pressure  on  some  part  of  the  intestinal  track 
produce  fatal  obstruction.  Several  inches  of  bowel  may  thus  be  com- 
pressed and  rendered  impervious,  or  if  traction  is  exertecl  by  the  tumor, 
which  is  often  adherent  to  the  bowel,  the  tube  may  be  sharply  bent  or 
twisted  and  its  action  interfered  with,  A  case  is  reported  of  compression 
of  the  bowel  from  a  great  accumulation  of  fat  about  the  colon.  Adhe- 
sions of  intestinal  coils  from  chronic  peritoneal  inflammatory  changes 
constitute  a  large  and  important  class  of  cases  of  intestinal  oostruction. 
This  condition  is  known  as  contraction  of  the  bowels :  23  of  the  124 
cases  reported  by  Bryant  were  of  this  character. 

The  usual  site  of  stricture  is  the  large  bowel :  contraction  is  far  more 
frequently  seen  in  the  small  intestine,  and  is  caused  by  an  eflusion  of 
lymph  following  simple  peritonitis  or  the  inflammation  attending  the 
formation  of  cancer  or  tubercle  of  the  peritoneum.  Coils  of  intestine 
are  matted  together  or  to  neighboring  parts  in  this  w^ay  by  bands  of 
lymph  or  false  membranes,  anci  the  action  of  the  bowel  interfered  with 
or  obstructed.  Constriction  of  a  length  of  bowel  may  be  found  after 
death,  or  a  sharp,  angular  bend  by  which  complete  obstruction  has  been 
produced. 

Circumscribed  peritonitis  may  produce  adhesion  of  a  portion  of  bowel 
by  bands  of  lymph  to  the  uterus  or  its  appendages,  or  to  some  part  of  the 
large  intestine,  or  to  the  abdominal  wall,  and  the  action  of  the  bowel 
become  embarrassed  by  traction,  constriction,  or  bending.  In  consequence 
of  the  irritation  following  this  condition,  spasmodic  contraction  may  fol- 
low and  add  to  the  difficulty,  or  enteritis  may  ensue ;  and  this  will  espe- 
cially be  the  case  if  the  circulation  of  the  part  is  interfered  with,  and 
render  complete  what  before  was  a  partial  obstniction.  Distension  and 
fulness  of  the  bowel  above  the  obstruction,  with  contraction  and  empti- 
ness of  the  portion  of  the  gut  below,  are  found  after  death  in  cases  of 
contraction,  just  as  we  see  in  fatal  cases  of  stricture.  The  history  of  the 
case  and  presence  of  a  tumor  will  generally  enable  the  practitioner  to 
determine  when  obstruction  is  due  to  the  presence  of  some  adventitious 
growth.  When  contraction  is  complicated  with  the  presence  of  tubercle 
or  cancer,  symptoms  attending  these  conditions  will  be  present. 

Obstruction  of  the  intestines   from  contraction  generally  comes   on 
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insidiously.  The  patient  may  date  the  beginning  of  his  trouble  from 
an  old  attack  of  circumscribed  peritonitis  which  probably  took  plooe 
weeks  or  montlis  before.  He  has  attacks  of  colicky  pains,  indigestion, 
and  constipation.  The  last  is  difficult  to  overcome,  continuing  for  houn< 
before  it  is  relieved  by  medicine  or  the  efforts  of  nature.  During  the 
attack  of  almost  insurmountable  constipation  violent  peristaltic  move- 
ment of  the  bowel  above  the  impediment  may  be  noticed.  The  patient 
may  gradually  become  more  and  more  feeble  from  suffering  and  inter- 
ference with  nutrition,  and  die  from  exhaustion,  or  fits  of  obstinate  con- 
stipation may  continue  to  recur,  until  finally  one  of  them  becomes  insu- 
perable and  fatal. 

The  symptoms  of  contraction  closely  resemble  those  of  stricture,  but  it 
is  important  to  distinguish  one  from  the  other,  as  the  treatment,  especially 
if  surgical  interference  is  demanded,  is  very  different.  A  rigid  analysis 
of  all  of  the  signs  will  usually,  but  not  invariably,  enable  the  practitioner 
to  make  the  distinction. 

There  is  an  important  difference  between  the  constipation  of  stricture 
and  that  of  contraction.     In  the  former  the  difficulty  is  in  defecation, 
enaptying  the  large  bowel,  the  usual  site  of  stricture ;  in  the  latter  the 
difficulty  is  in  the  passage  of  the  contents  of  the  gut  along  the  narrowed 
and  contracte<l  small  intestine,  the  common  site  of  contraction.     In  stric- 
ture the  calibre  of  the  bowel  is  diminished  by  some  sharply-defined 
mechanical  impediment  seated  in  the  cavity  or  in  the  walls  of  the  tube; 
in  contraction  the  bowel  is  bent  or  kinked  by  adhesions,  or  coils  of  intes- 
tine are  matted  and  glued  together  and  peristalsis  interfered  with.    In 
stricture  defecation  is  difficult  and  painful ;  in  contraction  the  alvine  dis- 
charges are  painless.     In  the  former  blood  and  mucus  are  not  unfre- 
quently  seen  in  the  feces;  in  the  latter  the  motions  are  healthy.    In 
stricture  constipation  alternates  with  diarrhoea ;  in  contraction  loosemss 
of  the  bowels  is  rarely  seen.     In  stricture  distension  of  the  abdomen  is 
lumbar  and  epigastric ;  in  contraction  the  distension  is  less  and  is  central 
and  hypogastric.     In  both  conditions  violent  distinct  peristaltic  action  is. 
seen  during  a  fit  of  constipation,  and  in  both  the  bowel  above  the  con- 
striction is  distended  and  hypertrophied.     In  contraction  the  powerful, 
writhing  peristalsis  involves  the  small  intestine  above  the  impediment, 
and  in  stricture  the  large  bowel  above  the  obstruction.     In  both  stricture 
and  contraction  inflammation  of  the  bowel  and  peritoneum  may  super- 
vene.    In  contraction,  when  inflammation  sets  in  or  when  enteritis  and 
peritonitis  are  absent  and  the  attack  of  constipation  is  insurmountable,  I 
have  noticed  that  the  symptoms  are  more  urgent  and  rapid  iu  their 
course,  and  danger  cf  death  from  collapse  greater,  than  when  these  con- 
ditions exist  in  stricture. 

Differential  DiAONasis. — In  every  case  of  intestinal  ol>structJon  a 
careful  examination  should  be  made  for  external  strangulated  hernia.  All 
of  the  regions  of  the  abdomen  in  which  hernia  may  occur  should  be  thor- 
oughly inspected,  as  the  symptoms  of  the  two  conditions  are  identical.  A 
small  or  incomplete  external  strangulated  hernia  may  easily  be  overlooked. 
An  individual  with  an  old  hernia  may  suddenly  have  symptoms  of  intes- 
tinal obstruction,  and  it  may  be  doubtful  whetlier  the  obstruction  is  dne 
to  internal  constriction  or  to  the  external  hernia.  Diagnosis  is  especially 
difficult  when  the  chronic  hernia  is  irreducible  in  character.    If  the  cause 
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of  the  impermeability  is  internal  and  below  the  external  hernia,  that  por- 
tion of  intestine  in  the  hernial  tumor  becomes  swollen,  tense,  and  hard, 
and  closely  resembles  the  local  symj)toms  of  strangidated  hernia.  If  the 
external  hernia  is  reducible,  reduction  en  masse  may  take  ])lace  and  a 
retro-peritoneal  hernia  be  formed.  When  the  case  is  doubtful  and  urgent, 
an  operation  for  strangulated  hernia  should  be  performed. 

Functional  obstruction  of  the  bowel  is  sometimes  seen,  closely  simu- 
lating obstruction  from  one  of  the  structural  changes  mentioned.  Cases 
of  functional  obstruction  are  seen  usually  in  hysterical  or  nervous  women, 
and  are  generally  recognized  by  the  history,  course,  and  termination  of 
the  malady.  The  fact  tliat  local  enteritis,  peritonitis,  or  typhlitis,  by  par- 
alyzing a  portion  of  the  bowel,  may  produce  all  the  signs  of  acute  and 
complete  obstruction,  should  not  be  lost  sight  of. 

In  cases  of  congenital  stricture  or  malformation,  or  the  presence  of 
foreign  bodies  in  the  intestine,  or  acute  internal  strangulation,  or  twisting 
of  a  length  of  bowel,  and  generally  in  intussusception,  symptoms  of  acute 
obstruction  are  present.  The  individual  may  have  been  in  perfect  health, 
and  suddenly  symptoms  of  the  gravest  chai-acter  set  in.  Intense  l>ain, 
referred  to  some  special  part  of  the  belly,  is  the  first  sign  of  trouble. 
Nausea  soon  follows,  and  with  it  great  prostration ;  the  depression  of 
vital  power  approaches,  and  sometimes  reaches,  syncope;  the  patient 
rolls  and  tosses  in  agony ;  his  mental  distress  is  equally  great,  and  if 
old  enough  he  is  conscious  of  his  danger  and  is  anxious  and  despondent. 
Vomiting  succeeds  the  nausea :  at  first  the  contents  of  the  stomach,  and 
then  those  of  the  small  intestines,  are  thrown  up ;  after  a  time  the  vom- 
iting is  stercoraceous.  The  belly  bec»omes  swollen,  tympanitic,  and  exquis- 
itely tender ;  the  weight  of  the  bed-clothes  or  the  slightest  touch  oi  the 
finger  upon  his  abdomen  is  intolerable;  he  keeps  his  head  and  shoulders 
raised  and  his  lower  limbs  retracted  to  avoid  pressure  of  the  abdominal 
muscles.  Constipation  is  complete  and  insuperable.  If  the  abdominal 
wall  is  thin,  the  violent  motion  of  the  intestines  can  be  seen  and  felt 
through  it.  These  painful  peristaltic  movements  of  the  bowel  are  par- 
oxysmal and  attended  by  loud  rumbling  or  gurgling  noises.  The  pain 
gradually  increases ;  the  patient  is  very  restless  and  complains  of  great 
thirst ;  his  pulse  is  small,  haixl,  and  frequent,  his  extremities  cool  and 
features  pinched.  If  not  soon  relieved,  exhaustion  comes  on ;  he  has 
muttering  delirium,  cold  clammy  perspiration,  hiccough,  twitching  of 
the  tendons,  and  death  soon  follows  from  collapse  or  from  peritonitis  or 
gangrene,  or  from  both.  The  average  period  of  death  is  from  six  to 
eight  days.  It  may  occur  in  thirty-six  or  forty-eight  hours,  or  the 
patient  may  last  for  two  weeks. 

In  congenital  occlusion  and  malformation  the  history  of  the  case,  the 
age  of  the  patient,  and  the  fact  that  the  deformity  in  such  cases  is  almost 
always  confined  to  the  anus  and  rectum,  usually  render  the  diagnosis 
sufficiently  easy. 

Obstruction  caused  by  foreign  bodies  impacted  in  the  intestines  can 
generally  be  diagnosed.  The  history  of  the  case  may  show  that  foreign 
bodies  have  been  swallowed  or  that  the  patient  has  been  subjected  to 
some  of  the  conditions  which  cause  the  formation  of  enteroliths.  These 
stony  concretions  are  usually  found  in  the  caecum  or  colon,  and  fi'equently 
give  rise  for  days  and  weeks  to  symptoms  of  indigestion,  emaciation,  coii- 
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stipatioD,  and  other  evidences  of  bad  health  before  complete  ooclusion  of 
the  intestine  takes  place.  Not  unfrequently,  before  the  sudden  attack  of 
im|)ermeability  of  the  \)owel  the  patient  has  had  repeated  attacks  of  tjph- 
litis,  and  has  been  conscious  for  a  long  time  of  the  presence  of  a  tumor  in 
the  region  of  the  ceecum  or  colon.  Possibly  he  has  passed  on  some  for- 
mer occasion  pieces  of  the  stony  concretion. 

Diagnosis  of  obstruction  by  gall-stones  is  often  aided  by  the  fact  that 
the  patient  has  recently  suffered  characteristic  pains  of  hepatic  colic  and 
by  the  icterous  condition  of  the  skin.  Possibly  the  individual  has  suf- 
fered repeated  attacks  of  hepatic  trouble  and  has  previously  passed  a 
gall-stone.  Obstiniction  from  this  cause  is  seen  four  times  as  often  iu 
women  as  in  men,  and  always  after  the  middle  period  of  life. 

In  obstruction  occasioned  by  internal  hernia  or  the  presence  of  mem- 
branous bands,  loops,  mesenteric  pouches,  the  symptoms  are  often  sucJb  as 
to  baffle  all  attempts  at  accurate  and  certain  diagnosis.  The  onset  of  the 
symptoms  is  sudden  and  the  course  of  the  dis^isd  rapid ;  prostration  of 
vital  power  is  extreme,  sometimes  amounting  to  syncope ;  vomiting  inces- 
sant and  persistent;  pain  constant  and  fixed.  The  most  characteristic 
symptom  of  internal  strangulation  is  the  very  great  and  prolonged 
depression  of  vital  power ;  it  occurs  generally  in  eai'ly  adult  life. 

Erichsen  states  tlmt  iu  twisting  of  the  bowel  the  abdomen  is 
unevenly  distended,  it  being  tympanitic  on  one  side  and  flattened  on 
the  other.  This  condition  of  the  bowel  is  usually  seen  after  middle  age. 
In  intussusception  the  princiiml  signs  are,  usually,  the  early  age  of  the 
patient — obstruction  from  other  causes  in  children  being  rare — the  sud- 
denness of  the  onset  of  symptoms,  the  frequent  desire  to  go  to  stool,  the 
tenesmus,  and  the  characteristic  bloody  mucus  discharges.  By  abdominal 
palpatiou  frequently  the  sausage-like  tumor  can  be  recognized,  and  very 
often  the  intussuscepted  part  can  be  felt  iu  the  rectum  or  seen  protruding 
through  the  anus.  When  invagination  involves  the  upper  part  of  the 
small  intestine,  diagnosis  of  the  cause  of  occlusion  is  almost  imprac- 
ticable. 

In  obstruction  of  the  bowel  from  fecal  accumulation,  inflamed  and 
thickened  intestine,  stricture,  compression  and  traction,  and  oontnu;tion 
of  the  gut  from  cancerous  deposit,  the  symptoms  are  gradually  presented 
and  chronic  in  character.  They  are  unlike  the  signs  of  acute  obstruction, 
which  occur  in  persons  apparently  in  perfect  health  and  are  sudden  and 
violent  from  the  beginning.  In  chronic  obstruction  of  the  intestine  the 
patient  has  probably  been  complaining  for  some  time,  with  symptoms  of 
abdominal  trouble.  He  has  been  unwell  for  weeks^  his  appetite  poor, 
digestion  disordered,  strength  diminished,  and  bowels  constipated.  The 
last  symptom  is  the  most  distressing  of  all.  Purgatives  do  not  give  the 
relief  ordinarily  obtained,  but  add  to  the  griping,  colicky  pains,  nausea, 
and  general  depression.  When  his  bowels  do  act,  the  stool  is  sometime 
liquid,  sometimes  very  hard  (scybalous),  or  the  form  of  the  matter  passed 
is  tape-like  or  pipe-like.  Sometimes,  in  his  frequent  attempts  at  stool, 
the  only  discharge  is  blood  and  mucus  or  pus.  Attacks  of  eructation 
and  vomiting  often  take  place  during  the  progress  of  the  disease.  Ster- 
coraceous  vomiting  is,  however,  rare,  and  only  seen  in  the  later  period  of 
the  attack.  Abdominal  distension  is  slow  iu  making  its  appearance,  but 
after  a  time  is  well  marked,  and  due  more  to  tympanitis  than  to  oonsti- 
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pation ;  the  tympanitic  distension  is  accompanied  by  loud  rumbling  and 
gurgling  noises  in  the  bowels.  After  a  period  which  varies  much  in 
different  cases,  inflammation,  suddenly  or  gradually,  is  set  up,  and  all  the 
symptoms  of  acute  obstruction  are  presented,  grafted  on  signs  of  chronic 
occlusion.  We  have  pain,  nausea,  vomiting,  great  distension  and  tender- 
ness of  the  abdomen,  peristalsis  plainly  seen  and  felt  if  the  alxlominal 
wall  is  thin,  the  small,  frequent,  wiry  pulse,  clammy  perspiration,  pros- 
tration with  hiccough,  tendonous  twitchings,  and  death,  very  like  that 
following  a  case  of  external  strangulated  hernia. 

Obstruction  due  to  fecal  accumulation  generally  happens  in  persons  who 
have  passed  middle  age,  and  can  often  be  diagnosed  by  digital  rectal  exam- 
ination and  palpation  of  the  abdomen,  by  the  presence  of  fecal  tumors,  and 
the  history  of  long-existing  constipation  with  its  manifold  consequences; 
previous  attacks  of  impermeability,  and  relief  by  discharge  of  enormous 
masses  of  feces. 

Obstruction  caused  by  the  presence  of  some  abdominal  tumor  is  gen- 
erally known  by  the  history  of  the  case,  the  fact  of  the  existence  of  the 
tumor  being  known  to  the  ))atient  or  discovered  by  the  physician  by  an 
examination  through  the  abdominal  walls  or  through  the  vagina  or  rec- 
tum. The  progress  of  such  cases  is  essentially  chronic,  but  acute  symp- 
toms may  at  any  time  come  on.  Diagnosis  of  obstruction  due  to  stricture 
is  frequently  made  by  examination  of  the  rectum  and  sigmoid  flexure,  the 
usual  sites  of  constriction  from  this  cause.  Complete  occlusion  from  stric- 
ture is  almost  always  preceded  by  well-marked  premonitory  symptoms. 

When  the  obstruction  is  situated  in  the  lower  part  of  the  colon  and 
rectum,  its  precise  seat  can  be  determined  by  digital  or  manual  exam- 
ination or  the  use  of  a  bougie  or  tube.  When  the  site  of  obstruction  is 
above  the  sigmoid  flexure,  it  is  diflicult,  and  occasionally  impossible,  to 
determine  its  exact  locality.  As  a  rule,  when  the  constriction  is  in  the 
small  intestine  the  symptoms  are  acute  and  urgent ;  pain  is  intense,  vom- 
iting comes  on  soon,  and  prostration  is  early  and  extreme.  When  the 
lai'ge  intestine  is  involved,  except  in  volvulus,  the  symptoms  are  gener- 
ally chronic.  In  twisting  of  the  gut  the  symptoms  are  rapid  and  uncom- 
monly severe.  The  higher  up  the  obstniction,  the  earlier  stcrcoraceous 
vomiting  b^ins.  Above  the  constriction  the  bowel  is  distended  and  tym- 
panitic; below  the  constriction  it  is  generally  collapsed.  .In  obstruction 
of  the  large  intestine  the  outline  of  the  tympanitic  and  distended  gut  may 
be  traced  with  the  eye  and  hand.  In  constriction  of  the  small  intestine  the 
secretion  of  urine,  as  has  been  shown  by  Hilton,  G.  Bird,  and  Barlow,  is 
less  than  where  obstruction  is  seated  in  the  large  bowel.  Besides  rectal 
and  vaginal  examinations,  which  should  never  be  neglected  in  any  case 
of  intestinal  obstruction,  abdominal  palpation  may  also  aid  in  determin- 
ing the  site  of  constriction.  It  should  not  be  forgotten,  however,  when 
a  tumor  is  found — as,  for  instance,  in  invagination — that  the  bowel  may 
be  displaced ;  a  distended  csecum  may  be  pushed  into  and  occupy  the  left 
side  of  the  belly.  Cases  are  not  uncommon  where  the  symptoms  are  so 
combined  and  uncertain  as  to  render  accurate  diagnosis  of  the  site  of 
obstruction  impracticable. 

Very  little  light  is  thrown  upon  the  diagnosis  by  pain,  constipation,  or 
vomiting  when  these  symptoms  are  considered  separately.  Pain  is  com- 
mon to  many  diseases  of  the  abdomen ;  obstinate  constipation,  lasting  for 
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days  and  weeks,  is  often  seen  where  there  is  no  mechanical  obstructioi) ; 
and  vomiting  attends  many  morbid  conditions  of  the  body.  But  when 
these  symptoms  are  combined  and  examined  along  with  the  history  of  the 
case  and  mode  of  invasion,  they  are  often  characteristic  of  constriction  of 
the  intestine.  Pain  in  acute  obstruction  is  fixed,  umbilical,  and  intermit- 
tent ;  in  chronic  cases  it  is  more  diffused  and  increases  with  the  distension. 
In  acute  cases  constipation  is  complete  and  insuperable;  in  chronic  cases 
tliis  symptom  gradually  increases ;  in  intussusception  we  have  frequent 
discharges  of  a  dysenteric  character,  and  hemorrhage,  sometimes  copious, 
when  the  small  bowel  is  involved.  The  bowel  below  the  seat  of  complete 
constriction  may  be  full  of  fecal  matter,  and  the  discharge  of  this  spon- 
taneously or  by  the  aid  of  enemata  may  induce  the  attendant  not  to  r^rd 
the  case  as  one  of  occlusion.  Stercoraceous  vomiting,  as  a  rule,  comes  on 
early  in  acute  and  late  in  chronic  cases  of  complete  occlusion  of  the  gut; 
in  spasmodic  ileus  or  impermeability  not  due  to  mechanical  occlusion  fecu- 
lent vomiting  is  only  occasionally  seen. 

The  duration  of  life  in  acute  intestinal  obstruction  varies  very  much  in 
different  cases :  death  may  ensue  in  a  few  hours  or  not  for  ten  or  twelve 
days ;  the  average  period  is  six  days.  The  duration  depends  upon  the 
site  of  the  constriction  and  the  mechanical  injury  to  the  bowel ;  the  nearer 
to  the  pylorus  the  constriction,  the  more  rapid  the  progress.  In  volvu- 
lus involving  the  sigmoid  flexure,  when  injury  to  the  bowel  is  great,  the 
symptoms  are  acute  in  the  extreme.  After  peritonitis  or  enteritis  b^ns, 
progress  toward  a  fatal  issue  is  very  rapid,  the  patient  rarely  living  more 
than  three  or  four  days.  In  occlusion  from  stricture,  compression,  fecal 
impaction,  and  chronic  intussusception  the  patient  may  live  for  weeks  or 
even  months. 

The  statistics  of  Leichtenstem  show  that  from  5  to  10  fatal  cases  of 
intestinal  obstruction  occur  every  year  among  every  100,000  inhabitants; 
and  according  to  the  mortuary  records  of  England  an  average  of  1  death 
from  this  cause  is  seen  in  every  260  deaths,  Brinton  reports  1  death 
from  intestinal  obstruction  in  every  280  deaths ;  his  statement  is  based 
upon  12,000  promiscuous  autopsies.  The  first  author  states  that  the 
statistical  reports  of  the  general  hospital  of  Vienna  inform  us  that  out 
of  60  cases  of  ileus,  6  or  10  per  cent,  recovered.  This  report,  however, 
is  too  meagre  to  be  of  much  value.  From  Brinton's  statistics  of  600 
deaths  from  obstruction  we  find  that  out  of  100  cases,  43  are  intussus- 
ception, 17  stricture,  4.8  impaction  of  gall-stones,  27.2  internal  strangu- 
lation, and  8  torsion. 

Treatment. — There  are  few  conditions  of  the  body  which  cause  the 
practitioner  more  anxiety  and  embarrassment  than  cases  of  intestinal 
obstruction,  and  when  the  precise  seat  and  nature  of  the  occlusion  are  not 
known  the  treatment  is  almost  entirely  empirical.  The  distinction,  how- 
ever, between  acute  and  chronic  cases  of  obstruction  of  the  bowels,  or  of 
acute  supervening  upon  chronic  symptoms,  can  almost  always  be  made, 
and  a  patient  investigation  of  the  history  of  the  case,  the  mode  of  inva- 
sion, and  a  rigid  analysis  of  all  the  symptoms  presented  will  generally 
enable  the  attendant  to  come  to  some  positive  conclusion  as  to  the  cause 
and  site  of  the  occlusion.  One  fact  in  the  treatment  which  cannot  be  too 
strongly  impressed  upon  the  mind,  especially  of  the  young  practitioner,  is 
not  to  use  purgatives  and  irritating  enemata,  formerly  so  much  in  vogue, 
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in  the  hope  of  foixjing  a  passage  through  the  occluded  bowel.  The  patient 
5s  ui^ently  solicitous  for  medicine  which  will  open  his  bowels,  but  the 
use  of  purgatives  to  overcome  internal  strangulation  is  as  senseless  and 
hurtful  as  when  used  to  overcome  the  constipation  of  external  strangu- 
lated hernia.  These  agents  only  add  to  the  nausea,  vomiting,  pain,  and 
peristalsis.  The  latter  is  violent  enough  already  to  render  coils  of  intes- 
tine visible,  and  with  every  paroxysm  is  adding  to  the  entanglement 
and  impermeability.  It  is  said  that  cathartics  in  some  instances  have 
unlocked  the  bowel  in  intestinal  obstruction :  these  cases  are  exceptional, 
and  many  of  them  were  probably  functional  and  not  structural  in  charac- 
ter. The  only  exception  to  the  rule  of  avoiding  pui^atives  is  as  stated 
by  Jonathan  Hutchinson  :  "  In  certain  cases  when  impaction  of  feces  is 
suspected,  and  in  cases  of  stricture  when  fluidity  of  feces  is  desirable." 

Formerly,  some  of  the  best  practitioners  resorted  to  the  exhibition  of 
one  or  two  jx)unds  of  quicksilver,  in  the  hope  of  overcoming  intestinal 
obstruction  by  the  weight  of  the  metal.  This  plan  has  properly  been 
almost  if  not  quite  abandoned.  Crude  mercury  is  very  slow  to  reach 
the  obstruction,  is  divided  into  small  portions  by  the  peristalsis,  which 
its  presence  increases,  and  if  it  should  finally  arrive  at  the  point  of  con- 
striction in  any  considerable  quantity,  it  is  more  liable  to  add  to  than 
overcome  the  difficulty. 

The  great  remedy  in  intestinal  constriction  is  opium,  in  large  or  small 
and  repeated  doses.  Its  use  arrests  the  vomiting,  stops  the  pain,  and 
quiets  the  violent  movements  of  the  bowel.  Very  often  by  it  the  intes- 
tine is  preserved  and  the  life  of  the  individual  saved.  No  special  dose 
can  be  prescribed  :  it  should  be  administered  until  slight  narcosis  is 
obtained  and  pain  and  vomiting  cease.  Small  doses  of  morphine,  given 
h3rpodermically  and  quickly  repeated,  is  the  best  plan  of  exhibiting  it. 
Jt  may  be  given  by  the  stomach,  but  under  such  circumstances  it  is  apt 
to  be  rejected,  or  if  retained  absorption  goes  on  slowly,  or  possibly  not  at 
all.  If  for  any  reason  its  hypodermic  use  is  impracticable,  it  had  better 
be  given  by  the  rectum.  Opium  lessens  the  danger  of  death  from  col- 
lapse :  it  gives  nature  an  opportunity  to  untwist  the  gut  in  volvulus,  or 
to  unroll  it  in  intussusception,  or  to  cut  off  the  invaginated  part  by  gan- 
grene ;  and  in  internal  hernia,  morbid  adhesions,  strangulation  by  bands 
of  lymph,  stricture,  and  other  forms  of  obstniction,  it  diminishes  violent 
peristaltic  action,  postpones  inflammatory  infiltration,  fixation  of  the 
strangulated  portion,  and  keeps  the  parts  in  better  condition  for  opera- 
tive interference,  which  in  many  cases  offers  the  only  hope  of  relief. 
To  carry  it  farther  than  slight  narcosis  and  arrest  of  the  most  painful 
sjTnptoms  of  obstruction  is  an  abuse  of  the  remedy.  By  such  abuse 
the  symptoms  will  be  masked  and  both  patient  and  practitioner  deceived. 

When  obstruction  is  due  to  fecal  impaction  or  spasm,  the  opium  treat- 
ment is  still  often  indicated.  Not  unfrequently,  after  pain  and  vomiting 
are  relieved  and  slight  narcosis  kept  up  for  some  hours,  the  bowels  relax 
and  spontaneous  evacuation  takes  place.  If  not,  discharge  of  the  con- 
tents of  the  bowel  should  be  assisted  by  the  administration  of  castor  oil, 
calomel,  or  repeated  enemata  of  warm  water.  These  agents  should  not  be 
used,  however,  as  long  as  there  is  pain,  tenderness  of  the  belly,  or  any 
e\ndence  of  peritonitis,  but  the  opium  treatment  continued  until  all  signs 
of  inflammation  have  disappearea.     It  has  been  proposed  to  give  beUa- 
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donna  in  place  of  opium ;  in  small  doses  and  carefully  watched  it  may  be 
added  to  the  opium,  but  should  not  be  substituted  for  it 

The  local  application  of  ice- water  or  pounded  ice  to  the  abdomen  ha*? 
been  recommended ;  and  it  is  asserted  that  the  danger  of  general  peri- 
tonitis is  lessened,  and  that  the  strangulation  itself  has  disappeared,  nuder 
the  influence  of  cold.  If,  however,  cold  increases  pain  and  peristalsis,  it 
should  be  abandoned.  The  local  application  of  moist  heat  or  fomentations 
will  more  probably  do  good  and  give  a  grateful  sense  of  relief  to  tlie 
sufferer.  General  bleeding  should  never  be  resorted  to,  and  the  use  of 
leeches,  except  to  ward  off  or  subdue  some  local  inflammation,  is  of 
doubtful  expediency.  Blisters,  ointments,  and  cups  are  useless  in  such 
an  emergency.  Cracked  ice,  strong  coffee,  and  carbonated  water  in  small 
quantities  are  valuable  in  allaying  thirst  and  nausea. 

Cases  are  reported  where  obstruction  of  the  bowels  has  been  overcome  by 
the  use  of  electricity ;  both  the  continuous  and  induced  currents,  but  chiefly 
the  former,  hav^e  been  used ;  its  value  in  such  cases  is  improbable. 

Abdominal  taxis  or  massage  has  been  earnestly  recommended  and  fre- 
quently practised  in  cases  oi  constriction.  Successful  results  from  this 
pix)oedure  have  been  reported.  It  has  lieen  attempted  while  the 
patient  was  in  a  warm  bath  or  under  chloroform  or  while  taking  large 
enemata  of  warm  water.  Abdominal  traction  by  the  use  of  large  cups 
to  the  belly  has  also  been  advised.  We  can  only  hope  for  success  from 
these  measures  in  the  early  stages  of  obstruction,  before  inflammatory 
action  or  fixation  of  the  strangulation  has  taken  place,  and  any  attempt 
of  this  kind  should  be  made  with  tact  and  gentleness.  Inversion  of  the 
body  has  also  been  suggested. 

The  injection  of  large  quantities  of  warm  water  into  the  bowels  to 
overcome  obstruction  should  never  be  omitted  before  resorting  to  opera- 
tive interference.  The  author  has  seen  this  plan  in  five  or  six  instances 
succeed  afler  all  other  means  liad  fiiiled.  Simple  warm  water  should  be 
used,  introduced  by  means  of  the  common  Davidson  or  a  fountain  syringe. 
The  injection  should  be  made  slowly,  with  occasional  intervals  of  rest,  to 
allow  the  fluid  time  to  pass  through  the  intestinal  coils.  During  the 
operation  the  patient  should  be  in  the  knee-elbow  or  Sims's  lefl  lateral 
position,  and  under  the  influence  of  an  ancesthetia  One  or  two  gallons 
of  water  may  be  used.  In  place  of  water,  the  bowel  may  l^e  inflated  with 
air,  introduced  by  a  pair  of  common  bellows  to  the  nozzle  of  which  a  piece 
of  India-rubber  tubing  is  attached.  The  addition  of  castor  oil,  turpentine, 
carbonic  acid  gas,  and  other  irritants  will  more  likely  detract  from  than  add 
to  the  efficacy  of  these  measures.  In  chronic  intussusception,  or  in  acute 
cases  when  fixation  of  invagination  is  believed  to  have  taken  place,  and 
especially  when  inflammation  is  great,  gangrene  threatening  or  in  exist- 
ence, injections  of  air  or  water  should  not,  of  course,  be  attempted. 

In  invagination,  when  the  intussuscepted  part  is  low  down  in  the  rec- 
tum or  protruding  from  the  anus,  replacement  by  fingers  or  sound  should 
be  tried ;  reduction  begun  in  this  way  may  be  completed  by  injections 
of  air  or  water.  The  propriety  of  introducing  the  whole  hand  into  the 
rectum  is  v^ery  questionable.  In  occlusion  of  the  gut  by  compression  and 
traction  the  cause  should  be  found,  and,  if  possible,  removed.  An 
abdominal  or  pelvic  tumor  may  be  pushed  out  of  the  way  of  the  com- 
pressed bowel,  a  cyst  punctured,  a  aisplaoed  womb  replaced. 
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Great  care  should  be  taken  to  support  the  strength  of  the  patient  bj 
concentrated  and  nutritious  food,  and  in  the  later  stages  by  stimulants. 
When  the  bowels  are  distended  by  eas  an  injection  into  the  rectum  of 
ten  grains  of  sulphate  of  qoinia  will  often  give  marked  relief. 

It  has  been  proposed  to  tap  the  distended  gut  with  a  fine  trocar  when 
accumulation  of  gas  is  enormous,  causing  dyspncea  and  great  general 
distress ;  temporary  relief  is  often  obtained  by  this  plan,  which  is  an 
imitation  of  a  common  practice  among  veterinary  surgeons.  Something 
more  than  temporary  relief  may,  however,  follow  the  tapping.  In 
twisting  of  the  bowel,  in  internal  strangulation  by  band  or  loop  or 
ring,  and  in  some  cases  of  invagination,  the  constriction  is  kept  up  by 
the  enormous  gaseous  distension.  The  obstruction  is  continued  as  much 
by  causes  within  as  without  the  intestine.  When  tapped  and  the  gas 
drawn  ofiP,  the  bowel  collapses,  and  may  escape  from  its  constriction  and 
return  to  its  natural  condition.  Tapping  is  not  always  certain  or  safe. 
The  trocar  or  aspirating  tube  may  pass  between  the  convolutions  and 
no  escape  of  gas  take  place,  or  it  may  be  followed  by  focal  extravasation 
into  the  peritoneal  cavity.  Notwithstanding  the  risk,  the  plan  is  a  valu- 
able one,  and  in  suitable  cases  should  be  resorted  to. 

Surgical  Treatment. — In  cases  of  acute  obstruction  of  the  bowel 
from  bands  of  lymph,  diverticula,  internal  hernia,  slipping  of  a  portion 
of  gut  into  some  opening,  or  twisting,  when  the  treatment  suggested  has 
been  tried  and  faib,  laparotomy  should  be  performed ;  that  is,  the  abdo- 
men should  be  laid  open,  the  cause  of  the  obstruction  searched  for,  and, 
if  possible,  removed.  In  acute  cases  a  few  hours,  at  most  one  day,  may 
be  spent  in  trying  the  medical  means  recommended.  After  that  time, 
if  the  patient  is  not  relieved,  the  sooner  laparotomy  is  resorted  to  the 
better  the  chance  to  save  life.  Acute  internal  strangulation  of  the  bowel 
from  these  causes  has  the  same  symptoms,  course,  and  termination  that 
acute  external  strangulated  hernia  has.  It  demands  the  same  treatment 
— ^removal  of  the  cause  of  the 'constriction.  Delay  in  performing  the 
operation  in  the  former  is  as  certain  to  be  followed  by  peritonitis,  gan- 
grene, and  death  as  it  is  in  the  latter ;  and  the  surgeon  who  hesitates  to 
open  the  abdomen  and  attempt  to  remove  the  constriction  in  a  case  of 
acute  obstruction  after  a  fair  trial  and  failure  of  medical  measures,  is  as 
culpable  as  the  one  who  delays  the  operation  of  herniotomy  for  unrelieved 
strangulated  hernia. 

In  rare  instances  spontaneous  self-reduction  of  external  strangulated 
hernia  takes  place ;  the  cases  are  exceptional,  and  the  fact  is  no  apology 
for  postponing  herniotomy.  So  in  occasional  instances  acute  internal 
strangulation  is  spontaneously  relieved;  here  too  the  cases  are  excep- 
tional, and  the  occurrence  should  be  no  excuse  for  delay  in  laparotomy. 
To  justify  the  operation  it  is  not  necessary  that  the  precise  site  and 
nature  oi  the  mechanical  impediment  should  be  determined,  although 
this  can  usually  be  done.  It  is  only  necessary  to  know  that  the  cause 
of  the  acute  obstruction  is  not  enteritis  or  peritonitis,  but  a  constriction 
mechanical  in  character,  which  no  medicine  or  manipulation  or  expectant 
treatment  can  relieve.  When  diagnosis  Is  clear  and  laparotomy  is  indi- 
cated to  save  or  prolong  life  in  intestinal  obstniction,  the  aid  of  the  sur- 
geon should  at  once  be  invoked.  Delay  is  fatal.  Peritonitis  beginning 
or  in  actual  existence  makes  abdominal   section  more  dangerous  and 
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lessens  materially  the  chances  of  recoveiy.  To  make  the  operation 
absolutely  the  last  resort  when  the  bowel  is  injured  beyond  repair,  when 
peritonitis  is  in  &11  progress,  gan^ne  threatening,  or  the  patient  on  the 
verge  of  collapse,  is  a  useless  cruelty  to  the  sufferer  and  his  friends,  aud 
only  serves  to  bring  sui^ry  into  disrepute.  If  the  truth  were  known, 
many  of  the  cases  of  death  following  laparotomy  should  be  ascribed  not  to 
the  fact  that  the  knife  was  used,  but  to  the  fact  that  it  was  used  too  late. 

In  intussusception  not  relieved  by  medical  means  the  propriety  of 
abdominal  section  is  questionable.  The  subjects  of  this  condition  are 
usually  children.  Dislodging  the  invaginated  bowel  is  not  always  prac- 
ticable, and  the  opium  or  expectant  treatment  may  end  in  spontaneoos 
cure  by  the  bowel  righting  itself  or  by  sloughing  of  the  intussusoepteJ 
part.  It  is  doubtless  true  that  many  of  the  so-<»lled  cures  from  the 
latter  process  subsequently  die  from  contraction  of  the  cicatrix  at  tlie 
site  of  the  separation  of  the  slough.  In  43  cases  collected  by  Ashhnrst 
of  laparotomy  for  invagination,  13  recovered  and  30  died.  The  record 
is  bad,  and  to  some  extent  the  heavy  mortality  is  due  to  the  fact  that  the 
operation  was  put  off  too  long— delayed  in  acute  cases  lutil  sloughing 
had  taken  place,  and  in  chrome  cases  until  adhesion  of  the  invaginated 
parts  had  occurred.  Indeed,  some  of  the  cases  reported  were  moribund 
when  the  operation  was  undertaken.  Recently  many  successful  cases 
have  been  reported,  and  it  is  fair  to  presume  that  the  percentage  of  re- 
coveries in  the  future  will  be  greater  than  they  have  been  in  the  post. 

In  acute  intestinal  obstruction  due  to  bands,  internal  hernia,  volvulus, 
or  the  presence  of  foreign  bodies,  as  gall-stones,  there  is  no  question  that 
laparotomy  should  be  performed  after  other  measures  for  relief  have  been 
employed  and  failed.  Death  in  such  cases  is  inevitable  and  imminent, 
and  operative  interference  should  not  be  postponed  until  peritonitis  has 
set  in.  After  the  abdominal  cavity  has  been  opened  the  distended  gut 
can  easily  be  found  and  the  fingers  of  the  operator  carried  on  down  until 
the  site  of  the  constriction  is  reached  and  the  cause  of  the  obstruction 
discovered.  If  the  constriction  is  due  to  the  presence  of  bands  or  adhe- 
sions, they  should  be  cut  or  broken  up  and  the  gut  relieved.  If  an 
internal  hernia  is  found  or  a  portion  of  bowel  has  slipped  into  some 
fissure  or  pocket,  it  should  be  withdrawn  and  the  parts  restored  to  their 
natural  position.  If  the  cause  of  the  obstruction  is  a  volvulus,  the  bowel 
should  be  untwisted.  If  a  foreign  body  is  felt  impacted  in  the  bowel  and 
closing  it,  unless  it  can  be  readily  and  without  danger  of  laoeratiiig  the 
coats  of  the  gut  pushed  on  by  the  fingers  of  the  operator  until  it  has 

EasseJ  the  ileo-c8Bcal  valve,  the  foreign  body  should  be  removed  from  the 
owel  by  an  incision  and  the  wound  in  the  bowel  afterward  closed  by 
sutures.  If  the  case  is  one  of  intussusception,  the  invaginated  parts 
should  be  pulled  out :  this  is  practicable  where  adhesions  are  absent  or 
slight,  but  if  the  adhesions  are  very  firm,  and  it  is  impossible  to  restore 
the  parts  to  their  natural  position,  the  gut  should  be  laid  open  above  the 
occlusion,  the  edges  of  the  opening  should  be  attached  to  tne  margin  of 
the  external  wound,  and  a  fecal  fistula  established.  If  the  case  of  acute 
obstruction  be  due  to  stricture  of  the  small  intestine,  which  is  exceedingly 
rare,  the  gut  may  be  laid  open,  and  the  patient  recover  with  fecal  fistula, 
or  entorectomy  or  resection  of  the  diseased  part  of  the  gut  be  resorted 
to.     The  operation  of  entorectomy  has  been  recommended  by  many  sur- 
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geonSy  aud  a  large  proportion  of  the  cases  reported  recovered.     In  one 
case  by  Koeberle  six  and  a  half  feet  of  the  gut  were  successfully  excised. 
The  following  table  by  Ashhurst*  shows  the  results  of  laparotomy. 
It  will  be  seen  that  in  230  cases  68  recovered: 


Operations  for — 

Volvulus 

Strangulation  continuing  alter  hemi- 

otomj  or  taxis 

Invapnation 

Foreign  bodies,  impacted  feces,  gall- 

Btonea  etc 

Strangulation  by  bands,  adhesions,  or 

diverticula 

Obstructions  from   tumors,  strictures, 

ulcers,  etc 

Internal  hernia  and  ileus 

Obstructions  from  other  causes  .... 
Causes  of  obstruction  not  ascertained  . 

Aggregate 


14 

18 
43 

18 

76 

28 

20 

4 

9 


230 


Remit  not 
aaoeruiued. 


1 
1 

2 

1 


ReooreredL 


6 
13 

7 

20 

7 
7 
1 
3 


68 


Died. 


12 
30 

10 

65 

19 

12 

3 

5 


165 


Enterotomv  is  an  operation  originally  performed  by  N^laton.  It  is 
done  by  making  an  incision,  preferably  in  the  right  groin,  above  the  crest 
of  the  ileum  and  parallel  with  Poupart's  ligament.  When  the  abdomen 
is  opened  a  coil  ot  intestine  is  found  and  carefully  stitched  to  the  avails  of 
the  incision.  A  very  small  opening  is  then  made  into  the  bowel,  and  a 
fecal  fistula  established.  Enterotomy  is  less  dangerous  than  laparotomy, 
as  by  it  there  is  less  interference  with  the  peritoneum ;  but  no  relief  could 
be  afforded  by  this  procedure  in  cases  of  intussusception  or  acute  obstruc- 
tion from  bands,  hernia,  or  volvulus.  It  is  applicable  to  cases  of  intes- 
tinal con.striction  when  the  obstruction  is  about  the  lower  part  of  the  small 
or  upper  part  of  the  large  intestine.  It  may  be  resorted  to  as  a  palliative 
measure  when  exact  diagnosis  as  to  the  character  and  site  of  the  obstnio- 
tion  is  not  clear,  the  case  being  otherwise  hopeless,  or  in  cases  of  obstruo- 
tion  where  severe  symptoms  persist  and  death  is  near,  and  yet  for  any 
reason  laparotomy  or  colotomy  is  inapplicable ;  or  it  may  be  performed 
in  cases  of  contractions  after  failure  of  patient  and  persistent  medical 
treatment.  Many  successful  cases  of  enterotomy  have  lately  been  reported, 
and  the  operation  has  been  eaniestly  advocated  by  Trousseau,  Maunders, 
Wagstaffe,  Bryant,  and  others.  In  chronic  constriction  due  to  stricture 
or  other  mechanical  obstructions,  malignant  or  otherwise,  not  remediable 
by  any  medical  measures,  colotomy  should  be  performed.  By  this  oper- 
ation the  colon  is  opened  and  an  artificial  anus  established.  The  sigmoid 
flexure  in  the  left  lumbar  region  is  the  part  selected  for  the  colotomy 
if  the  obstruction  is  situated  in  the  gut  below  that  point.  When  the 
obstruction  is  higher  up  in  the  colon  or  its  exact  site  cannot  be  deter- 
mined, the  csBcum  in  the  right  lumbar  region  is  the  part  chosen.  In 
cases  of  obstruction  from  the  mechanical  pressure  of  tumors,  the  possi- 
bility of  relieving  the  compressed  bowel  by  treating  the  tumors  should 
of  course  be  considered  before  resorting  to  colotomy. 

*  Surgery,  p.  835. 


CANCER  AND  LARDACEOUS  DEGENERATION 

OF  THE  mTESTINES. 

By  L  E.  ATKINSON,  M.  D. 


The  term  cancer  of  the  intestines  is  used  here  in  a  clinical  sense  to 
designate  new  formations  in  the  intestinal  tract  the  tendency  of  which  is 
to  destroy  life,  and  has  no  reference  to  the  histological  characters  of  the 
tumors,  inasmuch  as  these  are,  during  life,  for  the  most*  part,  concealed 
from  the  eye  of  the  pathologist.  It  so  happens,  however,  that  in  a  his- 
tological as  well  as  in  a  clinical  sense  the  term  is  appropriaPtely  applied  to 
all  but  a  very  few  of  the  malimant  new  growths  that  develop  in  the  parts 
under  consiaeration,  if  we  adopt,  as  seems*  proper,  the  opinion  of  most 
modem  pathologists,  that  cancer  or  carcinoma  snould  only  include  those 
tumors  "  consisting  of  cells  of  an  epithelial  type,  without  any  intercellu- 
lar substance,  grouped  together  irregularly  without  the  alveoli  of  a  more 
or  less  dense  fibroid  stroma." 

Carcinoma  of  the  intestines  appears  either  as  cylindrical-cell  cancer,  as 
scirrhus,  or  as  gelatinous  or  colloid  cancer.  Scirrhous  cancer  of  the  intes- 
tines may  resemble  in  appearance  and  texture  the  ordinary  mednUary 
cancer,  d^rees  of  hardness  or  of  softness  depending  upon  the  predomi- 
nance of  the  stroma  or  of  the  cellular  elements  in  the  constitution  of  the 
tumor.  Sarely,  and  in  a  purely  clinical  sense,  cancer  of  the  bowels  may 
exist  as  a  lympho-sarcoma  in  the  small  intestine,  and  then  throogh  pro- 
gression from  the  glands  of  the  mesentery  or  elsewhere.  Primary  intes- 
tinal sarcoma  has,  however,  been  observed.  Similarly,  melano-sarooma  has 
been  detected  in  the  intestine  as  secondary  to  this  form  of  sarcoma,  orig- 
inating in  the  skin  or  in  the  eye. 

Of  the  forms  of  carcinoma,  cylinder-cell  cancer  is  the  most  frequent 
Carcinoma  gelatinosum  or  colloid  cancer  is  of  great  relative  frequency, 
but  it  is  alto^ther  probable  that  here,  as  elsewhere,  this  represents  a 
degenerative  form  of  ordinary  carcinoma.  At  all  events,  it  is  certain 
that  it  may  be  detected  in  many  cases  where  the  essential  changes  reveal 
the  ordinary  glandular  or  cylinder-cell  variety.  These  forms  of  canoer 
may  affect  the  bowel  primarily  or  secondarily  by  extension  from  adjacent 
Cleans  and  textures,  or  by  metastasis.  Primary  cancer  occurs  most  fre- 
quently, metastatic  cancer  with  great  rarity.  The  relative  frequency  of 
the  different  forms  of  cancer  is  not  definitely  known.  In  the  article  on 
carcinoma  in  the  DkHonjiaire  EnoydopSdique  des  Sciences  midioaks  (xiL 
pp.  576,  577)  cancer  of  the  bowels  is  said  to  oonstitute  about  8  per  oentam 
of  all  carcinomatous  new  growths.     Sibley^  found  that  primary  carci- 

^  Medieo-Chir.  Traiwod.,  xUi.,  1859. 
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noma  occurred  in  the  alimentary  canal  (exclusive  of  the  mouthy  tongue, 
and  the  annexed  organs)  in  6  per  centum  of  the  cases  collated  by  him. 
Tauchou's  compilations  of  nine  thousand  &tal  cases  of  carcinoma  show 
that  intestinal  cancer  was  present  in  4  per  centum.^  These  computations 
include  cancer  of  the  rectum.  If  statistics  of  cancer  of  the  bowels  exclu- 
sive of  rectal  cancer  were  available,  they  would  show,  doubtless,  a  much 
smaller  proportion. 

Any  portion  of  the  intestinal  tract  is  liable  to  be  attacked  by  cancer, 
though  undoubtedly  some  parts  of  it  with  much  greater  frequency  than 
others.  Kohler^  reported  that  in  tliirty-four  cases  the  cancer  was  situ- 
ated twenty-two  times  in  the  large  intestine  (the  rectum  excluded)  and 
twelve  times  in  the  small  intestine  (nine  times  in  the  duodenum).  It  is 
not  unlikely  that  in  the  cases  of  duo<Ienal  cancer  the  new  growth  extended 
from  the  pylorus.  At  all  events,  primary  cancer  is  seated  with  far  greater 
frequency  in  the  large  intestine,  and,  not  including  the  rectum,  usually  in 
either  the  sigmoid  flexure  or  the  csecum.  GrisoUe^  declares  the  large 
intestine  to  be  four  times  more  often  affected  with  cancer  than  the  small 
intestine ;  that  the  sigmoid  flexure  is  attacked  as  often  as  all  the  rest  of 
the  colon  taken  together ;  and  Uiat  the  csecum  is  still  more  often  affected. 
Where  the  intestinal  new  growth  is  secondary  to  carcinoma  elsewhere,  it 
is  usually  so  by  extension  from  neighboring  parts ;  thus,  the  ileum  may 
become  implicated  by  contact  with  uterine  cancer,  etc.,  and  cancer  of  the 
stomacli,  liver,  kidney,  etc.  may  invade  the  colon. 

Cancer  of  the  intestines  usually  begins  aft;er  the  middle  period  of  life, 
and  apparently  irrespective  of  sex.  Nevertheless,  young  persons  are  occa- 
sionally affected,  and  children  sometimes  develop  malignant  new  growths 
of  the  bowels  (usually  sarcomatous),  either  primarily,  which  is  rare,  or 
secondarily,  by  extension  from  other  parts.  The  influence  of  heredity 
seems  not  to  be  well  established.  There  can  be  no  doubt  that  chronic 
irritation  may  act  as  an  exciting  cause  of  cancer  of  the  bowels,  as  it  may 
in  cancer  of  other  parts.  It  has  been  impossible  to  recognize  any  specific ' 
influence  from  especial  forms  of  irritation,  and  it  is  not  likely  that  such 
exist.  Indeed,  the  etiological  relations  of  intestinal  cancer  remain  exceed- 
ingly obscure. 

Symptomatology. — Up  to  a  certain  period  of  development  cancer 
of  the  bowels  will  give  no  sign  of  its  presence ;  indeed,  cases  have  been 
observed  where,  death  having  occurred  from  other  causes,  the  existence 
of  the  malady  became  apparent  only  at  the  necropsy.  In  all  cases  the 
symptoms  are,  at  first,  of  an  indefinite  character  and  very  inconstant. 
Vague  abdominal  pains  are  ex|)erienced ;  these  gradually  tend  to  become 
referable  to  a  certain  locality  and  to  become  associated  with  irr^ular 
action  of  the  bowels.  Constipation,  alternating  with  short  intervals  of 
diarrhoea,  supervenes,  and  a  varying  amount  of  meteorism  is  developed. 
These  symptoms  may  be  attended  by  the  signs  of  failing  nutrition.  The 
body  gradually  shows  the  effects  of  chronic  imperfect  assimilation,  and 
becomes  emaciated.  The  complexion  slowly  assumes  the  peculiar  hue  of 
chloasma  cachecticorum.  Long  before  this  occurs,  however,  the  cancerous 
new  formation  usually  becomes  perceptible  as  a  more  or  less  distinct  abdom- 
inal tumor,  movable  or  fixed,  as  the  part  affected  permits  of  free  movemeirt 

^  Leobe.  Ziem8aen*s  Oueiop^  vii.  p.  432.  '  Ibid,.  vlL  p.  431. 

•  Paihoiogie  inL,  1865,  iL 


870  CANCER,  ETC  OF  THE  INTESTINES. 

or  is  bound  down  to  the  neighboring  parts  either  by  normal  attachments 
or  by  adhesions  resulting  from  inflammatory  processes  or  from  the  exten- 
sion of  the  cancerous  grovrth.  When  the  tumor  is  movable^  it  is  generally 
situated  in  the  small  intestine  or  transverse  colon  or  sigmoid  flexure,  the 
other  portions  of  the  intestinal  canal  being  comparatively  fixed.  It  should 
be  mentioned,  however,  that  portions  of  the  intestines  normally  fineely 
movable  may  become  adherent  to  contiguous  parts,  as  the  transverse 
colon,  with  the  gall-bladder,  liver,  stomach,  spleen,  etc.  etc ;  the  trans- 
verse colon  and  small  intestine,  drawn  down  by  the  weight  of  the  new 
growth,  with  the  pelvic  organs,  the  bladder,  uterus,  uterine  appendages, 
etc.;  and  that,  finally,  dinerent  portions  of  the  bowels  may  become 
involved  in  one  mass. 

When  tlie  duodenum  is  the  portion  implicated  the  tumor  may  escape 
observation  or  may  be  indistinguishable  from  cancer  of  the  pylorus.  It 
occasionally  happens  that  no  tumor  can  be  discovered  until  the  malady  is 
far  advanced  whatever  part  of  the  bowel  is  afiected.  In  nearly  all  cases, 
however,  before  very  lone  the  tumor  will  be  detected  wherever  situated,  but 
it  will  often  remain  diflicult,  owing  to  its  situation,  to  arrive  at  exact 
conclusions  as  to  its  precise  character.  Usually,  it  ofiers  considerable 
resistance  to  the  touch,  but  its  features  may  readily  be  obscured  by  the 
fecal  accumulation  that  forms  above  the  constricted  portion  of  the  gut 
and  by  the  gaseous  distension  of  the  bowel.  This  tumor  will  be  slightly 
painful  to  pressure,  and  the  patient  will  refer  to  it  a  spontaneous  pain, 
usually  of  a  dull  aching,  sometimes  of  a  stabbing,  character.  Percussion 
yields  a  sound  of  muffled  resonance,  due  to  the  tubular  nature  of  the 
tumor.  Cancerous  neoplasms  of  the  bowel,  and  of  the  duodenum  espe- 
cially, are  apt  to  be  associated  with  a  distinct  pulsation  caused  by  the 
subjacent  abdominal  aorta.  This  may  readily  be  distinguished  from 
aneurismal  pulsation  by  the  absence  of  an  expansile  character,  by  the 
disappearance  of  the  impulse  that  may  sometimes  be  observed  when  the 
patient  is  made  to  kneel  upon  all  fours,  and  by  the  occasional  mobility 
of  the  cancellous  tumor.  By  extension  and  by  inflammatory  infiltration 
the  tumor  frequently  becomes  converted  into  a  conglomerate  mass  where 
all  determination  of  locality  becomes  conjectural.  The  tumor  is,  with 
very  rare  exceptions,  single. 

The  symptoms  that  accompany  the  development  of  these  growths 
depend  mostly  upon  their  position  in  the  alimentary  tract.  Pain  alone 
seeras  inde])endent  of  this,  out  is  at  best  a  most  uncertain  concomitant 
When  the  duodenum  is  the  part  affecteil  by  extension  from  the  pylorus, 
the  symptoms  are  indistinguishable  from  ordinary  pyloric  cancer.  Even 
primary  cancer  of  this  part  may  exactly  simulate  pyloric  cancer.  The 
localized  pain  and  tumor,  the  vomiting  after  meals,  the  frequent  presence 
of  blood  in  the  vomited  matters,  the  progressive  emaciation  from  starva- 
tion, the  absence  of  abdominal  distension  (a  result  of  the  constriction  of 
the  gut  at  its  upper  extremity),  the  gastric  dilatation, — all  combine  to 
make  the  diagnosis  difficult. 

Cancer  of  the  duodenum  in  its  descending  part  may  be  suspected  when 
signs  of  hepatic  and  pancreatic  obstructive  difficulties  point  to  implication 
of  the  ducts,  through  which  are  produced  jaundice  upon  the  one  hand, 
and  evidences  of  imperfect  pancreatic  digestion,  in  the  presence  of  undi- 
gested fat  in  the  stools,  upon  the  other.     In  the  lower  portions  of  the 
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intestines  the  cancer  becomes  more  and  more  associated  with  meteorism 
and  fecal  accumulations.  Constipation  becomes  steadily  more  obstinate, 
but  there  are  occasional  fluid  evacuations  containing  blood,  pus,  and 
mucus,  often  stinking  abominably.  When  the  tumor  is  toward  the  end 
of  the  large  intestine — in  the  sigmoid  flexure,  for  example — ^fluid  dis- 
charges occur  with  very  great  frequency  at  times ;  but  these  are  scanty 
in  amount  and  but  slightly  fecal  in  character.  In  these  cases  one  does  not 
usually  observe  the  compressed,  ribbon-like  stools  that  are  seen  in  rectal 
cancer.  These  symptoms  may  precede  the  ap{)earanoe  of  the  tumor,  when 
the  diagnosis  will  be  less  readily  made.  The  constipation  will  at  first  be 
more  amenable  to  the  use  of  pur^tives.  (It  is  saia  to  be  due  more  to  a 
\op&  of  contractility  of  the  tewd  than  to  the  narrowing  of  its  lumen.) 
Gradually  these  will  lose  their  efficacy,  and  finally  complete  obstruction 
of  the  lumen  of  the  gut  is  effected ;  in  which  event  the  symptoms  of 
ileus  will  develop,  with  cramps  and  vomiting,  finally  of  a  fe^  character, 
and  the  fatal  issue  quickly  follow.  Not  unfrequently  peritonitis  is  devel- 
oped, and  may  be  of  a  chronic  character  or  may  destroy  life  within  a  day 
or  two,  or  the  patient  may  die  from  exhaustion  before  the  obstruction 
becomes  complete. 

It  may  happen  that  the  int^ument  will  become  involved  in  the  malig- 
nant process,  or  may  become  continuous  with  the  tumor  by  adhesive 
inflammation.  In  such  cases  an  opening  may  be  formed  by  suppuration, 
or  the  lancet  may  secure  the  passage  of  feces  through  an  artificial  anus, 
and  temporary  respite  be  obtained.  Sometimes  a  sudden  disappeai*ance 
of  the  symptoms  of  obstruction — a  result  due  to  the  softening  and  break- 
ing down  of  the  cancerous  mass,  restoring  temporarily  the  integrity  of 
the  intestinal  tube — may  give  an  unjustifiable  hope  to  the  patient ;  or 
the  same  effect  may  follow  the  establishment  of  a  communication,  by 
ulceration,  between  the  bowel  above  the  tumor  and  some  portion  nearer 
to  the  anal  orifice.  The  progress  of  the  new  growth  soon  annuls  the 
benefits  thus  gained. 

Not  uncommonly,  particles  of  the  cancerous  mass  may  become  detached, 
and,  if  diligently  searched  for,  may  be  discoveped  in  the  feces.  Micro- 
scopic examination  may  then  definitely  determine  the  nature  of  the  dis- 
ease. It  has  been  claimed  that  colloid  cancer  may  be  diagnosticated  in 
this  manner  even  before  the  appearance  of  other  symptoms.*  Death 
may  be  hastened  by  the  occurrence  of  metastatic  deposits  in  other  and 
vital  organs.  CExlema  of  the  lower  extremities  (of  the  left  extremity  in 
cancer  of  the  sigmoid  flexure)  will  often  be  observed  as  a  result  of  the 
interference  of  the  cancerous  mass  with  the  return  of  blood  from  the 
extremities  by  pressure  upon  the  large  veins.  The  combination  of  pain, 
tumor,  constipation,  tympanitis,  progressive  wasting,  and  the  cachexia 
that  sooner  or  later  supervenes,  stamps  eventually  most  cases  with  unmis- 
takable characters. 

The  duration  of  intestinal  cancer  may  extend  from  several  months  to 
one,  rarely  two,  years,  the  latter  age  sometimes  being  attained  by  colloid 
cancer,  the  most  chronic  and  least  malignant  form. 

Morbid  Anatomy. — By  far  the  most  frequently  encountered  malig- 
nant new  growth  of  the  bowel  is  carcinoma,  in  one  or  another  of  its 
forms.     The  cylindei^cell  epithelioma  is  probably  the  most  common  of 

*  Charon  and  Led^^ank,  Jcum,  de  Med,'Oiur.  et  de  Pharm^  y.  Ixviii.,  1879,  p.  493. 
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these,  and,  as  seen  in  the  intestiQe,  offers  many  naked-eye  points  of 
resemblanoe  with  ordinary  encephaloid  carcinoma.  It  is  soft,  filled  witli 
a  milky  juice,  and  may  attain  considerable  size.  The  tumors  appear  as 
discoid  prominences  of  varying  size  and  number.  Later,  these  may 
become  fungoid  and  ulceration  ensue.  The  growths  early  involve  the 
whole  intestinal  wall,  and  by  their  increase  tend  to  obstruct  the  passage 
of  the  intestinal  contents.  When  ulcerated  they  present  a  nodular, 
uneven  surface,  situated  upon  a  thickened  ba.se  consisting  of  the  infil- 
trated coats  of  the  bowel.  Villous  prolongations  (villous  cancer;  the 
undestroyed  connective-tissue  stroma)  may  project  into  the  lumen  of  the 
bowel  and  give  a  peculiar  tufted  appearance  to  the  part  implicated.  One 
or  more  points  may  be  invaded  by  cancerous  growth,  and  above  each 
will  be  developed  a  dilatation  of  the  gut  (the  result  of  distension)  con- 
taining uncertain  quantities  of  fecal  matter,  upon  the  removal  of  which 
the  tumor  will  api)ear  much  smaller  than  it  appeared  during  life. 

Scirrhus  usually  implicates  the  gut  in  its  entire  circumference,  so  that 
a  high  degree  of  constriction  may  result  from  a  small  amount  of  cancer- 
ous infiltration.  It  begins  as  small  nodules  or  plates  upon  the  mucous 
membrane.  As  commouly  observed,  the  lumen  of  the  intestine  is  nar- 
rowed by  an  amiular  band  of  gristly  hardness.  All  the  coats  of  the 
bowel,  with  the  peritoneum,  become  mvolved,  and  frequently  the  con- 
tiguous parts  are  included  iu  the  cancerous  infiltration,  forming  an 
uiidefinable  mass  through  which  the  contracted  channel  of  the  bowel 
may  be  traced,  though  ofleu  impervious  to  any  but  the  smallest  articles 
(a  crow-quill,  for  example).  The  surface  of  the  gut  is  generally  ulcer- 
ated, irregular,  and  noaular.  The  walls  of  the  ulcer  are  irregular  and 
infiltrated.  It  will  sometimes  happen  that  the  autopsy  reveids  perme- 
ability of  the  bowel  where  total  ol^truction  prevailed  during  the  latter 
days  of  life.  This  may  be  probably  account^  for  by  the  disappearance 
of  the  hypersemia  that  doubtless  existed  during  life  and  caused  more 
or  less  turgidness  of  the  growth.  Sometimes  the  connective-tissue  ele- 
ment is  less  predominant,  and  gives  place  to  a  more  or  less  luxuriant 
oell-development ;  in  a  word,  scirrhous  carcinoma  is  replaced  by  soft  or 
encephaloid  cancer.  This  difference  is  simply  one  of  d^ree,  but  is  asso- 
ciate with  greater  rapidity  and  extent  of  growth.  Ulceration  is  exten- 
sive, and  one  may  here  also  often  discover  the  villous,  tufted  appearance 
of  villous  cancer,  caused  by  the  fringe-like  shreds  of  stroma  entangling 
cellular  elements  not  yet  detached  from  the  mass. 

Colloid  cancer,  or  carcinoma  gelatinosum,  may  be  associated  with  either 
of  the  above-described  forms  as  a  d^nerative  form,  or  may,  apparently, 
develop  as  such  from  the  beginning.  It  is  a  very  frequent  variety  of  the 
malady.  In  27  cases  of  intestinal  cancer,  colloid  cancer  was  present  in 
6,  as  reported  by  Lebert.  It  is  most  often  observed  in  the  sigmoid  flex- 
ure and  csecum,  as  are  the  other  forms  of  carcinoma.  It  is  composed  of 
a  considerable  mass  extending  around  the  bowel.  Ulceration  is  less  often 
found  here  than  in  the  other  forms,  nor  is  there  the  same  tendency  to 
secondary  infiltrations.  By  the  unaided  eye  an  alveolar  structure  may  be 
detected,  and  when  the  mass  is  extensive  a  soft,  jelly-like  consistency  i^J 
presented,  together  with  "  a  bright,  honey-yellow  color."  Small  deposits 
of  the  colloid  matter  may  be  seen  upon  the  surface.  These  have  been 
described  as  resembling  wheals  of  urticaria  or  herpetic  or  eczematous  ves- 
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ides  (Bristowe).  The  glairy  fluid  of  ooUoid  carcinoma  oozes  from  the 
cut  sur&ce  of  the  tumor,  bathes  it,  and  is  to  be  found  in  the  intestine. 

These  different  forms  of  cancer  sooner  or  later  invade  neighboring 
parts,  as  the  peritoneum,  mesenteric  and  retro-peritoneal  glands,  and 
adjacent  organs.  On  the  other  hand,  the  intestines  may  become  invaded 
by  cancer  of  the  peritoneum  and  other  parts.  It  has  even  been  observed, 
reversing  the  usual  order  of  things,  as  secondary  to  cancer  of  the  liver 
(Wilks  and  Moxon).  Under  these  conditions  the  symptoms  of  intes- 
tinal cancer  >vill  have  been  associated  with  those  due  to  the  primary 
affection.  Lympho-sarcoma  will  rarely  be  found  as  an  extension  from 
the  lymphatic  glands  and  involving  the  small  intestine.  Melanotic  sar- 
coma may  occur  as  metastatic  from  an  original  melano-sarcomatous  tumor 
of  the  skin  or  eyeball. 

Diagnosis. — In  its  earlier  stages  it  is  impossible  to  recognize  cancer 
of  the  intestines.  Afler  its  symptoms  have  become  established  they  may 
resemble  those  of  several  disorders.  Cancer  of  the  duodenum  cannot  be 
distinguished  from  that  of  the  pylorus  unless  evidences  of  pancreatic  or 
biliary  disturbances  indicate  obstruction  to  the  passage  of  the  bile  and 
pancreatic  secretions.  Previous  to  the  appearance  of  a  tumor  one  must 
often  remain  in  doubt.  The  alternations  of  constipation  and  diarrhoea, 
the  signs  of  partial  obstruction,  the  localized  pain  usually  present,  the 
gradual  wasting,  will  arouse  suspicions  of  cancer,  though  chronic  inflam- 
matory affections  of  the  bowels  may  induce  symptoms  not  altogether 
unlike  these.  The  presence  of  a  tumor  will  supply  the  additioncd  evi- 
dence necessary  for  a  definite  diagnosis.  It  will  be  necessary  to  exclude 
fecal  enlargements  of  the  bowels.  The  cancerous  tumor  will  be  some- 
what painful,  hard,  nodulated.  A  tumor  due  to  fecal  accumulation  may 
closely  simulate  it,  and  is,  indeed,  usually  associated  with  it.  By  manip- 
ulation the  fecal  mass  may  be  moulded,  and  even  displaced,  and  by  appro- 
priate purgative  treatment  may  be  caused  to  entirely  disappear.  Foreign 
bodies,  mesenteric  tumors,  and  other  abdominal  enlargements  may  o% 
physical  resemblances  to  intestinal  cancer,  but  their  symptomatoWy  is 
usually  so  different  that  doubt  may  be  easily  dispelled.  Syphilitic 
gummy  infiltration,  with  resulting  stricture,  is  more  apt  to  occur  in  the 
rectum  than  in  other  parts  of  the  alimentary  tract. 

The  presence  of  fragments  of  the  new  growths  may  sometimes  be 
detected  in  the  stools,  when  microscopic  examination  will  determine  their 
nature.  With  cylinder-cell  epithelioma  and  glandular  cancer  this  is  not 
common,  but  with  colloid  cancer  much  information  may  be  gained  by 
examining  the  evacuations.  According  to  Charon  and  Ledegank,^  colloid 
cancer  of  the  intestine  may  be  detected  before  symptoms  develop,  by  the 
presence  of  colloid  matter  in  the  feces.  In  the  later  stages,  however,  the 
gelatinous  change  of  all  the  histological  elements  may  occasion  embarrass- 
ment, as  at  this  stage  the  peculiarities  of  the  cellular  structure  will  have 
been  destroyed. 

Pkoonosis. — Intestinal  cancer  always  proves  fatal.  Death  may  result 
from  the  debility  resulting  from  the  cancerous  cachexia  or  &om  intestinal 
occlusion  or  from  peritonitis.  The  duration  of  the  malady  is  usually  not 
long.  It  runs  its  course  in  from  several  montlis  to  one,  rarely  to  two, 
years. 

^  Jbiim.  de  Med^-Oiir,  a  de  Pharm.,  Ixviii.,  1S79. 
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Treatment. — ^Treatment  must  be  directed  to  the  alleviation  of  the  dis- 
tress caused  by  the  disease.  No  curative  treatment  is  known.  When  tlie 
cancer  is  situated  in  the  colon,  especially  in  the  sigmoid  flexure,  the  ope- 
ration for  artificial  anus  often  affords  great  though  temporary  relief.  The 
diet  should  consist  of  such  articles  in  the  digestion  of  which  a  lai^  resi- 
due is  not  formed.  Milk,  eggs,  soups,  etc.  should  compose  the  principal 
articles  of  food.  Mild  laxatives  will  be  required  to  secure  the  proper 
evacuation  of  the  bowels,  and  to  relieve  pain  and  discomfort  opium  is 
invaluable  and  should  be  freely  used.  When  obstruction  is  imminent 
nutrient  enemata  afford  the  most  efficient  means  of  administering  nour- 
ishment. 


Lardaceous  Degeneration  of  the  Intestines. 

Synonyms. — ^Albuminoid  degeneration,  Waxy  d^neration,  Amyloid 
degeneration,  etc. 

Lardaceous  degeneration  of  the  intestines  is  an  affection  of  quite  fre- 
quent occurrence  in  those  persons  who  are  the  subjects  of  a  like  change 
elsewhere ;  for  although  it  has  been  asserted  that  it  may  be  present  as  a 
primary  affection,  it  almost  always  succeeds  the  same  form  of  degenera- 
tion in  other  organs.  Since,  for  the  most  part,  it  only  makes  itself  mani- 
fest at  an  advanced  stage  of  the  disease,  its  importance  is  usually  masked 
by  the  grave  constitutional  condition  of  the  patient,  whose  vital  forces 
are  wellnigh  exhausted  by  the  already  advanced  degenerations  present 
elsewhere.  The  extensive  implication  of  other  organs  and  tissues  in  the 
same  degenerative  process  also  creates  great  obscurity  in  the  symptom- 
atology of  intestinal  lardaceous  disease,  and  is  doubtless  the  cause  of  the 
existing  dearth  of  definite  knowledge  upon  the  subject 

That  the  intestines  are  comparatively  frequently  involved  in  lardaceous 
disease  is  shown  by  dead-house  statistics.  Thus,  Charlewood  Turner^ 
reported  from  the  London  Hospital  that  in  58  cases  of  lardaceous  disease 
the  intestines  were  affected  10  times ;  and  Goodhart^  in  150  consecutive 
necropsies  of  lardaceous  disease  at  Guy's  Hospital  reported  implication 
of  the  intestines  63  times. 

Although  the  bowels  do  not  become  affected  as  early  as  several  other 
parts,  they  will  almost  certainly  become  involved  should  the  patient's 
life  be  prolonged ;  and  in  those  cases  where  death  is  a  direct  result  of  the 
degeneration  the  intestines  share  with  the  kidneys  the  chief  responsibility. 
It  is  not,  however,  until  an  advanced  stage  of  lardaceous  degenenidoo 
that  its  presence  in  the  alimentary  canal  is  revealed  by  symptoms ;  indeed, 
many  cases  do  not,  throughout  life,  betray  evidences  of  the  pronounced 
alterations  that  are  to  be  discovered  after  death.  Even  in  extreme  cases 
there  are  no  symptoms  that  would,  even  with  probability,  be  referred  to 
lardaceous  disease  of  the  bowels  in  the  absence  of  the  same  d^eneration 
in  other  organs  and  parts.  There  are,  then,  no  specific  symptoms  f<dlow- 
iug  lardaceous  degeneration  of  the  bowels. 

Where  the  normal  functions  of  the  intestines  can  no  longer  be  pronerly 
performed  in  consequences  of  the  changes  that  have  taken  place  \n  tnem, 
there  results  a  moderate  diarrhoea.     At  first  the  number  of  movements 

»  TrwMaciioia  Path,  Soe,  LoruUm,  1879,  p.  517.  «/6m/.,  p.  W3L 
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may  not  be  increased ;  the  evacuated  matters  are  fluid  and  of  a  greeuisli 
or  pale  color.  Usually,  little  or  no  pain  is  experienced,  though  at  times 
and  in  certain  individuals  this  may  be  severe  and  colicky.  The  diarrhoea 
is  not  always  steadily  progressive,  but  may  from  time  to  time  disappear. 
With  the  progress  of  the  disease  it  may  become  more  free  and  persistent, 
and  in  the  later  stages  hemorrhage  from  the  bowels  may  be  superadded. 
This  may  vary  in  amount,  and  where,  as  is  often  the  case,  the  stomach 

Eartidpates  in  the  degeneration,  hsematemesis  may  also  appear.  These 
emorrhages  may  be  insignificant,  or  may  at  once  assume  alarming  pro- 
portions, and  even  bring  to  an  unexpected  termination  the  life  of  the 
individual.  Already,  at  the  outset  of  tne  intestinal  symptoms,  the  general 
health  will  have  shown  evidences  of  profound  alteration,  but  upon  the 
supervention  of  the  diarrhcea  more  rapid  progress  ^vill  be  observed,  con- 
sequent upon  the  increased  nutritive  disturlumce.  The  use  of  remedies 
in  temporarily  controlling  this  diarrhoea  may  prolong  for  months  the  life 
they  are  powerless  to  save. 

So  far  as  concerns  the  intestinal  affection,  there  is  no  special  tendency 
toward  febrile  excitement.  It  must  not  be  forgotten,  however,  that  acute 
inflammatory  attacks  of  various  tissues  and  organs  firequently  arise  in  the 
course  of  lardaceous  disease. 

Though  there  seems  to  be  reason  to  believe  that  mild  degrees  of  larda- 
ceous de^neration  may  sometimes  be  cured,  especially  when  dependent 
on  syphilis,  there  is  but  little  hope  of  arresting  its  progress  at  the  late 
stage  when  the  bowels  become  implicated.  Indeed,  when  pronounced 
defeneration  of  the  bowels  takes  place  the  disease  is  usually  nearing  the 
end  of  its  course ;  for  it  is  a  well-settled  fact  that  in  this  degeneration 
extensive  implications  of  organs  may  occur  without  markedly  reducing 
the  patient's  general  condition,  so  long  as  the  kidneys  and  intestines 
remain  unaffected.  The  cause  of  death  is  usually  to  be  traced  to  these 
organs.  Dickinson  *  found  that  in  35  cases  where  death  was  apparently 
due  to  renal  lardaceous  disorder,  the  immediate  result  was  brought  about 
by  diarrhoea  in  13  cases.  Presumably,  in  a  large  proportion  of  these 
lardaceous  disease  of  the  bowel  was  present. 

The  degeneration  usually  affects  the  lower  portion  of  the  small  and 
the  upper  part  of  the  large  intestine.  Occasionally  it  will  be  found  to 
have  invaded  the  whole  alimentaiy  tract.  As  in  lardaceous  d^neration 
generally,  the  process  begins  in  the  small  arteries  and  capillaries  and 
veins,  affecting  primarily  the  arterial  and  venous  muscular  coats — ^not, 
however,  according  to  the  latest  authorities,  the  muscular  fibres  them- 
selves, but  their  perimysium  and  the  cement  substance,  the  d^eneration 
being  one  limited  to  the  connective  tissues.*  In  the  mildest  cases  only 
some  of  the  small  vessels  of  the  mucous  membrane  are  involved,  and  no 
naked-eye  changes  can  be  detected.  In  more  advanced  stages  the  mucous 
membrane  is  pale  and  shows  evidence  of  catarrh.  Thickening  occurs,  and 
as  the  process  advances  a  peculiar  appearance  is  revealed  which  has  been 
compared  to  that  of  wet  wash-leather  (Wilks).  The  iodine  test  now 
gives  the  mahogany-colored  reaction  of  lardaceous  matter,  with  the 
tissues  affected,  or,  if  the  methyl-aniline-violet  test  of  Comil  be 
employed,  the  lardaceous  material  will  display  a  red-violet  color,  while 

*  Digeasea  of  Kidney,  Part  ii.,  1877,  p.  496. 

*  Cohnheim,  AUyem.  Path.,  1882,  p.  667. 
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normal  structures  will  be  tinged  blue-violet.  It  is  said  to  be  better  to 
make  the  test  near  a  Beyer's  patch,  since  the  latter  is  seldom  affected  by 
the  degeneration,  and  brings  out,  by  contrast,  the  surrounding  lardaoeous 
material.^  This  distribution  of  the  material  cannot  be  considered  as 
constant,  however,  since  Hayem  found  the  patches  of  Peyer  most  fre- 
quently affected. 

In  more  advanced  stages  the  surface  may  become  irr^ular  from  gland- 
ular enlargement,  and  ulceration  may  occur.  Microscopic  examination 
shows  the  lardaceous  material  in  the  vessels,  and  also  in  tlie  stroma  of 
the  mucous  membrane  and  villi.^  The  epithelium  is  not  involved.  The 
degeneration,  at  first  confined  to  the  mucous  membrane,  extends  to  tlic 
submucous  tissue,  the  proper  muscular  coat  of  the  intestines  being  ofieu 
implicated — so  far,  at  least,  as  concerns  its  connective  tissue.  In  the 
more  severe  cases  Hayem  found  the  agminated  and  solitary  glaods 
extensively  involved.  Fine  branches  from  affected  vessels  penetrate  to 
the  interior  of  the  glands.  In  such  cases  the  mesenteric  glands  will  be 
found  implicated.  The  d^neration  of  the  vessels  running  through  the 
gland  structure  causes  disappearance  of  this  substance  by  fatty  d^nen- 
tion,  and  occasions  a  reticulated  arrangement  of  the  lardaoeous  material, 
and,  secondarily,  ulceration.  In  a  similar  manner  ulcers  may  arise  in  any 
part  of  the  affected  tract.  Finally,  the  lardaceous  material  may  involve 
the  whole  thickness  of  the  gut. 

The  diagnosis  of  lardaceous  disease  of  the  bowels  can  only  be  made 
with  certainty  in  the  presence  of  pronounced  albuminoid  disease  of  other 
parts  in  association  with  the  symptoms  of  intestinal  disorder.  It  possesses 
no  characteristic  symptoms. 

Inasmuch  as  the  d^rder  invades  the  bowels  only  at  a  late  stage  of 
its  existence,  the  prognosis  acquires  additional  gravity.  It  is  probable 
that  advanced  albuminoid  disease  is  never  cured ;  so  much  the  more 
hopeless  is  it  when  affecting  this  tract.  If  unchecked,  the  diarrhoea 
rapidly  saps  the  powers  of  life ;  if  temporarily  alleviated,  the  approach 
of  death  is  more  gradual. 

Whatever  attempts  are  to  be  made  to  cure  the  disease,  they  must  be 
through  the  genenu  system,  and  are  identical  with  those  directed  to^vard 
the  cure  of  lardaceous  disease  generally.  Treatment  directed  to  the  intes- 
tines must  be  palliative.  The  diarrhoea  must  be  combated  by  appropriate 
diet  and  the  administration  of  such  remedies  as  protect  the  surface  uf  the 
mucous  membrane  and  control  the  in^tinal  movement.  Bismuth,  sub- 
nitrate  in  large  doses  is  therefore  indicated.  Various  astringents  may  be 
employed,  while  the  use  of  opium  often  secures  most  gratifying  relief. 
It  should  be  given  in  generous  doses.  Preparations  of  the  crude  drug 
seem  to  answer  better  than  its  salts.  The  necessity  of  keeping  the  gut 
free  from  undigestible  matters  that  may  irritate  the  already  badly-dam- 
aged mucous  membrane  is  apparent.  Patients  with  this  form  of  lardaceous 
degeneration  usually  show  the  cachexia  resulting  from  profound  modifica- 
tions of  nutrition,  and  their  intestinal  symptoms  can  only  be  regarded 
as  links  in  a  long  pathological  chain.  Hemorrhage  will  call  for  remedies 
that  under  ordinary  circumstances  are  employed  to  control  bleeding  from 
the  bowels. 

1  Wilks  and  Moxon,  PaiK.  AmU,,  p.  404 ;  Eyber,  Vircho^t  Arehio,  Bd.  81,  H.  1  and  1 
*  Eberth,  Vuxhou^s  Archiv,  80,  S.  138. 
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Diseases  of  the  inferior  and  terminal  portion  of  the  large  intestine 
may  be  divided  into  primary  and  secondary — the  former  when  the  mor- 
bid cause  is  local  and  independent  of  disease  elsewhere^  the  latter  when  it 
is  consequent  upon  or  incident  to  some  other  bodily  affection.  Among 
the  primary  lesions  may  be  classed  congenital  malformations^  prolapse  of 
the  rectum,  hemorrhoids,  and  some  varieties  of  new  growths ;  also  dis- 
eases caused  by  local  irritations,  infection,  or  traumatism,  such  as  proctitis, 
ulceration,  fissure,  non-malignant  stricture,  chancroidal  invasion  and  pri- 
mary syphilis,  including  obstruction  of  the  bowel  by  impacted  feces  and 
foreign  bodies.  ThreSi-worms  and  various  cutaneous  eruptions  about 
the  anus  may  also  be  included  among  the  causes  of  the  primary  diseases 
of  this  portion  of  the  alimentary  canal. 

The  secondary  affections  are  quite  numerous,  and  may  be  caused  by 
direct  extension  of  disease  from  the  colon,  as  in  the  dysentery  following 
typhoid  fever,  and  follicular  enteritis,  or  entero-colitis  of  children ;  by 
contiguity,  from  diseases  in  neighboring  organs — e.  g.  ischio-rectal  abscess 
causing  fistula — or  by  changes  in  the  nervous  or  vascular  supply,  such  as 
is  seen  in  spasmodic  contraction,  paralysis,  epidemic  dysentery,  cholera, 
and  the  action  of  certain  remedies. 

The  rectum,  the  third  or  terminal  portion  of  the  large  intestine,  has 
no  sharply-defined  upper  limits :  it  is  usually  understood  to  begin  at  the 
sigmoid  flexure,  opposite  the  leil  sacro-iliac  symphysis ;  it  is  from  six  to 
eight  inches  in  length  and  terminates  in  the  anus.  As  the  sigmoid  flex- 
ure is  the  narrowest  portion  of  the  colon,  so  the  calibre  of  the  first  part 
of  the  rectum  is  narrower  than  the  portion  below,  where  it  gradually 
becomes  more  commodious,  and  near  the  anus  presents  a  peculiar  con- 
dition of  the  walls  which  gives  it  a  capacity  for  remarkable  distension. 
The  rectum,  which  is  somewhat  cone-shaped,  in  its  anatomical  and  patho- 
logical characters  retains  those  of  the  large  intestine  with  slight  vanation. 
Upon  the  upper  or  first  part  of  the  rectum  the  duplicature  of  the  perito- 
neum is  continued,  forming  the  meso-rectum,  which  invests  the  bowel, 
attaching  it  to  the  sacrurti.  Below  this  the  middle  portion  of  the  rectum 
(extending  to  the  tip  of  the  coccyx)  is  attached  to  the  sacrum  by  connec- 
tive tissue  only,  but  also  has  a  peritoneal  investment  on  the  upper  por- 
tion of  its  anterior  surface. 
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The  third  or  terminal  part  of  the  rectum,  which  is  only  an  inch  and  a 
half  in  length,  and  is  entirely  without  peritoneal  covering,  terminates  at 
the  anus.  The  circular  and  transverse  muscular  fibres,  mucous  ciypts, 
and  appendages  throughout  the  rectum  are  identical  with  those  above, 
except  that  the  general  muscular  tunic  is  thicker ;  but  the  longitudinal 
fibres  are  less  distinctly  aggregated  into  bands  than  in  the  colon,  being 
disposed  in  a  more  uniform  manner,  except  that,  like  the  circular  fibres, 
they  are  especially  aggregated  between  the  sacculi.  The  fact  that  the 
meso-rectum  limits  the  mobility  of  the  upper  and  more  narrow  part  of 
the  rectum  has  led  some  to  locate  a  third  sphincter  at  this  point,  but  the 
existence  of  such  an  organ  has  not  been  generally  admitted.  Van  Buren 
characterizes  it  as  an  organ  which  "  anatomy  and  physiology  had  been 
equally  unsuccessful  in  assigning  either  certainty  of  location  or  certainty 
of  function.^'* 

The  anus  guards  the  outlet  of  the  bowel  by  its  double  sphincter  muscle, 
which  under  normal  circumstances  affords  voluntary  control,  within  cer- 
tain limits,  over  defecation.  The  well-known  peculiarity  of  the  vascular 
supply,  a  sort  of  erectile  tissue  bein^  formed  by  the  inferior  hemorrhoidal 
plexus  and  the  passage  of  some  of  the  efferent  veins  through  the  sphincter 
muscle,  by  which  they  are  subjected  to  pressure,  is  very  favorable  to  the 
development  of  certain  forms  of  disease  which  will  be  considered  among 
the  local  disorders.  As  embryology  has  thrown  conaderable  light  upoc 
the  pathology  of  morbid  growths  by  demonstrating  relationships  that  were 
previously  unsuspected,  so  a  consideration  of  the  development  of  the  lower 
poiiiion  of  the  intestinal  canal  may  lead  to  a  better  understanding  of  some 
of  its  diseases,  especially  those  which  are  symptomatic  or  seoonoary.  In 
early  foetal  life  the  third  division  of  the  primitive  intestine,  the  pelvic 
portion,  terminates  in  a  cloaca  in  common  with  the  urachus ;  subsequent- 
ly, about  the  eightli  week,  a  partition  (the  perineum)  is  formed  which 
divides  the  cavity  into  two  portions,  the  uro-genital  sinus  and  the  anal 
cavity.  In  the  mean  time,  at  an  early  period  a  depression  occurs  on  the 
cutaneous  surface  at  the  site  of  the  anus,  whicli  deepens  progressively 
until  it  encounters  the  primitive  intestine,  with  which  it  unites  at  the 
end  of  the  fourth  week,  and  the  continuity  of  the  tube  becomes  estab- 
lished. It  therefore  is  seen  that  the  rectum  in  its  upper  and  middle  por- 
tions is  derived  from  the  internal  and  middle  layers  of  the  blastodermic 
membrane,  while  its  lower  third,  with  the  anus,  like  the  buccal  cavity,  is 
formed  by  the  external  and  middle  layers. 

In  its  diseases,  then,  the  greater  part  of  the  rectum  would  seem  to  natu- 
rally participate  in  those  of  the  large  intestine,  to  which  it  structurally 
belongs,  while  its  inferior  portion  and  the  anus  would  partake  more  iu 
the  disorders  of  the  general  cutaneous  system.  This  peculiarity  of  devel- 
opment also  explains  the  difierence  noticed  in  the  vascular  supply.  The 
rectal  veins  are  usually  divided,  like  the  rectal  arteries,  into  three  sets^ 
superior,  middle,  and  inferior.  They  are  arranged  so  as  to  form  two  dis- 
tinct venous  systems,  the  rectal  returning  its  blood  through  tlie  inferior 
mesenteric  veins  into  the  portal  system,  the  anal  terminating  in  the 
internal  iliac  The  first  system  is  made  up  of  the  superior  hemo^ 
rhoidal,  the  second  of  the  remaining  veins. 

The  superior  hemorrhoidal  forms  a  venous  plexus  which  surrounds  the 

^  Kelsej,  Diietues  of  the  Rectum  and  Anna,  New  York,  1882,  p.  20. 


CONOENITAL  MALFORMATIONS.  879 

Internal  sphincter  muscle  ]  the  inferior  hemorrhoidal  vein  also  forms  a 
plexosy  but  it  is  subcutaneous  and  principally  below  the  inferior  border 
oF  the  external  sphincter. 

There  are^  however,  a  number  of  communicating  branches  passing  along 
the  walls  of  the  rectum  from  one  plexus  to  the  other.  The  internal  hem- 
orrhoidal veins  also  communicate  freely  with  the  branches  of  the  internal 
ilino  around  the  trigone  of  the  urinary  bladder  by  means  of  small  vessels, 
i^hich  pass  through  the  prostate  gland  and  seminal  vesicles.  By  this 
method  of  anastomosis  some  relief  is  afforded  when  there  is  an  obstruc- 
tion in  the  portal  circulation,  which  is  such  a  common  cause  of  turges- 
oence  of  these  veins,  often  resulting  in  permanent  dilatation  or  hemor- 
rhoids. 

At  the  lower  part,  or  at  the  junction  of  the  middle  and  lower  third  of 
the  rectum,  the  mternal  circular  fibres  of  the  muscular  coat  of  the  intes- 
tine become  quite  numerous,  forming  what  is  called  the  internal  sphincter 
muscle;  it  is  nearly  an  inch  in  breadth,  and  completely  surrounds  the 
lowest  part  of  the  rectum.  It  is  about  an  inch  above  the  margin  pf  the 
aDus ;  its  muscular  fibres  are  of  the  involuntary  or  unstriped  variety ;  in 
function  it  assists  the  external  sphincter  in  closing  tlie  anus  and  prevent- 
ing the  involuntary  escape  of  the  contents  of  the  bowel. 

The  external  sphincter  lies  directly  under  the  skin  and  upon  the  inter- 
nal sphincter  and  the  levator  ani  muscle ;  its  fibres  encircle  the  anus :  aris- 
ing from  the  coccyx,  they  are  inserted  into  the  tendinous  centre  of  the 
perineum,  joining  the  transversus  perinsei,  the  levator  ani,  and  accelerator 
urinee  muscles.  The  sphincter  ani  is  constantly  in  a  state  of  tonic  con- 
traction, but  the  force  of  its  contraction  may  be  voluntarily  increased. 
In  the  skin  and  superficial  fascia  are  found  minute  branches  of  the  pudic 
and  small  sciatic  nerves;  in  the  ischio-rectal  space  the  internal  pudic 
nerve;  crossing  about  the  centre  are  the  inferior  hemorrhoidal  nerves, 
which  are  distributed  to  the  anus  and  the  lower  portion  of  the  rectum ; 
the  perineal  nerve  is  es]^)ecially  distributed  to  the  anterior  part  of  the  anus. 

Thus  it  is  seen  that  the  rectum  and  anus  have  vascular  and  nervous 
supplies  of  considerable  diversity  and  importance. 


Congenital  Malformations. 

The  simplest  form  of  congenital  malformation  in  this  region  consists 
in  an  anus  of  insufficient  size  for  the  natural  demands  of  the  system,  but 
in  no  other  manner  abnormal.  The  most  frequent  variety  of  imperforate 
anus  is  where  complete  occlusion  is  effected  by  the  common  integument 
or  by  two  cutaneo-mucous  flaps,  which  owing  to  defective  development 
remain  united  without  forming  a  raph6  or  perceptible  line  of  union.  The 
rectum  is  not  involved,  and  when  the  child  strains  the  contained  meconium 
causes  bulging  of  the  part,  which  disappears  under  slight  pressure,  but 
reappears  when  again  free.  In  other  cases  the  occluding  tissue  is  very 
firm,  dense,  with  a  disposition  to  pucker  or  form  rugae.  The  sphincter 
muscle  is  rarely  perfect,  and  though  an  artificial  anus  may  be  made,  years 
may  elapse  before  the  child  can  control  the  evacuation.  In  conjunction 
with  an  imperforate  anus  the  colon  may  terminate  in  a  cul-de-sac,  or  it 
may  communicate  with  the  urethra,  the  bladder,  or  the  vagina. 
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An  imperforate  rectum  has  been  known  to  dischai^  at  the  umbilicns, 
upon  the  face,  under  the  scapula,  upon  the  penis  or  tne  anterior  part  of 
the  scrotum.  Sometimes,  though  very  rarely,  a  common  cloaca  has  been 
found,  as  in  fowls,  common  to  the  rectum  and  to  the  genito-nrinair 
organs ;  and  still  more  rarely  the  rectum  has  opened  in  abnormal  sites 
upon  the  perineum  and  upon  the  buttocks. 

The  anus  may  be  entirely  absent.  The  rectum  may  be  entirely  absent 
or  it  may  be  in^mplete,  terminating  at  various  distances  from  tL  anus. 
These  malformations  of  the  bowel  may  be  associated  with  a  perfect  anns, 
or  with  any  of  its  imperforate  forms,  or  with  a  fecal  fistula.  In  oedusion 
of  the  rectum  the  onending  structure  is  in  some  cases  a  hymen-like  fold 
of  mucous  membrane,  which,  during  straining,  can  be  recc^nized  by  the 
finger  as  a  fluctuating  protrusion ;  while  in  others  it  consists  of  a  mass 
of  dense  fibrous  tissue  which  extends  upward  from  an  inch  to  an  inch 
and  a  half:  in  the  former  there  is  always  found  a  normal  anus;  in  the 
latter  there  is  either  no  trace  of  anus  or  one  in  a  more  or  less  rudimentary 
state.  In  those  cases  where  the  rectum  is  entirely  absent  the  intestine 
terminates  either  in  a  cul-de-sac  or  a  fecal  fistula ;  very  rarely  the  rectum 
is  replaced  by  a  fibro-ligamentous  cord  or  band  which  springs  from  the 
colon,  and,  descending  toward  the  bladder,  blends  with  the  connective  tissue 
of  the  part.  In  the  latter  the  pelvis  is  always  in  an  imperfect  state  of 
development,  being  much  contracted  in  its  lower  diameters,  and  the  anns 
is  absent ;  and  RoKitansky  and  Curling  lay  stress  upon  the  non-develop- 
ment of  the  pelvis  as  a  diagnostic  guide  in  determining  the  absence  of 
the  rectum.  The  passage  of  a  sound  into  the  bladder  or  vagina  is  a  pro- 
cedure of  some  diagnostic  value,  as  if  its  point  impinges  directly  against 
the  sacrum  it  may  be  presumed  that  no  rectum  exists.  If  the  malforma- 
tion is  of  such  a  character  that  the  fecal  matter  can  find  no  exit,  a  train 
of  symptoms  ensues  analogous  to  those  seen  in  the  adult  affected  with 
intestinal  obstruction :  the  infant  cries  and  is  constantly  restless,  refiises 
food,  vomits,  the  abdomen  distends,  and  death  speedily  ensues.  A  remark- 
able exception  to  this  rule  was  the  case  mentioned  by  fiodenhamer  of  a 
child  with  absence  of  the  rectum  who  was  not  operated  on  until  three 
months  after  birth,  and  who  was  apparently  in  perfect  health.  At  the 
operation  the  intestine  was  found  three  inches  from  the  surface,  and  tlie 
child  made  a  good  recovery. 

Although  the  statistics  of  this  class  of  malformations  are  somewhat 
contradictoiy  and  confusing,  it  is  safe  to  state  that  more  male  than  female 
children  are  so  afflicted. 

The  prognosis  in  the  large  majority  of  these  cases  is  grave,  for  unless 
the  operator  can  see  or  feel  the  fluctuating  protrusion,  or  can  recc^ize  it 
after  a  very  slight  exploratory  incision,  he  is  working  totally  in  the  dark 
and  in  close  proximity  to  the  peritoneum.  Hemorrhage,  peritonitis,  pel- 
vic cellulitis,  and  septicaemia  diminish  the  chances  for  recovery.  Indeed, 
the  majority  of  these  cases  are  scarcely  amenable  to  surgical  treatment 
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Prolapse  and  Procidentia  of  Rectum  and  Anus. 

Th£SK  conditions  obtain  most  frequently  at  the  two  extremes  of  life, 
infancy  and  senility,  but  have  a  very  different  causation  in  each.  Pro- 
lapse of  the  bowel  may  be  partial  or  complete — partial  when  a  portion 
of  the  mucous  membrane  is  extruded,  and  complete  when  the  entire  rec- 
tum appears  outside  the  anal  orifice.  A  predisposing  cause  in  infants  is 
found  in  the  mobility  of  the  bowel — in  the  fiict  that  it  and  the  sacrum  are 
much  less  curved  than  in  the  adult,  and  the  abdominal  viscera  are  more 
voluminous:  this,  associated  with  the  undeveloped  state  of  the  muscular 
system,  causes  the  weight  and  strain  to  act  directly  and  forcibly  upon  the 
sphincters,  and  the  extrusion  takes  place.  It  is  often  excited  by  allowing 
children  to  sit  for  a  length  of  time  upon  the  chamber-vessel.  It  is  fre- 
quently caused  among  children  by  the  presence  of  vesical  calculi,  by 
oxyuris  vermicularis,  diarrhoea,  constipation,  dysentery,  polypi,  and  by 
the  loii^-continued  acts  of  coughing  and  crying. 

In  adults  and  the  ^ed  it  may  be  caused  by  loss  of  tone  of  the  anus  and 
rectum  in  chronic  diarrhoea  and  dysentery,  or  from  the  energetic  action 
of  drastic  cathartics,  by  urinary  calculi,  the  long-continued  use  of  ene- 
mata,  chronic  cough,  diarrhoea  alternating  with  constipation,  stricture  of 
the  urethra,  prostatic  hypertrophy,  tenesmus  due  to  the  presence  of  poly- 
pi, and  by  the  pressure  of  a  pelvic  tumor.  It  may  accompany  procidentia 
uteri  and  hemorrhoids.  An  incomplete,  reducible  prolapse  consists  of 
two  or  more  overlapping  plications  of  normal-looking  mucous  membrane, 
sensitive  but  painless.  In  these  cases  there  is  provoked  a  hyperplasia  of 
much-elongated  connective  tissue  in  the  submucous  space  which  under- 

foes  serous  infiltration  and  causes  an  oedematous  condition  of  the  part 
n  a  complete  prolapse  the  entire  rectum — all  of  its  component  layers — is 
protrudea  through  the  anus.  In  a  recent  case  the  folds  of  the  gut  are 
well  marked,  but  in  one  where  the  bowel  has  remained  in  this  abnormal 
condition  for  some  time  the  submucous  tissue  becomes  charged  with 
inflammatory  deposit  which  effaces  the  plications  and  causes  the  bowel  to 
become  pale,  hard,  dry,  and  tough ;  and  finally  pigmentation  occurs  and 
the  part  assumes  somewhat  the  character  of  true  skin.  These  vary  greatly 
in  size,  from  the  slightest  protrusion  of  mucous  membrane  to  a  tumor  the 
size  of  a  melon.  Usually  they  are  reduced  with  ease,  but  their  reappear- 
ance is  occasioned  by  the  slightest  tenesmus. 

In  old  age  the  soft  parts  of  the  floor  of  the  pelvis  and  the  anal  sphinc- 
ters lose  to  a  great  extent  their  tone  and  contractile  vigor,  and  the  rectum, 
also  participating  in  this  change,  is  often  unable  to  withstand  the  increased 
thrust  of  the  diaphragm  and  the  compression  of  the  abdominal  muscles 
during  defecation ;  wliich  act  frequently  demands  more  exertion  on  ac- 
count of  a  tendency  to  constipation  in  advanced  life.  ^ 

In  these  long-standing  cases  of  senile  procidentia  it  is  a  matter  of 
experience,  verified  by  post-mortem  dissection,  that  the  fibres  of  the 
sphincters  and  of  the  levatores  ani  muscles  are  flattened,  pale,  and 
stretched  beyond  the  possibility  of  contraction,  while  the  entire  peri- 
neum is  in  a  state  of  atrophy. 
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Polypi  of  the  Bectiun. 

There  are  two  varieties  of  these — ^the  gelatinoid  or  soft,  and  the  fibn»d 
or  firm.     The  latter  is  of  rare,  the  former  of  common,  occarreDoe,  espe- 
cially in  children  under  the  age  of  twelve  years.     The  fibroid  polypus  ia 
only  found  in  adults,  and  is  composed  of  dense  connective-tissue  elements 
and  blood-vessels.     The  gelatinoid  or  soft  polypi  are  also  partly  composed 
of  connective  tissue  and  vessels,  but  much  finer  than  in  the  other :  they 
contain  hypertropliied  follicles  and  are  covered  with  spherical  epithelium. 
They  resemble  nasal  polyjM,  but  are  more  dense.     These  gro^vths  are  uot 
malignant  in  character,  but  are  very  troublesome,  as  they  are  almost 
always  pedunculated,  the  stem  being  from  half  an  inch  to  four  inches 
in  length,  which  admits  of  the  descent  of  the  tumor  within  the  grasp  of 
the  sphincters  during  defecation,  and  frequently  admits  of  its  escape  from 
the  anus.     Their  presence  is  not  free  from  danger,  as  they  are  very  vas- 
cular, bleed  readily,  and  are  sometimes  detached  by  the  breaking  of  the 
pedicle  during  defecation.    They  frequently  bleed  spontaneously.    The 
presence  of  these  abnormal  growths  teases  the  rectum  and  brings  on 
tenesmus  and  frequent  desire  to  go  to  stool ;  the  feces  are  flattened,  and 
with  them  escapes  a  quantity  of  glairy  red  mucus  which  has  been  com- 
pared to  thin  currant-jelly.     When  caught  in  the  grasp  of  the  sphinctere 
they  often  bleed  profusely,  and  especially  is  this  the  case  with  diildren 
so  afiected.     The  presence  of  these  bodies  is  accompanied  with  a  sense  o( 
weight  and  uneasiness  in  the  bowel.     They  may  be  single  or  multiple; 
they  may  be  round,  reniform,  oval,  fusiform,  or  irregular  ;  they  may  be 
smooth  or  villous.     In  size  they  vary  from  that  of  a  marble  or  cherry  to 
that  of  a  small  hen's  egg,  and  they  are  usually  found  about  three  inches 
above  the  anus,  but  they  vary  in  position  from  a  point  just  within  the 
sphincter  to  one  six  inches  up  the  rectum.     Their  presence  is  usually 
diagnosticated   without  difficulty,  or,  if  any   is   experienced,  a  digital 
exploration  will  reveal  them.     A  child  with  functional  disturbances  of 
the  bowels  accompanial  with  frequent  hemorrhages  should  be  examined 
for  polypus.     One  of  these  growths  sometimes  unpleasantly  complicates 
a  case  of  hemorrhoids. 

A  rectal  polypus  is  an  adenoma,  consisting  of  dilated  glands  of  Li^ 
berkuhn  imbedded  in  connective  tissue,  also  containing  nerves  and  blood- 
vessels, and  is  covered  with  the  epithelium  of  the  bowel. 


Hemorrhoids,  or  Piles. 

These  are  usually  fibrous  when  situated  below,  or  vascular  when 
situated  above,  the  sphincter  ani  muscle.  They  are  conveniently  known 
as  external  and  internal  piles,  but  in  some  instances  it  is  impossible  to  say 
whether  these  tumors  are  external  or  internal.  In  either  variety  they  are 
due  to  an  abnormal  state  of  the  blood-vessels,  and  especially  of  the  plexus 
of  superior,  middle,  and  inferior  hemorrhoidal  veins  disposed  around  the 
lower  extremity  of  the  rectum  immediately  above  the  internal  sphincter 
muscle.  The  inferior  mesenteric  and  internal  iliac  veins  receive  a  huip 
portion  of  the  blood  from  this  plexus,  so  that  a  very  free  intercommuni- 
cation exists,  around  the  lower  portion  of  the  rectum,  between  the  general 
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venous  system  and  that  of  the  liver.  It  should  be  borne  in  mind  tliat 
these  veins  are  destitute  of  valves,  and  are  situated  in  a  very  dependent 
part,  which  is  normally  in  a  high  degree  of  functional  activity. 

External  hemorrhoids  are  found  at  the  very  verge  of  the  anus,  and, 
when  not  irritated  or  inflamed,  appear  like  movable,  dependent  plications 
of  hypertrophied  skin.  They  ap^HJar  either  singly  or  in  groups,  but  it  is 
nothing  unusual  to  find  five  or  six  of  them  together,  and  they  are  not 
infrequently  associated  with  the  internal  variety.  These  pendulous  tabs 
of  integument  are  very  prone  to  inflammation,  and  they  then  become 
exquisitely  tender,  painful  tumors,  which  vary  in  size  from  that  of  a 
small  pea  to  that  of  a  pigeon's  egg.  That  portion  of  the  tumor  pre- 
senting toward  the  anus  is  covered  with  mucous  membrane ;  the  other 
is  covered  with  integument ;  the  former  is  dark-colored,  due  to  engorge- 
ment of  its  vessels.  These,  being  composed  internally  of  tortuous,  dilated 
veins  which  have  totally  lost  their  normal  resiliency,  bleed  freely  on 
section,  but  after  a  time  they  undergo  the  following  changes :  the  over- 
distended  vein,  of  which  each  is  mainly  composed,  either  becomes  oblit- 
erated by  the  encroachment  of  inflammatory  deposit  or  its  walls  give 
way  and  the  contained  blood  escapes;  its  senim  is  absorbed,  and  the 
tumor  now  consists  of  a  blood-clot,  the  remains  of  a  vessel,  inflammatory 
lymph,  a  hyperplasia  of  connective  tissue,  mucous  membrane,  and  integ- 
ument. It  undergoes  a  still  further  change  by  absoq)tion,  and  remains  a 
permanent  pendulous  teat  of  cutaneous  and  connective  tissue,  bearing  no 
trace  of  vascular  channels. 

On  account  of  the  extremely  sensitive  nature  of  the  mucous  membrane 
and  skin  of  the  anus,  an  inflamed  condition  of  these  tumors  entails  an 
amount  of  suffering  very  disproportionate  to  their  size :  there  is  torture 
in  the  act  of  defecation,  constant  tenesmus,  spasm  of  the  sphincters,  a  sense 
of  weight  and  heat  in  the  perineum,  and  sometimes  a  swollen,  very  painful, 
condition  of  the  raph6,  which  stands  out  like  a  cord. 

Occasionally  there  is  a  total  inability  to  urinate,  combined  with  a  frequent 
desire  to  do  so.  When  an  attack  such  as  this  ends  in  suppuration  of  the 
tumor  a  radical  cure  is  effected,  but  a  marginal  ulcer  of  the  anus  sometimes 
follows.  An  unclean  and  neglectful  habit  provoking  constipation,  sexual 
incontinence,  over-indulgence  in  highly-seasoned  food  or  in  stimulating 
beverages,  exposure  to  cold  and  wet,  and  the  straining  attendant  upon  dy- 
suria,  will  provoke  an  attack.  No  age  or  sex  is  exempt  from  this  affection 
(Gross).  It  is  claimed  that  before  puberty  females  are  more  subject  to  it 
than  males;  after  that  age  the  reverse  obtiiins,  except  during  pregnancy. 

Internal  hemorrhoids  are  round,  oval,  or  sometimes  cylindroid-shaped 
tumors  covered  by  mucous  membrane ;  they  are  smooth,  granular,  or  rough 
to  the  touch,  much  less  sensitive  and  painful  than  the  inflamed  external 
variety,  and  are  situated  within  the  rectum  it  may  be  an  inch  or  two  above 
the  internal  sphincter  muscle.  They  occur  in  groups  or  scattered  over  the 
surface  of  the  bowel.  In  structure  they  are  soft,  spongy,  vascular  tumors 
composed  of  dilated  and  tortuous  blood-vessels,  the  veins  predominating 
over  the  arteries,  their  interstices  scantily  supplied  with  connective  tissue, 
and  their  covering  is  of  mucous  membrane.  In  color  they  are  dark  red, 
but  when  compressed  and  strangulated  by  the  sphincters  they  assume  a 
dusky  puq^le  hue.  After  long  exposure  they  take  on  a  pseudo-cutane- 
ous appearance. 
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The  columns  of  the  rectum  are  the  seat  of  the  cylindroid  pile,  which  is 
brighter  in  color  and  much  more  arterial  in  its  structure  than  the  ordinary 
variety,  and  bleeds  very  freely.  Anything  which  causes  stasis  and  acai- 
mulation  of  blood  in  the  hemorrhoidal  plexus  of  veins  predisposes  to  this 
very  common  affection.  Constipation  is  the  usual  cause ;  and  among  others 
may  be  named  diseases  of  the  liver  which  cause  portal  obstruction,  pelvic 
tumors  causing  engorgement  from  pressure,  the  gravid  uterus,  labor, 
j)rostatic  hypertrophy,  urinary  calculi,  stricture  of  the  urethra,  stricture 
of  the  rectum,  and  rectal  tumors.  Among  other  causes  are  horseback- 
riding,  the  erect  posture,  violent  cathartics,  seat-worms,  dysentery,  diar- 
rhoea, dyspepsia,  and  a  sedentary  life,  with  a  diet  of  rich,  stimulating 
food. 

These  piles  do  not  usually  cause  much  suffering ;  they  vary  in  size 
from  that  of  a  pea  to  that  of  a  pigeon's  ^g,  and  cause  a  sense  of  weight 
and  stuffing  in  the  bowel ;  but  when  they  are  large  and  numerous  they 
cause  severe  pain,  tenesmus,  difficult  defecation,  spasm  of  the  sphincters, 
and  prolapse  of  the  anus.     When  the  patient  is  at  stool  the  tumors  are 
forced  down  and  protrude  in  a  bunch,  surrounded  and  constricted  by  a 
collar  of  prolapsed  mucous  membrane :   under  these  circumstances  the 
tortuous  and  dilated  vessels  of  which  they  are  composed  give  way  and 
free  arterio-venous  hemorrhage  takes  place.      In  some  cases  this  happens 
at  every  stool,  the  patient  losing  from  a  few  ounces  to  a  half  pint  of  blood 
almost  daily  until  alarmingly  depleted.     Usually,  the  protruded  piles  are 
easily  restored  after  a  motion  of  the  bowels,  and  so  remain  until  the  next 
one  occurs ;  but  in  other  cases  of  longer  standing  and  of  more  gravity  the 
sphincter  loses  all  tone  and  the  piles  remain  constantly  prolap^.     This 
affection  is  very  clironic,  and  the  subject  of  it  has  to  regulate  his  life  with 
the  greatest  care,  as  the  least  unusual  effort  or  excess  may  provoke  an 
exacerbation.     Excepting  in  the  worst  cases  the  general  health  is  not 
materially  impaired.     They  occasionally  become  so  strangulated  as  to 
slough  off,  which  effects  a  cure,  but  this  is  accompanied  by  grave  consti- 
tutional disturbance.   The  disease  is  rather  rare  before  the  age  of  puberty, 
but  is  very  common  in  both  sexes  in  adult  life,  and  is  frequently  associ- 
ated with  fistula,  polypus,  fissure,  or  carcinoma  of  this  region.    In  females 
suffering  with  piles  a  free  hemorrhage  from  them  sometimes  takes  the  place 
of  the  menstrual  flow.     The  presence  of  internal  piles  causes  a  sense  of 
weight  and  fulness  and  the  sensation  of  a  foreign  body  or  of  feces  remain- 
ing in  the  rectum,  vrith  troublesome  and  obstinate  itching  about  the  anas. 
These  symptoms,  with  the  occurrence  of  hemorrhage  nx)m  the  rupture, 
erosion,  ulceration,  or  abrasion  of  the  dilated  vessels,  render  the  diag- 
nosis easy.     Should  the  piles  not  protrude,  they  can  readily  be  made 
to  do  so  by  directing  the  patient  to  sit  and  strain  over  a  vessel  con- 
taining hot  water.     If  the  piles  do  not  appear,  a  digital  examination 
should  be  made.     Indeed,  it  would  be  better  to  make  one  in  every  case 
of  this  kind. 

About  the  margin  of  the  anus  the  superficial  veins  are  prone  to  great 
dilatation,  and  when  presenting  form  masses  of  a  bluish  color,  oflen  very 
dark,  covered  partly  by  mucous  membrane,  partly  by  integument  These 
are  also  commonly  known  as  piles. 
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Dilatation  of  the  Rectal  Pouches,  or  Physick's  Encysted 

Rectum. 

This  13  an  unoommon  disease,  generally  occurring  in  those  advanced  in 
years,  and  consists  of  an  hypertrophy,  and  sometimes  of  an  inflammation, 
of  the  natural  rectal  sacs.  These  pouches  are  quite  small  in  early  life, 
and  enlarge  gradually  as  age  advances,  this  condition  being  favored  by 
die  lodgment  in  them  of  extraneous  substances,  such  as  indurated  fecal 
matter,  inspissated  mucus,  the  seeds  of  fruit,  and  other  undigested  masses. 
Constipation,  so  usual  with  the  old,  predisposes  to  this  affection,  as  it 
keeps  the  bowel  distended  with  hardened  fec&s.  The  pouches  vary  much 
in  size,  the  lai^est  of  them  admitting  the  end  of  a  finger.  The  disease 
is  insidious  and  slow,  but  is  capable  of  producing  intense  suffering  should 
inflammation,  suppuration,  or  ulceration  attack  them.  Sometimes  as 
many  as  a  dozen  are  involved. 

The  symptoms,  which  are  rather  misleading  than  suggestive  of  the  dis- 
order, are  a  sensation  of  weight  and  uneasiness  just  within  the  anus  and 
uneasy  sensations  in  the  rectum,  distressing  itching,  and,  afler  a  time,  pain 
following  defecation  and  lasting  oflen  for  hours.  The  pain,  which  is  ach- 
ing and  burning  in  character,  is  not  confined  to  the  parts  affected,  but 
radiates  down  the  thighs,  toward  the  back,  and  into  the  perineum.  An 
increased  secretion  of  mucus  always  exists  in  these  cases,  but  the  dischai^ 
of  purulent  matter  is  uncommon,  and  its  presence  indicates  the  existence 
of  very  active  inflammation. 

It  is  said  that  even  in  the  worst  cases  no  spasm  of  the  sphincters  occurs. 
An  exploration  of  the  bowel  with  a  blunt-pointed  hook  affords  the  only 
reliable  guide  to  correct  diagnosis :  this,  as  it  is  moved  about  in  the  rec- 
tum, engages  the  rim  of  a  sac,  which  may  thus  be  drawn  down  through 
the  anus  and  examined. 


Non-malignant  Stricture  of  the  Rectum. 

In  the  absence  of  ulceration  or  syphilitic  infection  this  is  an  uncommon 
disease,  and  very  many  of  the  cases  of  so-called  stricture  of  the  rectum 
are  caused  by  spasm  which  always  disappears  during  anaesthesia. 

The  affection  may  be  descrilied  as  a  narrowing  of  the  lumen  of  the 
rectum,  more  or  less  circumscribed,  by  the  deposition  of  inflammatory 
lymph  or  fibrous  tissue  in  the  mucous,  submucous,  or  muscular  tunic  of 
tne  bowel.  It  may  be  due  to  traumatic  causes,  such  as  the  introduction 
of  foreign  bodies,  the  frequent  and  careless  ase  of  enema-pij^es,  or  the 
presence  of  shai-p  or  irritating  substances  swallowed,  as  pieces  of  shell 
or  bone.  It  is  said  to  have  been  caused  by  indurated  feces,  but  no  cases 
have  been  published  in  which  this  causation  is  clearly  shown.  This  con- 
dition has  also  been  brought  about  by  various  operations  upon  the 
mucous  coat  of  the  bowel,  such  as  the  application  of  nitric  acid  and 
other  escharotics  and  the  removal  of  portions  of  mucous  membrane  and 
of  hemorrhoids. 

Stricture  may  be  secondary  and  a  result  of  extension  of  an  inflamma- 
tion outside  the  bowel,  as  pelvic  cellulitis ;  and  it  is  frequently  caiLsed 
by  syphilitic  dej)osition  ana  by  chancroidal  invasion — ^in  the  former  by 
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infiltration,  ulceration,  and  cicatrization,  in  the  latter  by  unnatiiml  sexual 
connection,  or  by  infecting  vaginal  discbarge  running  into  the  bowel. 

When  the  stricture  involves  only  the  mucous  tunic,  it  imparts  to  the 
finger  the  sensation  of  a  ring-like  elevation  or  a  valve-like  projection, 
into  which  the  finger  enters  or  beyond  which  it  passes  usually  without 
much  difficulty ;  but  when  it  involves  the  submucous  and  muscular  lay- 
ers, as  after  the  cicatrization  of  a  large  rectal  ulcer,  the  finger  encounters 
a  dense  fibrous  mass  which  in  some  cases  appears  to  have  no  lumen,  but 
in  others  will  admit  only  the  end  of  the  finger.  In  these  grave  cases  of 
long  standing  there  occurs  considerable  dilatation  of  the  rectum  above  tiie 
stncture  due  to  fecal  detention  and  impaction  at  this  point,  and  hyper- 
trophy of  the  muscular  coat  of  the  bowel  produced  by  long-continued 
straining  and  expulsive  efforts. 

AUingham  ^  speaks  of  chronic  constipation  as  a  cause,  and  says,  ^'Strain- 
ing to  evacuate  the  contents  of  the  bowel  forces  down  the  upper  part  of 
the  rectum  into  the  lower,  causing  an  intussusception  ;  it  gets  within  the 
grasp  of  the  sphincter  muscles,  and  this  may  be  the  starting-point  of  the 
irritation.'*  Stricture  does  not  usually  follow  proctitis,  even  when  the 
latter  is  very  chronic.  The  long-continued  pressure  of  the  child's  head 
m  cases  of  delayed  labor  is  said  to  have  caused  stricture  of  the  rectum. 

This  aifection  is  a  disease  of  adult  life,  and  more  cases  of  it  occur 
among  women  than  among  men.  ''  If  stricture  of  the  rectum  is  found 
in  a  young  woman,  it  is  probably  due  to  chancre  cicatrices ;  if  it  is  met 
with  in  old  women  and  men,  the  inference  should  be  that  it  is  either 
caused  by  cancer  or  by  syphilitic  infiltration  and  its  consequences.  Only 
in  those  cases  in  which  no  cicatricial  tissue  has  been  formed — that  is, 
when  the  contraction  is  due  to  the  infiltration  alone — will  the  results  of 
the  antisyphilitic  treatment  contribute  anything  toward  rendering  the 
diagnosis  more  certain." 

Stricture  of  the  bowel  may  exist  for  months  and  years  without  heing 
recognized  and  without  causing  the  patient  much  uneasiness ;  more  fre- 
quently, however,  there  is  marked  uneasiness,  with  an  incresLsed  desire 
to  go  to  stool  and  a  sense  of  weight  or  of  a  foreign  body  in  the  bowel. 
Violent  straining  accompanies  the  act.     It  is  given  usually  as  one  of  the 
most  common  and  reliable  symptoms  of  this  condition  that  the  feces  are 
flattened,  ribbon-shaped,  or  triangular  or  wire-draMm :  in  true  stricture, 
according  to  AUingham,  this  is  not  the  case,  but  the  characteristic  stool 
consists  of  small,  irregular,  broken  fecal  fragments.     When  the  contents 
of  the  bowel  happen  to  be  watery,  the  loose  stool  is  spurted  out  with 
great  force.     lu  this  disease  diarrhoea  alternates  with  constipation ;  the 
intestines  become  distended  with  quantities  of  gas  and  feces,  which  pro- 
voke frequent  and  severe  attacks  of  colic;  the  api^etite  and  digestion  fail; 
the  complexion  becomes  sallow ;  the  patient  emaciates ;  ulceration  sets  in, 
and  the  patient  slowly  sinks  from  exhaustion.     Usually,  these  cases  do 
not  give  rise  to  much  pain,  and  what  there  is,  is  usually  referrred  to  the 
back,  thighs,  penis,  or  perineum.     A  discharge  of  mucus  resembling 
white  of  egg  immecliately  precedes  each  action  of  the  bowels.    Usually, 
these  strictures  are  within  two  and  a  half  or  three  inches  of  the  anus, 
but  sometimes  they  have  been  found  high  up  in  the  sigmoid  flexure,  and 
rarely  at  a  greater  distance.     A  syphilitic  stricture  by  direct  inoculation 

^  Diseases  of  the  ReeituHf  p.  195. 
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is  found  just  withiu  the  sphincter  muscle^  and  consists  of  an  infiltration 
of  inflammatory  lymph  in  a  circumscribed  portion  of  the  submucous 
tissue.  It  is  tight,  highly  sensitive,  thickened,  inflamed,  and  bathed  in 
pus ;  there  are  also  constitutional  symptoms,  as  fever,  anorexia,  and  men- 
tal irritability.  The  subjects  of  this  variety  are  usually  women.  The 
tissues  composing  strictures  of  the  rectum  of  a  very  chronic  character 
are  found  to  be  gray  or  bluish-white  in  color,  of  very  dense  fibrous 
structure,  and  creaking  under  the  knife  when  cut,  as  a  piece  of  cork 
would  do. 

Besides  the  before-mentioned  stricture,  due  to  the  contraction  of  a 
chancroidal  ulcer,  is  another  caused  by  submucous  gummata  of  the  ano- 
rectal region,  which  is  very  rare ;  and  yet  another,  the  diffuse  gumma,  or 
ano-syphiloma  of  Foumier,  which  is  the  most  frequent  of  all  causes  of 
stricture  of  the  rectum.  The  diffuse  gumma  is  one  of  the  later  mani- 
festations of  syphilis,  and  consists  in  ''  an  infiltration  of  the  ano-rectal 
walls  by  a  neoplasm  of  as  yet  undetermined  structure  originally,  but 
susceptible  of  d^enerating  into  a  retractile  fibrous  tissue,  and  thus 
giving  rise  to  narrowing  of  the  intestinal  calibre  to  a  greater  or  less 
extent.'' 


Proctitis,  or  Inflammation  of  the  Rectum. 

Inflammation  and  suppuration  in  the  lower  part  of  the  rectum  are  even 
more  common  than  the  corresponding  affections  of  the  csBcum,  and  their 
causes  are  quite  as  various.  In  many  cases,  no  doubt,  this  affection  is 
traceable  to  ulceration  (perforative  or  otherwise)  of  the  mucous  mejaibrane; 
in  others  it  probably  originates  in  the  connective  tissue  which  surrounds 
tlie  rectum  (periproctitis).  The  rectum,  still  more  frequently  than  the 
cfficum,  becomes  mvolved  in  inflammation  and  suppuration  originating 
in  the  various  pelvic,  and  even  in  distant,  organs.  Abscesses  arising  in 
the  abdominal  cavity  or  its  parietes  are  peculiarly  apt  to  gravitate  into  the 
pelvis  and  to  communicate  with  the  rectum. 

Proctitis  in  its  acute  form  has  some  symptoms  in  common  with  dysen- 
tery, but  it  differs  from  it  by  the  absence  of  abdominal  pain,  tenderness, 
and  severe  constitutional  symptoms.  The  pain  in  proctitis  is  usually 
referred  to  the  sacrum  and  perineum,  and  there  is  frequently  dysuria 
from  sympathetic  affection  of  the  bladder.  This  disease  may  be  acute  or 
chronic;  the  latter  form  occurs  in  those  advanced  in  life.  Frequent 
attempts  to  evacuate  the  bowels,  with  great  tenesmus,  heat,  weight,  and 
iulness  in  the  bowel,  and  a  mucous  and  bloody  discharge  in  the  absence 
of  impaction  of  the  rectum,  characterize  the  attack.  Should  it  be  pro- 
tracted and  severe,  the  discharge  will  become  purulent.  A  digital  explo- 
ration should  always  be  made  to  ascertain  if  any  foreign  or  irritating 
substance  is  exciting  the  inflammation. 

The  presence  in  large  numbers  of  Oxyuris  vermicularis  may  excite 
irritation  and  inflammation  of  the  rectal  mucous  membrane,  which  is 
sometimes  very  intense.* 

Inflammation  of  the  anus  and  buttocks,  caused  by  the  application  of 
the  leaves  of  Rhus  toxicodendron  after  defecation,  has  extended  into  the 

^  Caracbmann,  Ziem,  Eneydop,,  Am.  ed.,  vol.  viii.  p.  848. 
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rectum  and  produoed  proctitis  and  peritonitis.^  '^  In  some  cases  of  dysen- 
tery the  pathological  lesions  are  limited  to  the  rectum,  which  would  mo- 
duoe  an  ai)parently  local  inflammation  very  similar  to  proctitis.  The 
irritation  oi  unnatural  sexual  intercourse  and  the  contact  of  gonorrhoeal 
poison  have  been  known  to  excite  intense  inflammation  of  the  mucous 
membrane  of  the  rectum,  with  a  copious  discharge  of  pure  pus,  and 
accompanied  by  intense  burning  pam  and  great  heat  of  the  parts 
involved." ' 


Fissure  of  the  Anus  and  Rectum. 

The  painful  ulcer  of  Allingham  is  quite  a  common  afiection,  attacking 
women  more  frequently  than  men,  and  no  age  is  exempt  from  it  Or 
4000  consecutive  cases  of  rectal  and  anal  disease  observed  by  Allingham, 
446  presented  fissure  of  the  rectum.  They  are  rarely  multiple.  Their  usual 
()osition  is  dorsal,  although  they  may  be  found  at  any  part  of  the  circum- 
ference of  the  anus,  and  just  within  the  verge  of  the  anus  at  the  junction 
of  the  skin  and  mucous  membrane,  extending  upward  toward  tlie  rectum 
usually  not  more  than  half  an  inch,  and  appearing  as  a  crack  or  fissure, 
often  very  trifling  in  appearance,  or  a  club-shaped  ulceration,  the  floor 
of  which  will  be  very  red  and  inflamed  if  it  is  recent,  but  if  chronic  the 
floor  will  be  grayish,  with  hard,  well-defined  margins.  Sometimes  there 
will  be  found  at  the  external  extremity  of  the  fissure  a  small  club-shaped 
papilla  or  muco-cutaneous  polypoid  growth ;  but  this  is  not  to  be  con- 
founded with  the  ordinary  polypus,  nor  is  it  the  cause  of  the  fissure,  but 
the  result  of  irritation  caused  by  the  latter.  In  other  cases  the  external 
site  of  the  fissure  is  indicated  by  a  very  tender  and  swollen  flap  of  integ- 
ument, which  oft;en  becomes  the  seat  of  a  small  but  very  painful  fistuk 
The  club-shaped  papilla  is  said  to  indicate  invariably  the  existence  of 
fissure. 

Fissure  of  the  rectum  is  often  associated  with  anteversion  and  retro- 
flexion of  the  womb.  In  many  of  these  cases  the  fissure  will  heal  spon- 
taneously when  the  malposition  is  rectified.  However  treated,  the  result 
will  not  be  satisfactory  while  the  uterine  trouble  remains  uncorrected. 

Fissure  is  not  infrequently  caused  by  and  accompanied  with  polypi : 
it  may  be  caused  by  any  accident  whereby  the  verge  of  the  anus  is  torn  or 
superficially  lacerated — by  chronic  diarrhoea,  by  violent  expulsive,  strain- 
ing eflbrts,as  in  labor,  by  the  passage  of  very  hard,  dry  stools — and  very 
frequently  it  is  syphilitic  in  origin.  The  most  prominent  symptom  of 
this  disease  is  pain,  and  this  is  very  severe  and  peculiar  in  character, 
coming  on  in  most  cases  not  during  the  act  of  aefecation,  but  twenty 
minutes  to  half  an  hour  afl^nvard,  and  is  preceded  by  a  hot,  burning, 
throbbing  sensation  at  the  anus :  then  comes  on  spasraoaic  contraction  of 
the  sphincters,  and  the  patient  endures  agonizing  pain,  often  for  several 
hours,  when  relief  is  gradually  experienced,  and  no  pain  is  felt  until 
defecation  again  becomes  necessary.  Now,  it  has  been  observed  that  m 
some  cases  where  the  local  lesion  is  very  trifling  the  pain  and  spasm  are 
intense  and  long-continued ;  in  other  cases,  where  spasm  and  agonixiog 

^  Case  of  Dunmire,  PhUadcu  Med,  Times^  vol.  xiL 
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pain  followed  every  act  of  defecation,  no  lesion  of  the  anus  or  rectum 
could  be  found.  This  led  Dolbeau  to  consider  the  essence  of  fissure  of 
the  anus  neuralgic,  and  to  define  it  as  ^^  a  spasmodic  neuralgia  of  the  anus 
with  or  without  fissure/'  The  mental  depression  is  so  much  out  of  pro- 
portion to  the  local  disease  that  this  may  come  within  Curling's  olxser- 
vation^  tliat  ''  mental  causes  may  produce  local  disease  in  the  rectum." 


Rodenty  or  Lupoid,  Ulcer  of  the  Rectum. 

This  is,  fortunately,  a  rare  disease,  and  is  peculiar  and  distinct  from 
any  other  form  of  ulceration  in  this  region.  It  is  not  cancerous,  although 
bearing  some  resemblance  to  epithelioma.  As  it  first  appears  it  is  very 
like  a  syphilitic  sore,  and  its  situation  and  the  character  oi  the  pain  might 
lead  to  the  supposition  that  fissure  existed.  Sodent  ulcer  is  usually  situ- 
ated upon  the  mucous  membrane,  although  it  occasionally  invades  the 
integument  about  the  anus ;  its  shape  is  irregular,  its  edges  sharp  and 
well  defined,  and  it  does  not  undermine  the  neighboring  tissues.  There 
is  no  induration  about  this  sore,  as  nature  does  not  seem  to  attempt  to 
limit  it  or  to  set  up  any  reparative  action,  and  its  surface  is  red  and  dry. 
The  surrounding  tissues  seem  quite  normal.  It  is  very  destructive,  and 
seems  to  prefer  mucous  membrane,  although  sometimes  it  destroys 
deeply.  It  does  not  cause  infiltration ;  it  does  not  spread  by  the  lymph- 
atic system,  forms  no  secondary  deposits,  nor  does  it  produce  stricture. 
It  may  remain  in  a  quiescent  state  for  some  time,  and  a  certain  amount 
of  cicatricial  tissue  may  form ;  but  it  never  heals  spontaneously,  and  an 
exacerbation  comes  on  which  destroys  in  a  very  few  hours  the  repair 
which  may  have  been  the  work  of  many  days.  This  form  of  ulceration 
of  the  rectum  is  usually  considered  incurable;  the  pain  is  intense,  being 
compared  to  that  produced  by  hot  iron,  and  of  course  being  much  aggra- 
vate by  the  acts  of  defecation.  Patients  so  afiected  die  from  exhaustion 
and  pam,  although  recovery  may  take  place,  I  have  known  one  case 
entirely  cured  by  complete  excision.  Spasm  of  the  s])hincters  is  a  usual 
accompaniment,  and  greatly  augments  the  suffering  of  the  ])atient.  Of 
the  four  thousand  consecutive  cases  of  rectal  disease  tabulated  by  AUin^:- 
ham,  only  two  were  cases  of  rodent  ulcer. 


Obstruction  of  the  Rectum. 

This  condition  may  be  caused  by  foreign  bodies  introduced  into  the 
anus,  by  indigestible  substances  swallowed,  by  impaction  of  feces,  by 
pressure  of  tumors  external  to  the  rectum,  and  by  intestinal  concretions. 
Any  condition  which  causes  loss  of  muscular  and  nervous  tone  in  the 
large  intestine  favors  its  obstruction ;  thus,  it  is  not  uncommon  in  the 
age^l  of  both  sexes,  but  especially  is  this  the  case  in  women,  and  in  them 
it  often  follows  parturition.  Hysterical,  nervous,  and  debilitated  per- 
sons are  particularly  prone  to  it.  The  insane,  if  not  carefully  watched 
and  regulated,  will  become  the  subjects  of  it.  Impaction  of  feces 
is  a  very  common  cause  of  obstruction  of  the  rectum,  and  atony  of 
tliis  organ  is  usually  the  primary  cause,  the  feces  in  these  cases  being 


890  DISEASES  OF  THE  RECTUM  AND  ANUS. 

either  very  hard  and  dry  or  clayey  and  tenacious.  These  masses  are  of 
a  more  or  less  globular  shape^  and,  as  they  irritate  the  bowel  and  prodacp 
diarrhoea,  the  practitioner  sometimes  falls  into  the  error  of  prescribing 
doses  of  opium  and  the  astringents,  misled  by  the  appearance  of  feculent 
fluid  which  oozes  around  the  impacting  mass.  The  impaction  occurs  just 
above  the  internal  sphincter.  Habitual  constipation  soon  stretches  the 
rectum  and  robs  it  of  expulsive  force,  and  an  accumulation  of  months 
of  fecal  matter  is  sometimes  found.  The  appearance  of  persons  so 
affected  suggests  malignant  disease :  they  are  cachetic,  sallow,  dyspeptic, 
irritable,  and  nervous.  Vomiting,  anorexia,  thirst,  cougii,  hectic,  irr^Iar 
and  profuse  sweating,  are  also  among  its  symptoms.  Cases  of  melan- 
cholia and  of  hypochondriasis  have  been  cured  simply  by  the  discovery 
and  removal  of  rectal  impactions.  This  condition  has  been  mistaken 
for  cancer,  phthisis,  intermittent  fever,  and  enlarged  mesenteric  glands. 
Accompanying  impaction,  and  as  a  result,  is  spasmodic  contraction  of  the 
sphincter  ani,  which  causes  the  anus  to  protrude  in  a  nipple  shape  and  to 
firmly  resist  the  introduction  of  the  finger.  Usually,  there  is  no  dis- 
charge from  the  anus  in  these  cases.  Tenesmus,  a  sense  of  weight  and 
of  a  body  pi'esent  in  the  bowel,  are  experienced.  Young  people  are  not 
often  subjects  of  impaction. 

Concretions  also  cause  obstruction  of  the  rectum :  these  are  more  fre- 
quently cylindroid  in  shape,  and  sometimes  have  a  nucleus  consisting  of 
some  firm  foreign  body.  Wetherill  reports  a  case  of  a  young  adult, 
who  had  been  aocastomed  to  the  daily  ingestion  of  a  substance  knowu  as 
hygienic  bread  (this  substance  is  made  from  the  husks  of  grain,  and  is 
very  coarse :  it  is  used  to  excite  peristaltic  action),  from  whose  rec- 
tum he  removed  a  very  hard  ball  of  this  substance  which  was  covered 
with  mucus,  but  which  contained  no  nucleus.  Hie  reports  another  case 
in  which  the  offending  substance  was  a  globular  mass  of  casein,  stained 
with  bile  and  covered  with  mucus,  and  wnich  had  for  a  nucleus  a  small 
mass  of  hardened  fecal  matter. 

Gu^neau  de  Mussey  *  reports  a  case  in  which  there  was  an  occlusion  of 
the  rectum  by  a  mass  of  magnesia,  which  was  so  firmly  impacted  that  it 
had  to  be  removed  by  a  mallet  and  chisel.  A  similar  case  occurred  in 
the  practice  of  Dunlap  of  Norristown.  Fendick*  relates  an  instance  of 
impaction  by  a  fish-bone  near  the  anus,  causing  obstruction  reqninng 
surgical  interference;  which  illustrates  the  importance  of  examining 
carefully  all  cases  of  acute  piles  and  threatened  abscess. 

These  conductions  oftxiu  consist  of  animal  and  v^etable  fibres  matted 
together  about  a  nucleus,  the  latter  consisting  of  the  seeds  of  fruit,  frag- 
ments of  bone  or  gristle,  hair,  small  coins,  or  pins.  "  Enteroliths  mar 
lodge  in  the  rectal  ampul  lee"  and  cause  obstruction.  Indigestible  snb- 
stauces  swallowed  with  the  food  may  be  arrested  in  the  rectum,  such  as 
grape-skins,  fruit-pits,  husks,  and  fibres,  and  where  there  already  exists 
stenosis  of  the  bowel  a  dangerous  form  of  obstruction  may  be  produced. 
Jones ^  reports  a  case  of  chronic  impaction  of  the  rectum  by  plum-stones, 
which  gave  rise  to  trouble  in  defecation,  and  at  the  end  of  eighteen 
months  produced  symptoms  of  piles ;  at  the  end  of  two  years  impaction 
occurred,  and  the  mass  was  removed  by  the  surgeon.     Hazelhurst  relate* 

>  Medical  Timfs  and  OasetU,  1879,  yol.  ii.  p.  214.  "  Lancet,  1880,  voL  ii.  p.  239. 
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a  case  of  impaction  in  a  negro  where  two  hundred  and  eighty  plum- 
stones  were  removed  from  tlie  rectum  after  having  been  there  for  a 
week.  The  records  of  the  Peunsylv^ania  Hospital  furnish  tlie  following 
interesting  case  of  obstruction : *  "The  patient  (a  male)  stated  that  twenty 
years  before  he  swallowed  a  peach-stone.  Two  years  afterward  he  had 
symptoms  of  rectal  irritation,  tenesmus,  constipation  alternating  with 
diarrhoea,  and  liquid  stools,  etc.  These  symptoms  had  continued  ever 
since.  His  health  had  been  markedly  impaired.  A  digital  examination 
revealed  a  hard,  stony  mass  two  and  a  half  inches  above  the  anus.  Under 
ether  Morton  divided  the  external  sphincter,  and  with  a  pair  of  bone- 
forceps  removed,  with  considerable  aifficulty,  a  good-sized  peach-stone 
which  was  lodged  in  the  rectal  tissues.  The  stone  was  very  sharp  at  the 
en<ls,  and  had  evidently  lodged  crosswise  and  become  imbedded.  The 
patient  was  discharged  quite  well  and  free  from  all  symptoms.'^ 

Gall-stones  may  cause  impaction  or  they  may  form  the  nuclei  of  con- 
cretions. A  case  of  impaction  is  related  by  Walker,'  who  removed  a 
gall-stone  from  the  rectum  which  measured  three  and  a  half  inches  in  its 
longest  and  one  and  a  quarter  inches  in  its  shortest  diameter ;  also  one 
by  Roberts,^  in  which  he  removed  a  gall-stone  measuring  five  inches  in 
circumference  from  the  rectum  of  a  woman  two  weeks  after  confinement. 
Mischievous,  revengeful,  insane,  or  intoxicated  persons  sometimes  force 
very  curious  foreign  bodies  into  the  rectum,  among  which  may  be  men- 
tioned hot  iron,  bottles,  cups,  bougies,  pieces  of  wood,  stones,  a  cnampagne 
fiask,  a  goblet,  slate-pencils,  and  the  tail  of  a  pig  with  the  bristles  cut 
short.  Some  foreign  bodies  introduced  from  below  find  their  way  through 
the  sigmoid  flexure  and  lodge  in  the  colon,  or  they  may  remain  for  a  long 
time  in  the  rectum.  The  cfficum  is  the  favorite  resting-place  of  foreign 
bodies.  Turgis*  removed  by  linear  rectotomy  a  cup  which  had  been  forced 
into  the  bowel.  These  foreign  substances,  if  not  promptly  removed,  set 
up  violent  inflammation.  Obstruction  of  the  rectum  may  be  caused  by 
vast  numbers  of  round-  or  thread-worms  twining  themselves  together  in 
a  mass ;  and  when  this  happens  in  children  or  in  adults  of  very  nervous 
organization  a  curious  train  of  reflex  symptoms  may  be  developed,  among 
which  may  be  mentioned  choreic  movements,  convulsions,  pruritus  ani, 
insomnia,  irritability,  melancholia,  and  hypochondriasis.  Finally,  the 
rectum  may  be  obstructed  meclianically  by  pressure  exerted  from  with- 
out. Such  an  effect  might  be  produced  by  morbid  growths  from  the 
sacrum  or  ileum;  by  deix)sits  in  Douglas*  cul-de-sac;  by  ovarian  disease; 
by  pelvic  cellulitis  causing  stricture  of  the  rectum;  by  vesical  trouble;  by 
ascites  with  hepatic  disease ;  and  by  various  abnormalities  of  the  uterus, 
such  as  inflammation,  morbid  growths  within  or  upon,  simple  retroversion 
or  retroflexion,  or  retroflexion  of  this  organ  in  a  gravid  state. 

Impaction  of  feces  under  some  circumstances  may  give  rise  to  extensive 
sphacelus  of  the  rectum  and  the  contiguous  parts  from  pressure.  This  is 
well  illustrated  in  the  following  case  of  a  woman  aged  sixty-five,  who  was 
found  to  have  an  immense  distension  of  the  abdomen  from  ascites,  incident 
to  a  large  omental  scirrhus.  The  patient  suffered  greatly  from  the  pressure 
caused  by  the  accumulation  of  water,  and  she  was  tapped.  Soon  after 
this  an  impaction  of  feces  was  observed,  which  probably  had  been  forming 

"  Snrffoy  in  the  Penwylvania  Homital,  Phila.,  1880,  p.  335.         *  Flint,  Prac,  Phyn.,  460. 
'  Boit.  Med,  Jmum^  1879,  vol.  ii.  p.  116.  *  Sociitide  Chirug,,  1878. 
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for  9ome  time  prior  to  her  coming  under  observation,  A  week  or  ten  days 
afler  the  tapping  tlie  impaction  was  detected,  but  not  soon  enough  to  pre- 
vent the  formation  of  a  large  slough  of  the  posterior  and  inferior  part  of 
the  rectum  immediately  above  the  anus.  The  submucous  tissues  and  the 
skin,  owing  to  the  greatly  enfeebled  condition  of  the  patient,  soon  gave 
way,  leaving  a  large  opening  which  communicated  w^ith  the  bowel.  The 
tissues  adjacent  were  oedomatous,  red,  and  painful.  The  finger  carried 
into  the  bowel  tlirough  the  anus  discovered  the  slough  to  have  involved 
a  region  of  at  least  two  and  a  half  inches  in  diameter. 


Cutaneous  Eruptions  and  Parasitic  Conditions  of  the  Anus. 

These  are  quite  numerous,  and  they  almost  invariably  produce  mach 
distress  and   excite  painful  pruritis,  which  is  augmented  rather  than 
relieved  by  scratching  or  friction  of  any  sort.     The  application  of  the 
leaves  of  Rhus  toxicodendron  after  defecation  is  capable  of  exciting  con- 
siderable inflammation  upon  and  around  the  anus,  accompanied  by  small 
pearly  vesicles,  which,  when  niptured  by  scratching,  seem  to  spread  the 
dise&se  wherever  the  contained  serum  flows.     £czcma,  when  found  m  the 
anal  region,  is  usually  due  to  parasitic  gro>vth.     Erythema  intertrigo  is 
caused  by  the  friction  of  moist  opposing  surfaces,  as  between  the  nates 
of  stout  persons,  who  perspire  freely,  and  infants.     The  abraded  derma 
exudes  a  sero-purulent  fluid  which  excites  troublesome  pruritus.    When 
this  condition  exists  about  the  anus  it  causes  painful  defecation  and  spasm 
of  the  sphincters.     Erythema  chronicum  occurring  in  this  locality  is  fre- 
quently a  sequel  to  chronic  eczema  and  chronic  lichen :  tlie  skin  cracks, 
is  moist,  thickens,  and  the  epidermis  exfoliates.     The  proximate  cause  in 
both  of  these  conditions  is  congestion  of  the  vascular  rete  of  the  derma. 
In  prurigo  podicus  papules  appear  which  itch  intensely,  and  when  scratched 
bleed,  the  summit  of  each  papule  bearing  a  small  black  scab.    If  not  cured, 
in  time  a  true  psoriasis  may  develop.     Merpes  of  the  anus  occurs  similar 
to  heri>es  at  the  other  mucous  outlets  of  the  Ixxly,  and  is  usually  symp- 
tomatic of  slight  disorder  of  digestion.     Wetherill  has  seen  a  case  of 
herpes  zoster,  (var.  proserpens,)  in  which  the  vesicles  extended  from  the 
side  of  the  scrotum  along  the  perineum  to  the  verge  of  the  anus.    This 
condition  was  accompani^  with  neuralgia  of  the  rectum,  painful  defeca- 
tion, and  spasm  of  the  sphincters.     Furunculi  sometimes  form  at  the 
verge  of  the  anus,  causing  spasm,  pain  at  stool,  and  occasionally  marginal 
fistulsB.     Various  syphilodermata  also  appear  in  this  region.     Gross  was 
the  first  to  describe  a  condition  of  trichiasis  of  the  anus — a  very  irritating 
complication  to  fissure — due  to  a  perverted  recurvation  of  the  hairs 
usually  found  in  the  anal  region.     Villerm^  states  that  hairs  have  been 
found  growing  from  the  mucous  membrane  of  the  rectum.     The  coloni- 
zation of  pediculus  pubis  about  the  anus  occasions  a  certain  amount  of 
irritation.     Sarcoptes  hominis  is  sometimes  found  in  this  region,  having 
been  carried  there  bv  hands  infested  with  this  parasite.     The  result  is 
very  distressing.     The  peculiar  tracks  or  burrows  made  by  this  little 
animal,  and  the  use  of  tne  microscope,  make  the  diagnosis  certain.    The 
Acarus  autumnal  is,  or  mower's  mite,  has  been  found  in  the  skin  of  this 
part,  and  it  is  capable  of  causing  great  distress.    These  do  not  furrow  the 
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inteffument  longituclinallv,  but  burrow  vertically,  and  may  be  picked  out 
of  the  summits  of  the  wheals,  where  they  appear  as  small  red  points. 


Ulceration  of  the  Rectum  and  Anus. 

This  IS  a  condition  very  different  from  fissure  or  the  painful  ulcer  of 
Allingham — much  more  grave,  difficult  to  treat,  and,  in  chronic  cases, 
much  less  hopeful  of  cure.  It  is  not  an  uncommon  affection,  Allingham's 
table  of  4000  consecutive  cases  of  diseases  of  the  rectum  and  anus  fur- 
nishing 190  of  the  disease  under  consideration.  An  ulcer  of  the  rectum 
may  be  partly  within,  partly  without,  the  internal  sphincter,  but  in  most 
instances  is  found  above^  that  muscle,  from  an  inch  and  a  half  to  two 
inches  from  the  anus,  situated  dorsally. 

The  symptoms  are  unfortunately  obscure  and  insidious,  misleading  not 
only  the  patient,  but  also  too  frequently  his  medical  adviser,  and  gaining 

frave  headway  before  a  correct  diagnosis  is  reached.  Often  the  very 
rst  symptom  is  a  slight  diarrhoea  every  morning  as  soon  as  the  patient 
rises,  aooomj^anied  with  a  little  discharge  resembling  coffee-grounds ;  or, 
again,  the  discharge  is  like  the  white  of  an  e^g ;  in  some  rare  instances 
pus  is  formed.  At  this  stage  there  is  little  or  no  pain,  but  the  patient 
suffers  from  tenesmus — which  is  not  followed  by  relief — and  a  sense  of 
uneasiness  in  the  part.  Several  stools  of  this  nature  or  streaked  with 
blood  may  be  passed  during  the  earlier  part  of  the  day,  after  which  the 
patient  feels  partly  relieved,  and  no  more  evacuations  occur  until  the 
following  morning,  when  he  again  experiences  the  same  train  of  symp- 
toms ;  and  this  repeats  itself  oaily  for  a  long  time.  Finally,  these  dis- 
charges occur  in  the  evening  as  well  as  in  the  morning,  then  at  various 
times  during  the  day :  his  general  health  begins  to  give  way ;  the  dis- 
charge becomes  augmented  in  amount  and  contains  more  blood  and  pus ; 
and  he  suffers  occasional  pain  from  flatulent  distension.  Local  pain  in 
the  rectum  is  now  felt,  which  is  not  acute,  but  is  very  wearying,  is  aug- 
mented by  much  walking  or  by  long  standing,  and  which  has  been 
described  as  similar  to  a  dull  toothache.  These  ulcers  may  be  multiple, 
and  not  infrequently  lead  to  stricture  of  the  rectum,  which  condition  is 
indicated  by  the  alternation  of  attacks  of  diarrhoea  and  constipation. 
As  the  ulcerative  process  proceeds,  nature  makes  efforts  to  limit  the 
process,  which  causes  infiltration  and  thickening  of  the  submucous  and 
muscular  tissues,  and  produces  narrowing  of  the  lumen  of  the  intes- 
tine, which  in  time  loses  its  tone  and  contractile  power  and  becomes  a 
passive  tube,  utterly  unfit  to  perform  its  normal  duties.  The  sphincters 
give  way  and  the  patient  loses  control  over  his  evacuations.  Finally, 
abscesses  form,  which,  burrowing  toward  the  surface,  form  fistulae,  and 
may  perforate  the  bladder,  the  vagina,  or  the  peritoneal  cavity.  If  one 
of  these  ulcers  be  examined  while  yet  in  the  acute  stage,  it  will  be  found 
to  be  oval  in  shape,  with  well-defined  edges :  the  base  will  be  either 
grayish  or  very  red  and  inflamed,  the  surrounding  mucous  membrane 
appearing  normal.  The  rectal  glands  will  be  found  to  be  enlarged. 
Should  Uie  ulcer  be  examined  at  a  later  stage,  it  vrMl  be  found  to  be 
much  deeper  and  more  extensive,  with  great  thickening  and  nodulation 
of  the  mucous  membrane,  and  looking  in  places  as  though  the  latter 
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had  been  torn  off.  At  this  stage  the  ulceration  may  be  partial  or  may 
involve  the  entire  lower  portion  of  the  rectum.  The  suffering  is  now 
intense,  and  a  constant  discharge  of  fetid  pus  and  mucus  takes  place. 
The  appearance  of  the  anus  at  this  time  suggests  malignant  disease:  it 
is  covered  with  swollen,  shiny,  tender,  club-shaped  flaps  of  int^ument 
constantly  bathed  in  an  ichorous  discharge.  The  entire  rectum  ami 
sigmoid  flexure  have  been  involved  in  some  cases,  while  in  others 
necrosis  of  the  sacrum  has  occurred.  Patients  suffering  from  ulcera- 
tion and  stricture  are  very  liable  to  a  low  form  of  peritonitis,  attended 
by  intense  abdominal  pain. 

The  causation  of  these  ulcers  of  the  rectum  is  frequently  very  obscure: 
some  are  of  syphilitic,  others  of  strumous,  origin.  Some  are  of  trauraatic 
origin,  but  more  often  the  patient  was  in  apparent  health  up  to  the  time 
of  the  appearance  of  the  disease.  The  experience  of  Allingham  would 
indicate  that  neither  chronic  constipation  nor  dysentery  is  a  frequent 
forerunner  of  this  malady.  T.  Claye  Shaw,*  in  an  article  entitled  "  On 
Some  Intestinal  Lesions  of  the  Insane,"  says:  "After  death  are  found 
patches  of  ulceration  sometimes  so  extensive  as  to  resemble  a  honeycomb 
network.  The  edges  are  usually  slightly  raised,  and  perhaps  hanlened ; 
but  the  ulcers  are  at  otheV  times  mere  local  punchings  out  of  the  mucous 
membrane,  and  there  is  often  a  little  loose  gelatinous  material."  It  is 
claimed  that  such  disorders  are  not  infrequent  among  the  insane. 

It  is  also  claimed  that  the  chronic  mechanical  irritation  from  foreign 
bodies,  impacted  feces,  and  the  like  exert  a  causative  influence  in  tlie 
formation  of  ulcer  of  the  rectum.  Like  typhlitis,  this  affection  leads  to 
chronic  inflammatory  changes  in  the  immediate  neighborhood  (periproc- 
titis), with  the  formation  of  fistulse  and  crater-shaped  ulcerations,  and  to 
the  extensive  destruction  of  the  mucous  membrane,  followed  by  wasting 
and  contraction  of  the  rectum.  The  healing  of  these  ulcers  is  much 
delayed  by  the  fact  that  the  ulcerated  and  undermined  mucous  membrane 
is  irritated  by  the  fecal  masses  which  are  esj^ecially  apt  to  accumulate  in 
the  lower  part  of  the  bowel  and  around  the  anus.  We  find  also  hemor- 
rhoidal swelling  and  ulcerations,  which  may  be  r^arded  as  partly  a  cause, 
partly  a  result,  of  the  ulcerative  proctitis. 


Follicular  Ulcerations. 

In  this  condition  the  most  extensive  ravages  are  found  in  the  rectum 
and  sigmoid  flexure.  The  causes  are  identical  with  those  of  catarrh  of 
the  large  intestine,  if  we  except  the  follicular  disease  produced  by  dysen- 
teric infection.  In  this  form  of  the  disease,  at  least  in  its  earlier  stage, 
the  form  of  these  ulcers  is  always  round  and  funnel-shaped,  with  distinct 
thickening  of  the  edges  of  the  mucous  membrane  around  the  ulcers. 
These  appearances  may  be  explained  by  the  mode  in  which  the  follicular 
ulcerations  originate :  "  The  solitary  follicles  become  swollen,  a  resalt 
of  catarrhal  irritation,  and  the  cellular  elements  accumulate  in  the  retic- 
ulum, giving  rise  at  first  to  nodules  which  project  above  the  level  of  the 
mucous  membrane:  then  the  newly-formed  tissue-elements  become 
necrosed   in   consequence   of   the   mutual   pressure   of  the  cells  upon 

^  SL  Bartholomeii^a  Hospital.  Heports,  1880. 
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each  other;  finally,  the  apices  of  the  follicular  nodules  give  way  and 
tlie  ulcers  are  formed.  The  surrounding  mucous  membrane  bends 
over  downward  toward  the  base  of  the  ulcer,  so  that  the  orifices  of 
the  crypts  look  down  into  the  same.^  As  the  suppurative  process 
extends,  particularly  in  the  submucosa,  and  the  tissue  surrounding  the 
follicles  becomes  destroyed,  these  small  ulcers  coalesce  to  form  larger 
ones,  and  the  undermined  edges  of  the  mucous  membrane  project  over 
the  base  of  the  ulcers,  bleed,  and  become  necrosed.  Healing  is  possible 
by  cicatrization,  the  borders  of  mucous  membrane  becoming  applied  to 
the  base  of  the  ulcer  and  gradually  drawn  together  by  the  cicatricial 
tissue.  Still,  this  result  is  extremely  rare  if  the  ulcerative  process  has 
gained  much  headway.  When,  however,  a  follicular  ulcer  of  some  size 
does  heal,  cicatricial  stenosis  may  result,  folloMTd  by  chronic  constipation, 
just  aij  in  the  case  of  simple  catarrhal  ulceration.  The  situation  of  fol- 
licular ulcerations  is  almost  always  in  the  large  intestine,  and  they  vary 
considerably  in  number:  sometimes  only  a  few  follicles  are  thus  affected, 
while  in  other  cases  the  bowel  is  crowded  with  them." 

The  anus  and  rectum  may  become  the  seat  of  chancroidal  invasion. 
An  ulcer  of  this  character  fairly  within  the  rectum  is  very  rarely  met 
with,  especially  in  this  country,  and  could  scarcely  be  produced  except 
by  unnatural  intercourse.  They  are  of  not  uncommon  occurrence  in  the 
anal  region,  and  are  met  with  in  this  situation  more  frequently  among 
females  than  among  males.  Occurring  among  the  former,  they  no  doubt 
often  arise  from  accidental  contact  during  normal  sexual  intercourse. 
When  this  condition  is  found  in  males,  it  rather  indicates  at  least  an 
attempt  at  unnatural  intercourse.  Of  1271  males  affected  with  chan- 
croids, only  3  were  found  with  the  disease  in  the  anal  region.  Out  of 
388  females  similarly  affected,  33  were  found  with  chancroid  of  the  verge 
of  the  anus.  The  table  of  Debauge  gives  23  cases  among  206  females 
having  chancroid  in  various  other  situations.  The  destruction  of  tissue 
in  these  cases  may  be  very  serious  should  the  nature  of  the  ulcer  not  be 
recognized,  and  stricture  of  the  rectum  or  cicatricial  stenosis  of  the  anus 
might  result.  Ulceration  of  the  redum  may  occur  during  chronic  proc- 
titis ;  it  may  accompany  advanced  states  of  prolapse  and  procidentia  of 
the  bowel ;  it  may  attack  a  stricture  of  the  rectum  and  cause  peritonitis 
by  erosion.  Ulceration  may  accompany  hemorrhoids,  or  it  may  attack 
them  and  cause  dangerous  hemorrhage.  Finally,  a  very  intractable  form 
of  ulceration  may  follow  the  clamp-and-cautery  operation  upon  piles. 
When  this  untoward  result  is  seen,  it  is  usually  due  to  the  fact  that  the 
patient  has  been  allowed  to  move  about  too  soon.  Allingham  claims  to 
liave  seen  these  ulcerated  stumps  of  piles  even  ten  days  after  operation. 


Peri-anal  and  Peri-rectal  Abscess. 

The  ischio-rectal  fossa  is  peculiarly  liable  to  attacks  of  inflammation 
resulting  in  abscess,  as  it  is  filled  with  much  loose  connective  tissue 
which  supports  a  considerable  amount  of  fat,  and  is  situated  in  a  region 
which  is  constantly  exposed  to  injury  both  from  within  and  without.  It 
is  a  very  vascular  part,  being  freely  supplied  by  branches  of  the  inferior 

^  Rokitanskj,  Path,  AwsJU,  iii.  1861,  S.  226. 
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hemorrlioidal  arteries  and  veins ;  the  latter,  being  large  and  destitute  of 
valves,  empty  into  the  portal  circulation.  Abscess  in  this  region  !»  of 
very  common  occurrence,  and  may  attack  any  one  at  any  period  of  life. 
It  occurs  more  frequently  among  men  than  among  women,  and  usaally 
during  middle  life. 

Abscesses  in  this  situation  may  be  acute  or  chronic.  The  former  vari- 
ety may  be  caused  by  injury  to  the  anus  or  to  the  surrounding  parts;  by 
exposure  to  cold  and  wet,  and  particularly  by  sitting  upon  damp  seats 
while  the  body  is  overheated ;  by  impaction  of  feces,  constipation,  and 
straining  at  stool.  Irritating  substances  swallowed  with  the  food,  such 
as  small  pieces  of  bone,  oyster-shell,  or  the  stones  of  fruit,  may  excite 
abscess  by  their  presence  in  the  rectum.  Among  other  causes  are  general 
debility,  an  impoverished  state  of  the  blood,  the  scrofulous  and  tubercu- 
lous diatheses.  The  disease  sometimes  occurs  in  quite  young  infants 
Wetherill  reports  the  case  of  an  infant  attacked  by  an  enormous  ischio- 
rectal abscess  while  nursing  from  tlie  mother,  who  was  at  the  time  suffer- 
ing from  a  succession  of  boils.  Many  cases  have  been  traced  to  sitting 
upon  the  outside  of  damp  omnibuses.  Hepatic  disorders,  causing  engoi^ge- 
ment  and  stasis  of  the  blood  in  the  hemorrhoidal  plexus,  have  frequently 
occasioned  this  condition.  These  abscesses  are  not  always  situated  in  the 
ischio-rectal  fossa ;  frequently  they  are  subcutaneous  and  just  outside  the 
anus :  in  other  cases  the  starting-point  may  be  ulceration  of  the  mucous 
membrane  of  the  rectum,  with  escape  of  fecal  matter  into  the  areolar 
tissue ;  they  also  originate  in  the  submucous  connective  tissue  of  the 
rectum.  The  acute  abscess  is  sudden  and  very  severe  in  its  onset;  tlie 
\mn  is  continuous,  throbbing,  and  augmented  during  defecation ;  dysuria 
is  almost  always  present,  and  in  some  cases  there  is  total  inability  to  pass 
water.  There  is  local  tenderness,  dusky  redness,  and  fluctuating  promi- 
nence, and,  if  not  interfered  with,  a  rupture  of  the  int^ument  will  take 
place  and  the  pus  will  escape  externally.  Sometimes  their  formation  is 
accompanied  with  a  chill  or  with  a  succession  of  rigors :  there  is  always 
considerable  constitutional  disturbance,  febrile  movement,  loss  of  appetite, 
and  malaise.  This  form  of  abscess  is  usually  circumscribed  and  does  not 
burrow  irregularly,  and  sudden  relief  of  pain  and  distress  is  coincident 
with  their  evacuation. 

Chronic  rectal  abscess  corresponds  to  the  cold  or  chronic  abscess  in 
other  situations :  it  is  apt  to  occur  among  those  who  are  much  debili- 
tated or  among  those  of  the  scrofulous  diathesis.  These  abscesses  have 
little  disposition  to  open  spontaneously  upon  the  surface,  but  they  burrow 
extensively  in  all  other  directions — high  up  along  the  outside  of  the  rec- 
tum, laterally  into  the  tissues  of  the  buttock,  or  downward  and  forward 
into  the  perineum.  The  process  of  formation  may  occupy  many  months, 
and  sad  havoc  may  be  occasioned  before  their  existence  is  suspected. 
They  occasion  no  pain  nor  distress  nor  acute  febrile  movement,  but 
may  be  accompanied  with  a  hectic  condition,  erratic  sweatings,  and  rapid 
loss  of  strength.  Upon  examination  of  the  anal  region  in  these  cases  a 
painless  flat,  boggy,  crepitating  enlargement  is  the  only  surface-indication 
of  the  probably  extensive  damage  sustained  by  the  deeper  structures. 

This  form  of  abscess  may  be  of  traumatic  origin,  but  more  freqaendj 
the  inflammatory  process  arises  in  the  cellular  tissue  of  the  ischio-rectal 
fossa ;  in  some  cases  the  morbid  action  is  due  to  ulceration  of  the  rectunu 
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In  either  case  peri-rectal  or  peri-anal  cellulitis  will  be  induced.  T^Tien 
these  abscesses  are  of  strumous  origin  the  pus  is  thin,  curdy,  aud  offen- 
sive. 

Both  the  acute  and  the  chronic  abscesses  of  this  r^ion  are  often  diffi- 
cult to  heal,  the  external  opening  remaining  permanently  patulous,  com- 
munication with  the  bowel  resulting  from  internal  burrowing  and  erosion, 
with  the  formation  of  extensive  sinuses  in  all  directions,  resulting  in  fi&- 
tulse  in  ano. 


Fistula  in  Ano. 

This  condition  occurs  more  frequently  than  any  other  of  the  abnormal- 
ities of  this  region,  Mr.  AUingham  finding  1208  out  of  his  table  of  4000 
consecutive  cases  of  diseases  of  the  rectum  and  anus.  He  found  also  that 
fistulze  followed  rectal  abscess  in  151  out  of  196  cases,  tlie  abscesses  which 
healed  kindly  and  gave  no  further  trouble  being  only  45  in  number.  A 
fistula  in  ano  is  a  linear  ulceration  with  a  patulous  orifice  which  dischai^es 
pus :  it  may  or  may  not  communicate  with  the  bowel,  and  it  may  have 
more  than  one  external  opening.  The  great  majority  of  fistulte  in  this 
region  are  caused  by  abscess,  either  arising  in  the  submucous  areolar  tissue 
of  the  bowel,  or  in  the  subcutaneous  connective  tissue  in  the  immediate 
neighborhood  of  the  anus,  or  in  the  ischio-rectal  fossa,  or  in  an  ulcerated 
state  of  the  mucous  membrane  of  the  rectum :  in  other  cases  it  is  con- 
genital, or  it  may  result  from  the  presence  of  foreign  bodies  or  worms 
in  the  bowel,  or  from  puncture  of  the  rectum  by  pins,  scales  of  shell, 
fragments  of  bone,  or  other  sharp  substances  swallowed  with  the  food. 
Abscesses  leading  to  fistulse  have  followed  kicks,  blows,  or  wounds  of  the 
anal  region  :  in  short,  anything  which  induces  an  abscess  here  may  result 
in  a  fistula,  and  as  in  the  former  more  cases  occur  in  males  than  females, 
and  more  during  middle  age  than  at  any  other  period,  the  same  is  true  as 
to  the  latter.  Fistula  is  quite  common  among  the  phthisical  as  a  result 
of  malnutrition  and  septicaemia,  aided  by  the  constant  succussion  of  the 
perineum  produced  by  efforts  at  coughing.  Of  the  4000  cases  previously 
referred  to,  1208  were  cases  of  fistula;  " of  these,  172  presented  more  or 
less  mark«l  symptoms  of  lung  trouble,  haemoptysis,  cough,  or  impaired 
resonance  in  some  portion  of  the  chest." 

A  fistula  may  be  complete  or  incomplete.  To  be  complete,  it  must 
have  two  openings  (it  may  have  more)-— one  in  the  anus  or  rectum,  and 
one  Ufy>n  the  surface.  There  are  two  forms  of  the  incomplete  or  blind 
fistula — one  in  which  thei*e  exists  an  internal  but  no  external  opening, 
and  the  other  in  which  there  is  an  external  but  no  internal  opening.  In 
complete  fistula  there  may  be  more  than  one  external  opening,  and  this  is 
in  the  majority  of  cases  not  far  from  the  anus,  but  it  may  open  in  the 
perineum  or  upon  any  part  of  the  gluteal  region.  When  the  openings 
are  multiple  they  usually  converge  to  form  a  common  tract  or  sirus.  The 
external  opening  presents  nothing  to  the  untutored  eye  to  lead  to  the  sus- 
picion of  grave  internal  trouble :  frequently  the  vent  is  so  minute  and 
valvular  or  shielded  by  a  thin  pellicle  as  to  be  entirely  overlooked ;  in 
other  cases  a  little  teat  formed  of  superabundant  granulations  guards  the 
entrance :  there  may  or  may  not  be  aiscoloration,  elevation,  or  depression 
of  the  surrounding  integument,  and  erythema  resulting  from  the  irritat- 
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ing  nature  of  the  dischai^  Inflamed  and  suppurating  follicles  in  the 
Integument  about  the  anus  are  not  to  be  mistaken  for  the  orifices  of  fis- 
tulous tracts. 

The  internal  opening  in  anal  fistula  is  situated  between  the  sphincter 
muscles^  sometimes  just  within  the  anusy  but  oftener  about  half  an  inch 
above ;  in  rectal  fistula  the  internal  opening  or  openings  may  be  at  aDj 
point  above  the  internal  sphincter.  These  sinuses  may  oe  very  tortaous, 
with  pockets,  blind  passages,  or  diverticulfe,  and  are  known  as  horseshoe 
fistulse  when  they  commence  at  one  side  of  the  bowel  and  ulcerate  aroand 
it  to  a  point  opposite  before  making  an  opening. 

Of  the  two  varieties  of  incomplete  fistulas,  by  far  the  least  frequent  is 
that  where  no  internal  opening  exists,  but  where  there  are  one  or  more 
external  orifices :  these  do  not  invariably  even  run  toward  the  bowel,  but 
may  extend  off  through  the  tissues  in  any  direction.  In  the  other  varietj^ 
where  there  exists  no  external  evidence  of  disease,  considerable  damage 
may  be  done  before  its  recognition.  Fistula  may  coexist  with  hemor- 
rhoids, stricture,  ulcer,  or  malignant  gro\vth :  it  may  be  a  very  trivial 
affair,  with  the  internal  but  a  fraction  of  an  inch  from  the  external  open- 
ing, or  it  may  be  long,  deep,  and  tortuous,  with  sinuses  running  in  all 
directions  through  the  buttock. 

Usually,  fistulsB  become  worse  when  not  operated  upon,  but  there  are 
cases  which  have  healed  without  surgical  interference— -others  in  which 
this  condition  has  gone  on  for  many  years  without  getting  any  worse  or 
without  the  discharge  increasing  in  amount.  The  fluid  discharged  from 
a  chronic  fistula  loses  after  a  time  much  of  its  purulent  character  and 
becomes  serous  and  watery ;  but  fresh  abscess  and  inflammation  is  apt  to 
take  place  in  these  cases  from  feculent  matter  lodging  in  the  sinus.  Those 
which  burrow  most  readily  are  the  internal  fistulse  with  large  openings, 
into  which  the  feces  are  pushed,  with  the  sinus  running  toward  the  anus, 
because  of  their  funnel-shape. 

The  presence  of  fistula  may  be  suspected  if  there  are  in  the  anal  r^on 
abscesses  which  have  not  completely  healed,  or  which,  having  appaientlj 
done  so,  break  out  from  time  to  time  and  discharge  pus ;  or  from  the 
existence  of  a  circumscribed  hardness  or  swelling  unaccompanied  by  an 
opening  which  varies  in  size  and  is  at  times  painful ;  or  if  there  exist 
any  ulcerated  moist  openings.  To  make  a  positive  diagnosis  the  tract 
must  be  explored  by  a  probe:  enter  the  oiled, blunt-pointed  probe  gently 
into  the  external  opening  and  let  it  find  its  way  along  without  force,  bend- 
ing the  probe  if  necessary,  until  it  has  traversed  the  sinus  as  far  as  it  will 
go ;  then  piiss  the  finger  into  the  rectum  and  feel  about  for  an  interaal 
opening  or  for  the  point  of  the  probe.  If  the  finger  be  introduced  first, 
the  relations  of  the  parts  are  interfered  with  and  the  internal  opening, 
should  one  exist,  might  not  readily  be  found.  Sometimes  the  bottom  of 
the  tract  does  not  correspond  in  situation  to  the  internal  opening,  but 
extends  beyond  it.  In  those  cases  where  no  external  opening  exists,  the 
rectal  speculum,  aided  by  judicious  pressure,  will  discover  an  issue  of  pus 
from  a  sinus  upon  the  mucous  membrane  of  the  rectum. 

In  order  to  illustrate  the  amount  of  damage  which  a  small  foreign 
body  may  cause  when  lodged  in  the  rectum,  Wctherill  relates  the  follow- 
ing case,  which  occurred  in  his  practice  at  the  Pennsylvania  Hospital 
for  the  Insane  :  The  patient  was  a  middle-aged  man,  intelligent,  ana  an 
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employ^  of  the  hospital.  ''Upon  examination  of  the  anal  region  I  found 
a  snially  tender^  firm  swelling,  which  did  not  fluctuate,  about  an  inch  to 
the  left  of  the  anus :  this  had  been  forming  for  about  a  week,  and  there 
was  no  history  of  painful  defecation,  of  exposure  to  damp  and  cold,  nor 
of  a  blow  or  injury  of  the  part.  Without  waiting  for  tlie  development 
of  fluctuation,  imade  a  free  and  deep  incision  into  the  ischio-rectal  space, 
and  a  large  quantity  of  very  fetid  pus  escaped :  upon  introducing  a  large 
probe  I  found  that  it  passed  up  into  the  fossa  to  a  depth  of  four  and  a 
Quarter  inches  and  turned  but  slightly  toward  the  bowel.  Remembering 
the  experience  of  Allingham,  that  when  the  pus  in  these  cases  was  very 
offensive  there  existed  an  opening  in  the  bowel,  I  questioned  tlie  patient 
again  as  to  pain  in  the  bowel  or  ]>ainful  defecation,  which  was  answered 
in  the  negative.  No  communication  could  be  found  with  the  finger  in 
the  bowel  and  a  prol)e  in  the  wound,  and  poultices  were  applied,  liquid 
diet  ordered,  and  the  man  kept  in  bed.  The  cavity  was  loosely  filled 
with  absorbent  cotton  and  the  entire  woimd  (apparently)  healed  slowly, 
but  kindly,  and  in  about  ten  days  after  operation  the  patient  left  the 
house  to  all  apjiearance  sound.  About  a  week  after  the  patient  returned 
M-ith  the  report  that  he  felt  uneasy  throbbing  in  the  part,  and  that  there 
was  a  very  slight  discrharge.  Upon  ins|>ect]on  I  found  in  the  surface-line 
of  the  cicatrix  a  pinhole  opening  which  yielded  upon  pressure  a  drop  or 
two  of  pus;  upon  entering  a  very  fine  probe  it  passed  into  a  narrow  sinus 
to  a  depth  of  three  and  a  quarter  inches,  but  no  communication  could  be 
made  with  it  with  the  finger  in  the  bowel.  Upon  withdrawing  the  probe 
it  grated  over  something  whidi  felt  like  dead  bone,  about  two  inches  from 
the  surface.  I  enlarged  the  opening,  introduced  a  pair  of  fine  dressing- 
forceps,  and  withdrew  a  piece  of  the  rib  of  a  chicken  about  half  an  inch 
in  length  and  sharpened  at  one  extremity  to  a  fine  point.  Upon  making 
inquiry  I  found  that  he  had  not  eaten  any  chicken  since  the  development 
of  the  abscess.  He  then  suddenly  remembered  that  while  he  was  at  stool 
a  few  days  prior  to  the  formation  of  the  abscess  he  experienced  a  sudden 
ang  of  very  acute  pain  in  the  rectum,  which,  however,  soon  passed  offl 
his  was  no  doubt  the  moment  when  the  piece  of  chicken-bone  pierced 
the  rectum.^' 

Hemorrhage  from  the  Bectum. 

Hemorrhage  from  the  rectum  may  be  accidental,  primary,  or  secondary 
— accidental  when  it  follows  the  ulceration  of  internal  piles  or  the  erosion 
of  large  arterial  or  venous  trunks  during  the  progress  of  malignant  dis- 
ease, or  when  it  occurs  from  the  rupture  of  a  rectum  during  defecation — 
a  very  rare  and  curious  occurrence  reported  by  M.  E.  Qu6uu;^  primary 
when  it  occurs  during,  and  secondary  when  it  occurs  after,  a  surgical 
operation  upon  these  ])arts. 

Hemorrhage  from  the  rectum  without  any  stnictural  lesions  is  quite 
nniisual,  but  occasionally  copious  losses  of  blood  are  seen  in  vicarious 
menstruation,  and  several  instances  have  been  reported. 

AVTien  ligatures  separate  after  operations  upon  those  of  broken-down 
constitution  very  copious  and  dangerous  bleeding  may  occur  without 
any  symptoms  save  a  "  sensation  of  something  trickling  in  the  bowel,^' 

^  Rhmt  dt  (Mrurg.;  PnutUioner,  p.  20,  Oct.  1882. 
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a  feeling  of  weight  and  fulness  in  the  part^  with  increasing  weakness  and 
syncope  of  the  patient^  until  he  expresses  a  desire  to  go  to  stool^  when 
suddenly  a  large  quantity  of  blood  escapes. 


SECONDARY  DISEASES  OF  THE  RECTUM  AND  ANUS. 

This  class  of  affections  depends  upon  constitutional  infection,  direct 
extension  of  disease  by  contiguity^  by  contiguity  from  disease  in  neighbor- 
ing organs,  or  by  abnormal  conditions  excited  by  disease  of  remote  origin ; 
and  are  frequently  due  to  changes  in  the  nervous  and  vascular  supply. 


Syphilis  of  the  Rectum  and  Anus. 

True  primary  syphilitic  chancre  of  the  rectum  must  be  an  extremely 
rare  lesion,  and  could  have  been  acquired  only  by  unnatural  intercourse. 
There  are  syphilographers  who  deny  that  the  hani  chancre  has  ever  been 
found  within  tlie  sphincter  muscles ;  but  it  certainly  is  not  uncommoDly 
found  in  the  anal  region,  and  oftener  among  women  than  men.  The  table 
of  Jullien  gives  12  instances  of  this  lesion  in  males,  and  1  instance  of 
chancre  of  the  buttock,  out  of  77  cases,  while  among  82  cases  occurring 
in  the  opposite  sex,  21  were  of  the  anus  and  perineum  and  4  of  the  but- 
tocks. The  French  authorities  give  tlie  frequency  of  tliis  condidoa  in 
men  as  1  case  in  every  119;  in  women,  1  case  in  every  12. 

Anal  chancres  are  easily  overlooked,  as  they  occupy  the  puckered  folds 
of  the  anus,  which  when  not  opened  out  to  the  fullest  extent  afford  per- 
fect concealment':  they  may  be  either  in  the  form  of  cracks  or  slight 
fissures,  elongated  ulcerations,  or  firm  papules.  It  has  been  claimed  that 
the  initial  lesion  has  provoked  stricture  of  the  rectum^  but  this  is  not 
probable. 

The  secondary  manifestations  of  this  disease  which  show  themselves  in 
the  anal  region  arc  some  of  the  syphilodermata,  moist  papules,  muooos 
patches,  and  moist  papillomatous  excrescences  or  condylomata.  The  sta- 
tistical tables  of  Davasse  and  Deville*  in  r^ard  to  the  occurrence  of  mokt 
papules  and  mucous  patches  in  women  sliow  that  out  of  186  cases  they 
appeared  about  the  anus  in  69  and  on  the  perineum  in  40.  Bassereau's^ 
statistics  show  that  in  men  these  lesions  occurred  in  the  anal  region  110 
times  out  of  130  cases.  These  are,  of  course,  very  contagious.  Besides 
true  syphilitic  warts,  which  sometimes  occur  in  this  region,  it  is  ouite 
usual  to  see  the  anus  surrounded  and  the  entire  gluteal  cleft  fiUea  up 
with  moist,  offensive,  papillomatous  excrescences,  which  remain  obsti- 
nately so  long  as  these  surfaces  are  permitted  to  rest  in  moist  contact 
Syphilitic  stricture  of  the  rectum  is  one  of  the  results  of  a  later  stage  of 
infection,  and  occurs  oftener  among  women  than  men.  It  is  stateu  hy 
ouUien  that  of  60  cases  only  7  were  men,  the  remaining  53  women. 
Th^y  are  invariably  formed  as  follows :  A  gummatous  deposit  in  the 

*  Jnfema/.  Encydop.  of  Surgery,  vol.  ii.  p.  608.  ■  Xoe.  eft. 
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Bubmucosa  undergoes  uloeratioiiy  and  the  subsequent  cicatricial  contrac- 
tion gives  rise  to  the  stricture.  Whether  the  stricture  will  be  valvular 
or  annular  depends  upon  the  extent  of  rectal  mucous  membrane  involved 
in  the  ulcerative  process.  The  diffuse  gummatous  infiltration  of  the 
ano-rectal  tissues  and  the  subsequent  deposition  of  contractile  tissue  are 
the  most  usual  causes  of  these  specific  strictures.  The  lower  portion  of 
the  rectum  is  commonly  the  situation  of  specific  ulcerations,  usually  of 
the  secondary  or  tertiary  stage,  which  lead  to  the  formation  of  stricture : 
this  occurs  more  frequently  among  women  than  men,  and  between  the 
ages  of  seventeen  and  thirty  years.  Grosselin  and  Mason  regard  strictures 
as  the  result  of  chancres,  and  not  as  the  result  of  constitutional  infection ; 
but  it  is  known  that  ulcerations  of  secondary  syphilis  may  extend  upward 
from  affections  about  the  anus,  and  also  that  gummata  do  commonly  give 
origin  to  this  condition.  Gummata,  and  strictures  following  them,  may 
be  distinguished  from  other  affections  on  account  of  the  greater  distance 
from  the  anus  at  which  they  occur,  chancres  or  chancroid  ulcers  being 
usually  %vithin  four  or  five  centimeters  of  the  anal  orifice.  Strictures 
due  to  gummata  are  more  apt  to  occur  late  in  life,  but  may  therefore  be 
easily  confounded  with  cancer.  Condylomata  at  the  anus  are  often  asso- 
ciated with  syphilitic  disease  of  the  rectum. 


Scrofulous  and  TuberctQous  Affections. 

There  are  cases  which  yield  abundant  evidence  of  struma  in  the  form 
of  enlarged  glands,  chronic  abscess  in  the  neck,  swelling  and  abscess  in 
the  vicinity  of  the  articulations,  and  the  like,  in  which  ulceration  of  the 
mucous  membrane  of  the  ixxitum  has  been  found :  this  condition  may  re- 
sidt  in  fistula  in  ano  by  erosion,  permitting  escape  of  flatus  and  excrcmen- 
titious  products  into  the  cellular  tissue.  A  similar  result  may  follow  by 
erosion  of  the  bowel  from  a  strumous  abscess  in  the  connective  tissue 
around  the  rectum  ]  both  these  forms  tend  to  the  production  of  that  class 
of  fistula  which  has  no  outlet  at  the  surface,  but  which  has  one  or  more 
openings  uixju  the  mucous  membrane  of  the  rectum.  Thus  concealed 
(for  oflen  there  is  no  marked  surface  indication  of  either  abscess  or 
fistula),  they  may  remain  for  a  long  time  unsuspected  and  acting  as  a 
serious  drain  upon  the  already  impaired  constitution.  The  pus  in  these 
csises  is  watery,  curdy,  and  offensive.  These  chronic  conditions  are  sub- 
ject to  intercurrent  attacks  of  acute  inflammation,  due  to  the  lodgment 
in  the  abscess  cavity  or  the  fistulous  tract  of  fecal  matter  or  indigestible 
solid  substances.  Any  or  all  of  the  abnormalities  of  this  region  may  be 
complicated  by  the  existence  of  tubercular  or  scrofulous  conditions  of  the 
system.  Tubercular  ulceration  of  the  rectum  is  now  a  well-recognized 
condition.  Rectal  ulceration  and  tubercular  disease  of  the  lungs  have 
not  been  found  to  coexist  in  any  marked  preponderating  nunil)er  of  tab- 
ulated cases.  The  frequent  association  of^  fistula  in  ano  and  tubercular 
disease  of  the  lungs  has  long  been  recognized,  Allingham  having  found 
172  such  cases  among  1208  cases  of  fistula  in  ano. 

The  pathology  of  tubercular  ulceration  of  the  rectum  is  graphically 
described  in  ZiemsHeiCa  Emydopoedia  as  follows :  "  These  fulcerations] 
b^in  in  the  follicular  ajijKiratus  with  swelling  of  the  inaividual  fol- 
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liclcs  and  their  vicinity  from  tuberculous  deposit.  The  newly-fonned 
cells  become  caseous^  the  superficial  layer  of  the  tubercle  breaks  down, 
and  thus  ulcerations  arise  of  a  round  funnel  shape.  The  enlargeroeot 
of  these  ulcerations  is  probably  produced  by  the  constant  fonnatioD 
in  the  base  and  edges  of  die  ulcers  of  new  nodules,  whidi  themselves 
caseate  and  ulcerate.  This  process  of  extension^  to  which  these  tubercu- 
lous ulcerations  of  the  intestines  exhibit  a  marked  tendency,  takes  place 
chiefly  in  a  transverse  direction  (girdle-sha;)c),  following  the  directioo  of 
the  blood-vessels.  The  infiltration  and  necrosis  may  advance  longitudi- 
nally, and,  finally,  the  individual  ulcerations  coalesce  witli  each  other:  Id 
this  way  may  be  explained  in  part  the  dentate  appearance  of  the  edges  of 
these  ulcerations.  The  ulceration  extends  also  in  depth,  although  usually 
the  muscular  coat  appears  to  be  covered  by  a  thick  layer  of  connective 
tissue:  the  destruction  advances  slowly  in  the  muscularis,  but  in  the 
lymphatic  vessels  which  pierce  the  muscularis  less  opposition  is  presented 
to  the  progress  of  the  tuberculosis ;  and  thus  it  is  not  uncommon  to  fiad 
tubercles  ranged  one  after  the  other,  like  links  in  a  chain,  from  the  base 
of  the  ulcer  directly  down  to  the  serosa.  Healing  is  extremely  rare.  The 
most  frequent  situation  is  the  lower  end  of  the  ileum,  but  the  process  may 
extend  upward  to  the  stomach,  or  downward,  involving  the  rectum.  There 
is  almost  invariably  unmistakable  signs  of  tuberculosis  in  other  organs.  It 
is  possibly  never  primary,  but  this  is  a  still-disputed  point.  It  usually 
occurs  with  tuberculosis  of  the  lungs,  and  when  so  occurring  it  is  alwa}'s 
secondary.  The  clinical  symptoms  of  this  state  are  by  no  means  charafv 
teristic.^' 

Dwelling  upon  the  subject  of  intestinal  tubercle,  it  has  been  suggestel 
by  Klebs^  that  the  intestinal  disease  is  produced  by  swallomng  morbid 
products  derived  from  phthisical  lungs — an  hypothesis  supported  also  by 
the  fact  that  tubercle  in  the  intestines  tends  so  strongly  to  spread  down- 
ward. *'  The  scat  of  the  deposit  is  the  submucous  tissue  or  the  ooriuro 
of  the  mucous  membrane :  it  is  certainly  subjacent  to  the  basement  mem- 
brane, and  not  contained  in  the  follicles,  as  Creswell  taught.'^ 

Woodward,  in  his  article  upon  diarrhoea,'  says :  "  The  lesions,  whether 
mild  or  severe,  are  most  generally  seated  in  the  caecum  and  colon,  but 
more  or  less  extensive  tracts  of  the  small  intestine,  especially  of  tlie 
ileum,  are  often  involved  also."  He  continues :  "  Tubercular  disease 
of  the  lung  was  noted  in  nearly  one-sixth  of  the  autopsies  of  fatal  cases 
of  forms  of  flux  heretofore  described.  Possibly  the  fi-equency  in  chronic 
cases  may  be  explained  by  the  fact  that  protracted  intestinal  flux  forms 
the  development  of  lung  phthisis  in  the  predisposed." 

The  rectal  fissure  or  painful  ulcer  may  l)e  connected  with  diathetic 
causes,  as  struma  or  scrofula:  it  is  doubtful  if  syphilis  should  be  included 
among  its  causes. 


Cancer,  Malignant  Stricture,  and  Malignant  UlceratioD. 

The  forms  of  cancer  met  with  in  these  n^ions  are  epithet  iomatoas,  scir- 
rhous, encephaloid,  and  colloid.     Considerable  diversity  of  opinion  haf 

^  Jones  and  Sieveking,  London,  pp.  593-595. 

'  Med,  and  Sury.  History  of  the  War  of  the  BebdHofij  p.  266. 
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existed  as  to  which  variety  occurs  most  freouently ;  but  it  is  now  proba- 
bly a  matter  of  absolute  knowledge  that  tne  epithelial  form  is  the  one 
most  commonly  observed,  and  next  to  that  in  frequency  the  scirrhous 
form.  Encephaloid  and  colloid  are  of  quite  infrequent  occurrence. 
Again,  as  to  the  sex  in  which  this  affection  appears  the  most  often, 
there  is  much  disparity  existing  between  sui^ical  writers :  it  is  usually 
thought  to  be  much  more  prevalent  among  women  than  among  men. 
This  is  not  the  experience  of  many  of  the  authorities  upon  this  subject, 
yet  the  statistics  of  the  H6tel  Dieu,  Paris,  furnish  overwhelming  evi- 
dence in  fiivor  of  its  preponderance  in  women.  Carcinoma  of  the  rec- 
tum, occurring  as  a  primary  infiltration  in  tlie  rectum,  probably  occurs 
oftener  in  men,  but  tnere  are  among  females  so  many  contiguous  struc- 
tures prone  to  cancerous  degenerations,  as  the  uterus,  the  vagina,  the 
ovaries,  the  Fallopian  tubes,  tumors  and  cancerous  masses  occupying 
Douglas's  cul-de-sac,  that  it  would  seem  likely  that  they  would  bS 
more  frequently  the  victims  of  secondary  cancerous  deposit  in  the 
bowel  or  of  erosion  and  extension  of  disease  by  contiguity  or  continu- 
ity. Epithelioma  in  other  situations  attacks  men  much  more  frequently 
than  women.  This  form  of  disease  usually  occurs  in  middle  life  and  in 
old  age,  but  to  this  general  rule  there  have  been  many  exceptions ;  it  has 
been  seen  in  children.  AUingham  quotes  its  occurrence  in  a  lad  of  seven- 
teen, and  Gowland  in  one  of  thirteen.  It  very  rarely  occurs  as  a  second- 
ary deposit  of  cancer  in  a  remote  region  or  organ.  In  the  table  of  4000 
cases  of  rectal  and  anal  disease,  before  referred  to,  cancer  existed  in  105. 
This  disease  is  usually  >7ithin  easy  reach  of  the  finger,  except  when  the 
growth  is  in  the  sigmoid  flexure,  being  within  an  inch  or  two  of  the  anus 
or  from  two  and  a  half  to  tliree  inches  above  it.  The  epithelial  form, 
when  it  commences  at  the  anus,  is  closely  analogous  to  epithelioma  of  the 
lip :  from  the  anal  outlet  it  spreads  upward  into  the  bowel,  or  it  may  be 
primarily  seated  there.  When  occupying  the  junction  of  skin  with  mucous 
membrane  it  is  sometimes  sluggish,  and  a  long  time  may  elapse  before  it 
takes  on  aggressive  action :  induration,  nodulation,  obstinate  fissure,  or 
iiingous  growth  marks  its  inception ;  as  the  condition  proceeds,  infiltra- 
tion of  surrounding  structures  takes  place  and  large,  hard,  irregular 
masses  form,  which  ulcerate,  split,  and  form  cauliflower  excrescences. 
The  rectum  becomes  blocked  with  fungoid  growths :  both  these  and  the 
cancer  proper  are  very  vascular,  and  frequent  hemorrhages  occur,  and  an 
offensive  muco-punilent  discharge  constantly  oozes  from  the  bowel. 

Scirrhus  of  the  rectum  coinmences  as  an  infiltration  of  the  submucosa, 
which  rapidly  involves  the  other  elements  of  the  bowel,  pushing  hard 
nodules  upward  into  the  lumen  of  the  intestinal  tube :  these  break  down 
and  form  ragged  ulcers  with  indurated  margins,  and  bleed  profusely. 
Its  situation  is  usually  not  higher  than  three  inches  above  the  anus.  It 
has  a  tendency  to  invade  all  the  neighboring  omins  and  soft  structures, 
to  bind  them  to  itself  in  a  firm,  dense  mass,  and  to  form  communications 
with  the  vagina,  bladder,  uterus,  perineum,  and  penis.  Abscesses  and 
fistulse  are  common  complications. 

These  neoplasms  are  insidious  in  their  onset,  and  when  seated  at  some 
little  distance  from  the  anus  do  not  excite  much  pain  at  first.  In  the 
epithelial  form  the  anas  presents  an  abnormal  appearance :  it  is  inflamed 
and  is  covered  with  irritated,  hypertrophied  tags  of  integument  bathed  in* 
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a  saniouSy  ofTcnsive  fluid.  Difficult  defecation,  of  Avhich  the  natural  form 
!s  absent,  with  inordinate  tenesmus,  a  sense  of  weight  and  fulness  in  the 
bowel,  and  an  irritable  condition  of  the  bladder,  are  among  the  symptoms. 
The  feces  are  passed  in  little,  irregular  lumjis  or  broken  fragments,  or 
this  state  is  accompanied  by  or  dtemates  with  small,  liquid,  offensive 
stools.  As  the  diseased  action  proceeds,  very  severe  local  and  general  pain 
is  endured :  this  is  of  a  dull,  lancinating  character,  and  affects  not  only 
the  diseased  bowel,  but  involves  the  entire  contents  of  the  pelvis,  shoots 
down  the  thighs,  up  the  Iwick,  and  into  the  penis :  frequent  and  exhaust- 
ing hemorrhages  take  place;  the  patient  exhales  a  peculiar  sickening 
odor;  his  complexion  becomes  cachectic;  his  strength  fails;  and  death 
ensues,  after  a  variable  period  of  intense  suffering,  from  a  few  months  to 
two  or  three  years  after  the  first  symptoms  appeared.  The  modes  of 
termination  of  life  in  these  cases  are — exhaustion,  secondary  deposition, 
septicsemia,  peritonitis,  and  hemorrhage.  Stricture  of  the  bowel  and 
very  extensive  ulceration  attend  all  of  these  advanced  cases  of  malig- 
nant rectal  disease. 

The  encephaloid  variety  is  prone  to  very  sudden  and  rapid  breaking 
down,  and  may  destroy  life  within  a  few  months.  If  the  finger  be  passed 
into  the  bowel  in  a  case  of  encephaloid  degeneration,  it  will  encounter  a 
large  soft  tumor  occluding  the  gut :  this  is  a  very  different  sensation  from 
that  imparted  to  the  finger  in  a  case  of  epithelioma  or  scirrhus.  In  the 
former  there  will  be  felt  a  crepitating,  as  though  due  to  the  giving  wav 
of  a  moist,  friable  substance ;  in  the  latter  tlie  touch  will  perceive  dense, 
irregular  uodulations  and  ragged  ulcerations  having  very  firm  margins. 

The  rectum  may  also  be  involved  and  destroyed  by  any  of  these 
neoplasms  in  neighboring  organs.  A  middle-aged  woman  who  was 
admitted  to  the  Pennsylvania  Hospital  in  a  very  advanced  stage  of 
epithelioma  of  the  cervix  uteri  died  from  hemorrhage  from  tlie  rectnm 
and  uterus  in  eight  minutes.  At  the  autopsy  it  was  found  that  the  dis- 
ease had  almost  separated  the  cervix  from  the  body  of  the  uterus,  had 
involved  the  cul-de-sac  of  Douglas,  and  had  eroded  a  large  opening  into 
the  rectum.  Numerous  ends  of  large  vessels  were  observed  which  had 
undergone  erosion. 

Carcinoma  of  distant  organs  does  not  seem  to  frequently  involve  tlie 
rectum  by  secondary  deposition.  "  In  1 60  cases  of  gastric  cancer  exam- 
ined at  the  Pathological  Institution  in  Prague,  Dittrich  found  secondary 
cancer  of  the  rectum  only  t>vice."  * 

In  these  cases  of  carminomatous  disease  originating  in  the  bowel  the 
neighboring  lymphatic  glands  are  indurated  and  enlarged,  and  secondary 
deposition  in  neighboring  and  distant  oi^ns  is  the  rule. 

The  lower  portion  of  the  intestinal  tract  may  become  involved  in  dis- 
ease by  direct  extension  from  the  colon,  as  in  dysentery  following  enteritis 
or  entero-colitis.  Habersham  says  that  diarrhosa  arises  generally  fw® 
an  irritated  condition  of  the  large  intestine,  catarrhal  and  mucous  dia^ 
rhoea  from  slight  inflammatory  disease  closely  allied  to  ordinaiy  oory» 
affecting  the  mucous  membrane  of  the  large  intestine.  "  In  the  diarrbcea 
of  soldiers  the  lesions  of  the  lai]?e  intestine  have  been  either  those  of 
congestion  with  varying  degree  of  extravasation  or  of  ulceration  more  or 
less  extensive.     The  colon  in  the  former  cases  has  invariably  preseuted 

^  Leube,  Ztenuaen^n  Oyclopad,,  vol.  vii.  p.  236. 
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patches  of  intense  congestion,  and  in  numerous  instances  extravasation, 
the  amount  and  intensity  varying  in  different  subjects,  in  a  few  the  whole 
mucous  surface  of  the  intestine  having  a  livid  red  color ;  in  others  tracts 
of  more  or  less  intense  congestion  at  irregular  intervals,  as  in  the  small 
intestines,  would  be  noticed.  The  ileo-csecal  valve  almost  invariably 
presented  intense  congestion.  The  rectum  has  uniformly  presented 
intense  congestion,  with  more  or  less  fibrinous  exudation.  Frequently 
the  presence  of  fibrinous  exudation  was  a  question  of  doubt.^^  ^  The 
entero-colitis  or  ordinary  summer  complaint  of  infants  not  infrequently 
causes  a  very  troublesome  form  of  proctitis.  Besides  the  ordinary  causes 
of  dysentery,  Feyrer'  states  that  it  is  caused  by  irritation  of  the  solar 
plexus  of  nerves,  also  by  the  inhalation  of  sewer  emanations  and  by  the 
ingestion  of  impure  water. 

^^  In  dysentery  the  anus  becomes  bluish-red,  and  is  even  marked  with 
cracks  and  rents ;  it  is  painful  to  the  touch  and  tightly  contracted.  In 
the  later  stages  of  severe  cases  it  becomes  large  and  gaping ;  then  the 
stools  are  generally  discharged  unconsciously,  and  the  pain  is  slight,  par- 
alysis of  the  sphincter  ani  having  occurred.  These  symptoms  indicate 
generally  that  death  is  to  be  expected.  In  some  of  these  cases  the 
pathological  lesions  are  limited  to  the  rectum.  Dysentery  may  succeed 
typhoid  fever."* 

"  Pigmentation  is  common  after  dysentery,  and  also  after  typhoid  fever 
when  dysentery  has  existed.  Pigment-deposits  are  encountered  in  the 
large  intestine  in  those  who  have  suffered  from  repeated  attacks  of  acute 
diarrhoea  or  from  protracted  flux.  They  may  be  seated  as  diffuse  patches 
on  the  general  surface  of  the  mucous  membrane  or  may  be  more  espe- 
cially localized  in  the  closed  glands.  The  diffuse  form  of  these  deposits 
is  more  frequently  encountered  in  the  large  tlian  in  the  small  intestine, 
and  is  apt  to  be  more  intense  in  the  former,  producing  darker  and  more 
extensive  discoloration ;  hence  the  ash-  and  slate-colored,  greenish,  and 
blackish  tracts  which  are  so  frequently  observed  in  the  csecum,  colon,  and 
rectum."*  Follicular  ulceration  of  the  rectum  sometimes  follows  chronic 
dysentery  and  typhoid  fever.  Woodward  has  observed  that  a  catarrhal 
condition  of  the  rectum  commonly  occurs  in  typhoid  fever  cases.  Refer- 
ring to  typhoid  fever  lesions  of  the  large  intestine,  Rokitansky*  says: 
"  Tne  ulcerative  process  is  by  no  means  confined  to  the  small  intestine ; 
we  have  seen  the  mucous  membrane  of  the  large  intestine  riddled  with 
ulcers.  They  were  many  of  them  of  large  size,  and  had  clean-cut,  non- 
thickened  margins.  This  condition,  indicating  the  absence  of  reparative 
action,  is  not  nearly  so  frequent  as  that  of  thickening  and  induration, 
which  generally  took  place  to  some  extent  in  the  edges  of  the  ulcers. 
The  bottoms  or  the  ulcers  are  commonly  formed  by  the  submucous  tissue. 
Sometimes  the  muscular  fibres  are  completely  exposed :  this,  however,  is 
generally  the  result  of  secondary  advance  subsequent  to  tlie  reception  of 
the  morbid  action." 

John  Harley*  calls  attention  to  the  intestinal  lesions  of  scarlatina  as 
follows :  ''  I  know  of  no  disease  in  which  the  morbid  effects  are  more 

^  Mei,  and  Surg.  Hi9Utry  of  the  War  of  the  RebellioTi^  vol.  ii.  p.  102. 

'  Times  and  Oaxette,  1881,  p.  87.  '  Heubner,  Ztenusen,  vol  i.  p.  552. 

*  Med.  and  Surg.  HiKlm-y  of  War  of  RtbeUiony  vol.  11.  p.  308. 

*  Jones  and  Sieveking,  p.  590.  *  Med.'Chir.  Traiis.^  vol.  Iv.  p.  102. 


908  DISEASES  OF  THE  RECTUM  AND  ANUS. 

Morton  has  at  this  time  in  his  wards  at  the  Pennsylvania  Hospital  two 
oases  of  rectal  paresis  following  fracture  of  the  vertebrse.  The  first,  a  lad 
aged  nineteen  years^  while  crossing  the  Atlantic  was  struck  during  a  gale 
by  a  spar  upon  the  back  about  the  r^ion  of  the  lower  dorsal  vertebne. 
From  the  deformity  and  from  other  symptoms  there  was  undoubtedly  a 
fracture  destructive  to  the  normal  functions  of  the  cord.  Upon  the  arrival 
of  the  steamer,  some  ten  days  after  the  accident,  the  lad  was  brought  to 
the  hospital,  where  he  has  remained  for  the  past  eighteen  months.  Total 
palsy  of  sensation  and  motion  lias  continued  from  tlie  time  of  the  accideDt 
to  the  present  day,  and  extends  from  the  navel  downward  :  the  sphiucter 
ani  is  constantly  but  feebly  contracted ;  the  finger,  when  pressed  into  the 
anus,  encounters  slight  resistance,  which  continues  during  and  after  the 
simple  passage  of  the  finger ;  very  slight  pressure,  however,  against  the 
sphincter  causes  a  very  marked  relaxation,  which  continues  so  long  as 
this  is  kept  up.  With  the  removal  of  the  finger  the  spliincter  slowly 
and  fairly  contracts.  The  second  case  is  also  one  of  vertebral  fracture 
which  lias  been  in  the  hospital  about  ten  months.  In  this  instance  the 
sphincter  is  always  found  contracted,  but  it  readily  yields  under  finger 
pressure,  and  contracts  quickly  and  r^ularly  in  the  aosenoe  of  this  pres- 
sure. Constipation  and  rectal  impaction  readily  occur,  and  the  lx)wel 
requires  to  be  regularly  emptied.  In  another  case,  at  the  Episcopal 
Hospital,  under  the  care  of  W.  B.  Hopkins,  there  is  fracture  of  the 
spine,  with  total  palsy  below  the  seat  of  injury.  The  margins  of  the 
anus  were  found  in  apposition,  but  in  no  firm  contraction  :  mere  contact 
of  tliQ  finger  appeared  to  have  little  or  no  effect,  but  slight  pressure  upon 
the  sphincter  caused  a  contraction,  and  very  moderate  pressure  upon  the 
anus  afler  the  introduction  of  the  finger  produced  excessive  dilatation. 
The  action  of  the  sphincter  was  in  all  respects  very  tardy. 

Two  recent  cases  (August,  1883)  of  fracture  of  the  dorsal  vertebne 
have  been  admitted  into  the  Pennsylvania  Hospital.  One,  a  lad  aged 
ten  years,  was  struck  by  a  bale  of  cotton  which  fell  upon  him ;  the  other, 
a  man  agied  thirty  years,  fell  from  a  second-story  window.  In  both  cases 
total  palsy  occurred  at  once  upon  tlie  receipt  of  injury,  and  in  each  the 
same  conditions  of  the  anus  have  obtained  as  before  described. 

In  the  convulsive  attacks  incident  to  epilepsy  tlie  sphincters  of  the 
bowel  and  urinary  bladder  are  relaxed  and  the  discharges  are  involun- 
tary ;  probably,  also,  one  of  the  first  symptoms  indicative  of  tumor  of 
the  base  of  the  brain  is  recognized  in  involuntary  rectal  evacuatioD& 
Rectal  incontinence  may  be  also  due  to  tabes,  while  atony  and  coustipa- 
tion  are  sometimes  noticed  as  a  result  of  excessive  intellectual  exertion 
(DaCosta).  The  same  may  be  said  of  chronic  lesions  of  the  brain  and 
spinal  cord.  Paresis  of  the  rectum  has  been  noticed  as  a  result  of  chronic 
congestions  of  the  heart  and  in  hepatic  disease.  Allingham  has  observed 
failing  nerve-power  as  a  cause  of  rectal  atony :  the  latter,  with  oonstiia- 
tion,  IS  one  of  the  commonest  troubles  attendant  upon  melancholia  and 
the  chronic  forms  of  insanity.  Seeley  of  Ovid,  ^ew  York,  related  to 
Morton  a  case  of  i)araplegia  with  rectal  ])aresis  and  dysenteric  symptoms 
from  malarial  poisoning  in  a  married  lady  aged  thirty  years.  An  exam- 
ination revealed  an  immense  rectal  impaction.  A  free  administration  of 
quinia  was  followed  by  complete  recovery  in  a  few  weeks. 
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Spasm  or  Spasmodic  Contractdon  of  the  Rectum  and  Anus. 

Apart  from  those  cases  id  %yhich  spasm  is  induced  by  the  irritating  stools 
of  diarrhoea  and  dysentery,  or  by  local  ulcerations,  fissures  of  the  anus, 
and  intestinal  worms,  there  are  those  in  which  painful  spasm  occurs,  due 
to  the  presence  of  a  vesical  calculus :  it  is  also  caused  by  urethral  stric- 
ture, impaction  of  feces,  irritations  and  inflammations  involving  the 
bladder  or  the  adjacent  organs.  Spasm  is  also  seen  in  nervous  females, 
without  constipation ;  also  in  the  varied  irritations  of  the  female  genito- 
urinary apparatus.  In  cases  where  spasm  is  due  to  rectal  impaction 
retraction  of  the  anus  is  frequently  seen. 


Pruritus  Ani. 

This  most  painful,  distressing,  and  obstinate  affection  belongs  to  the 
class  of  neuroses,  and  is  simply  functional  in  character,  without  the  least 
structural  change  in  the  skin  or  mucous  membrane  of  the  anus  or  rectum  : 
the  itching  may  be  confined  to  the  former  or  it  may  extend  into  the  latter. 
It  may  be  brought  about  by  a  constipated  state  of  the  bowels,  but  it  is 
more  oflen  due  to  derangcmente  of  the  digestive  apparatus. 

Sufferers  from  pruritus  ani  are  generally  dyspeptics,  although  the 
malady  is  observed  in  persons  who  are  otherwise  m  most  robust  nealth. 
Overwork,  mental  and  physical  exhaustion,  have  been  charged  with  pro- 
ducing pruritus,  and  in  some  instances  spinal  irritation  seems  to  have 
been  unquestionably  the  exciting  cause :  now  and  again,  pruritus  ani  has 
been  produced  by  the  pregnant  condition,  and  in  some  cases  this  malady 
has  persisted  during  tlie  entire  period  of  utero-gestation.  Intestinal 
worms,  uterine  maladies,  rheumatism,  and  especially  gout,  have  unques- 
tionably been  exciting  causes.  Some  years  since  a  gentleman  having  the 
most  intense  pruritus,  which  defied  all  treatment,  was  suddenly  relieved 
of  all  former  distressing  symptoms  by  the  passage  of  a  small  vesical  cal- 
culus, the  presence  of  which  had  never  oeen  suspected,  as  no  vesical 
symptoms  had  at  any  time  existed.  Some  of  the  most  aggravated 
instances  of  anal  pruritus  are  found  in  those  far  advanced  in  diabetes 
mellitus.  The  nerves  of  the  lumbar  plexus  in  rare  instances  have  suf- 
fered from  compression,  more  or  less  severe,  from  fecal  accumulations  ] 
in  one  case  of  spinal  curvature  detailed  by  Portal^  the  rectum  at  its 
upper  part  was  so  narrowed  by  the  encroachment  of  the  false  ribs  that 
excessive  fecal  accumulation  occurred  which  gave  rise  to  remote  pain  in 
the  great  toe. 


Neuralgia  of  the  Bectimi. 

It  seems  to  be  unquestionable  that  there  are  instances  of  pure  neuralgia  of 
the  rectum,  for  in  such  cases  the  most  carefully  conducted  explorations  have 
failed  in  demonstrating  any  evidences  of  disease.  The  pain  is  doubtless 
reflex,  due  to  depressing  causes,  to  atmospheric  conditions,  or  to  exposure 
to  cold  and  wet.    Neuralgia  of  the  rectum  has  also  been  noticed  in  malarial 

^  OowTB  dPAnaUnnie  nUdleaU,  tome  It.  p.  276. 
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poisoniDg,and  especially  in  those  who  have  long  been  victims  of  intenniitent 
fever.  Neuralgia  in  this  region  of  the  body  is  also  due  to  general  causes, 
as  witnessed  in  cases  of  rheumatism  and  of  the  gouty  diathesis.  Patients 
now  and  again  complain  of  ^'  violent  and  painful  pressure  in  tlie  rectum, 
conjoined  with  active  pains  in  the  perineum  and  anus  and  in  the  sexual 
parts :  these  symptoms  probably  have  a  neuralgic  character."  *  In  many 
nervous  disorders,  but  especially  in  spinal  irritations  or  inflammatioD, 
the  rectum  is  invaded  by  pains  of  a  neuralgic  nature  more  or  less  severe, 
which  are  undoubtedly  only  functional  in  character.  But  12  cases  of 
neuralgia  were  observed  out  of  4000  cases  of  rectal  disease.  Anstie' 
says :  "  It  needs  some  very  powerful  irritant  to  set  up  neuralgia  in  any 

Eortion  of  the  alimentary  canal :  .  .  .  .  this  condition  has  been  described 
y  Ashton In  one  case  the  patient  complained  of  acute,  parox- 
ysmal, cutting  pain  extending  about  an  inch  within  the  rectum 

The  cause  of  this  attack  was  his  getting  chilled  from  sitting  in  his  wet 
clothes."  Curling  says  that  constantly  directing  the  mind  to  this  part 
of  the  body  will  excite  congestion  and  disease,  possibly  by  prodocing 
abnormal  sensations,  itching,  and  superficial  inflammation. 

"  In  patients  with  piles  bypersemia  of  the  spinal  cord  may  become 
habitual,  returning  regularly  and  frequently,  and  this  may  lead  by 
degrees  to  severer  disturbance  by  the  development  of  chronic  inflamma- 
tion and  proliferation."*  Among  some  of  the  reflex  troubles  arising 
from  rectal  disease  are — sterility  in  women,  simulation  of  uterine  disease, 
pruritus  ani,  pseudo-sciatica,  pains  in  the  legs  and  feet,  and  impairment 
of  co-ordination  in  the  muscles  of  defecation.  There  is  a  case  reported* 
of  a  curious  pain  in  the  sole  of  a  foot  caused  by  rectal  disease;  and 
another*  in  which  irritation  of  the  eyes  was  caused  by  hemorrhoids. 

There  are  some  cases  occasionally  met  with  of  so-called  irritable  rectnoL 
Now,  a  rectum  may  be  irritable  because  irritated,  but  in  some  of  these 
instances  there  is  no  apparent  cause.  There  occur  frequent,  small  stools 
expelled  with  force,  but  without  pain :  there  must  be  abnormal  peristaltic 
action  to  cause  this  condition. 


The  Effects  of  Cholera  and  of  Oertain  Poisons  and 

upon  the  Rectum. 

After  death  from  cholera  there  is  found  congestion  and  a  swollen  state 
of  the  mucous  membrane  of  the  rectum :  in  some  cases  the  cpithelinm  of 
the  entire  alimentary  canal  is  almost  absent.  In  slow  poisoning  by  arsenic 
the  bowels  show  ulceration,  but  more  particularly  the  rectum.  After  phos- 
phorus-poisoning the  large  intestine  has  been  found  inflamed  and  contracted 
to  the  calibre  of  a  quill.  Among  the  effects  of  copper  have  been  seen  ulcer- 
ation and  a  peculiar  green  staining  of  the  rectum ;  of  lead,  no  marked 
change  of  the  mucous  membrane  except,  in  some  instances,  hardening,  bat 
the  muscularis  was  in  an  advanced  state  of  hardening  and  contraction. 
The  action  of  croton  oil  is  to  render  the  mucosa  very  soft  and  friable 
Extensive  destruction  of  the  mucous  membrane  of  the  rectum  has  resulted 

^  Erb,  Zi^mxsttCn  Cyclop,,  yd.  xiii.  p.  139.  '  Neurdffia  and  it»  QmnterfeUt,  P*  ^^ 

*  ZienwenV  Cychp,,  vol.  xiii.  p.  13S.         *  Med.  Timn  and  GaxeUe,  186S,  toI.  il  p.  17& 

*  Cooper,  Lancet,  1862,  i.  p.  625. 


RtSUMi  OF  TREATMENT.  911 

from  poisoning  by  bichromate  of  potassium.  The  mineral  acids  and  the 
caustic  alkalies,  when  not  immediately  fatal,  cause  corrosive  ulceration  of 
the  rectum  ;  tlie  soluble  salts  of  zinc,  tin,  bismuth,  and  antimony  produce 
a  like  effect.  Corrosive  sublimate  in  its  action  upon  the  large  intestine 
produces  a  dysenteric  condition;  similar  in  their  effects  are  colocynth, 
Jalap,  elaterium,  and  cantharides.  Strychnia  causes  a  deep  violet  con- 
gestion ;  alcohol,  congestion  and  thickening  ]  and  tobacco,  redness  of  the 
mucous  membrane  with  great  engorgement  of  the  vessels  of  the  rectum. 
One  of  the  results  of  the  long-continued  abuse  of  morphia  is  a  catarrhal 
condition  of  the  large  intestine,  accompanied  with  exfoliation  of  the  intes^ 
tinal  epithelium.  Some  persons  are  very  susceptible  to  the  action  of  jabo- 
randi,  and  in  such  its  exhibition  is  followed  by  hypenesthesia  and  dull 
pain  in  the  rectum  and  the  urethra. 

It  is  interesting  to  note  that  an  abnormal  condition  in  the  rectum  may 
cause  extensive  disease  in  a  remote  organ ;  thus,  a  stricture  of  the  rectum 
may  cause  abscess  in  the  liver.  Wilkes^  exhibited  at  the  Pathological 
Society  a  specimen  in  which  an  abscess,  a  diffuse,  purulent  infiltration  of 
the  liver,  and  a  gall-bladder  filled  with  purulent  bue  were  distinctly  trace- 
able to  the  suppuration  arising  from  an  ulcerating  stricture  of  the  rectum 
consisting  of  dense  fibrous  tissue  situated  about  four  inches  from  the  anus 
of  a  man  aged  thirty-seven  years.  "Any  form  of  suppurative  intestinal 
disease  seems  capable  of  producing  hepatic  abscesses  of  a  metastatic  or 
pyojmic  character."*  It  has  not  been  found,  however,  that  tubercular 
ulceration  of  the  intestines  has  ever  given  rise  to  hepatic  abscess. 

Examinations  and  explorations  of  tlie  abdominal  viscera  by  the  hand 
introduced  into  the  rectum,  having  for  their  object  the  detection  of  tumors 
or  morbid  growths,  are  procedures  which  have  fallen  into  merited  disre- 
pute, and  are  mentioned  here  in  condemnation.  However,  some  years 
since,  Morton,  in  consultation  with  (J.  Forsythe)  Meigs,  satisfactorily 
demonstrated  the  absence  of  a  suspected  renal  calculus  by  this  method. 

The  distension  of  the  rectum  with  water,  either  fi'ee  or  contained  in  a 
nibber  bag,  in  order  to  facilitate  operations  upon  the  pelvic  viscera,  has 
been  lately  brought  into  notice  by  Grarson  at  a  meeting  of  the  British 
Medical  Association.  The  most  significant'  |x)int  brought  out  at  the 
meeting  was  that  the  water-distended  rectum  displaced  the  distended 
urinary  bladder  upward  and  fonvard  until  it  occupied  a  position  quite 
outside  of  the  pelvic  cavity,  carrj'ing  along  with  it  the  peritoneum  both 
in  front  and  behind.  By  this  method  of  distension  it  was  found  possi- 
ble so  to  raise  the  peritoneum  in  front  of  the  bladder  as  to  leave  a  clear 
working  space  of  four  centimeters  between  the  upper  border  of  the  sym- 
physis pubis  and  the  edge  of  the  peritoneum  :  this  may  prove  useful  in 
suprapubic  lithotomy,  as  well  as  in  operations  u{)on  the  uterus  and  its 
appendages  during  laparotomy. 


RfeUM^  OF  THE  THERAPEUTICAL  AND  SURGICAL  TREATMENT. 

Fissure  of  the  Axus,  in  its  true  sense,  is  not  to  be  confounded  with 
ulcerations  either  slight  and  superficial  in  extent,  or  with  more  grave 
ulcerations  involving  not  only  the  anus,  but  the  mucous  membrane  of  the 

1  Soe,  IVaiw.,  vol.  ii.  •  Dmrley,  On  the  Liver,  1883,  p.  636. 
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rectum  also.  The  true  fissure  is  a  mere  linear  crack  or  abrasion  or  super- 
ficial ulceration.  The  pain  accompanying  this  condition  is  out  of  propor- 
tion to  the  length  and  depth  of  the  fissure^  varying  from  slight  uneasiness 
to  as  severe  sufferine  as  that  caused  by  a  deep  and  extensive  ulceration. 

The  treatment  to  be  adopted  in  such  cases  is  first  to  r^ulate  the  bowels 
and  to  insist  upon  a  Scrupulous  cleansing  of  the  part  after  each  evacua- 
tion. Much  sitting  is  to  be  avoided  and  a  sedentary  mode  of  life  is  to 
be  discouraged.  Sometimes  a  few  light  topical  applications  of  the  solid 
nitrate  of  silver  will  bring  about  a  cure,  or  a  lotion  of  the  same  of  the 
strength  of  from  two  to  ten  grains  to  the  ounce  of  water  should  be  applied 
with  a  camePs-hair  bnish  every  other  morning.  The  ointment  or  the 
oxide  of  zinCy  combined  with  any  of  the  local  ansesthetics,  will  be  found 
useful.  As  a  dernier  ressort  in  obstinate  cases  an  incision  should  be 
made  through  the  fissure,  together  with  a  thorough  dilatation  of  the  anal 
sphincter. 

Ulcer  of  the  RBcrrmf,  or  the  Graver  Form  op  Fissure  op  the 
Anus. — In  the  milder  forms  of  this  very  common  and  painful  affection 
the  treatment  consists  in  thorough  cleanliness  of  the  part;  the  ulcerated 
surface  may  be  cauterized  with  nitrate  of  silver,  and  subsequently  the 
application  of  the  red  precipitate  ointment  or  die  lotio  nigra.  Shoald 
a  vaginal  discharge  exist,  treatment  should  be  instituted  with  a  view  to 
its  arrest,  as  the  irritating  fluid  coming  in  contact  with  the  ulcer  would 
prevent  its  healing.  The  treatment  of  that  variety  of  uloeration  where 
the  disease  is  situated  partly  without  the  anus  and  partly  within  the  rec- 
tum, besides  the  use  of  the  means  enumerated  above,  embraces  the  daily 
introduction  of  a  full-sized  bougie  made  of  wax  or  of  yellow  soap.  Heniy 
Hartshorne  says :  "  Experience  leads  me  to  have  especial  confidence  in 
collodion,  to  which  one-fiftieth  of  glycerin  has  been  added  to  lessen  its 
constricting  effect"  Glyoerite  of  tannin  and  tinct.  benzoin,  oomp.  have 
been  useful.  J.  C.  Peters^  recommends  the  use  of  iodoform  suppositories. 
Tarnier*  dusts  the  part  with  the  same  drug  in  fine  powder.  Criquy*  ha^* 
had  success  with  a  dressing  of  charpie  saturated  in  a  solution  of  hydrate 
of  chloral.  For  the  more  extensive  and  obstinate  forms  of  ulceration  the 
three  methods  of  treatment  mainly  relied  on  are — by  cauterization,  by 
dilatation,  and  by  incision.  The  caustics  usually  relied  upon  are  tlie 
fuming  nitric  acid  and  the  acid  nitrate  of  mercury,  one  application  oi 
either  of  these  often  exciting  healthy  granulation.  This  application  i^ 
to  be  followed  by  the  use  of  an  ointment  consisting  of  thirty  grains  of 
calomel  and  three  grains  of  morphia  to  one  ounce  of  lard.  If  there 
is  much  spasm  of  the  sphincters,  extract  of  belladonna  may  be  added. 
During  this  treatment  tne  bowels  should  be  kept  rather  loose  by  the  ose 
of  compound  licorice  powder,  and  if  much  pain  is  experienced  an  opio^ 
suppository  should  be  used.  Dilatation,  first  practisea  by  B^camier,  con- 
sists of  the  introduction  of  the  thumbs  of  the  operator  into  the  rectuni, 
placing  them  back  to  back,  and  then  forcibly  separating  them  from  each 
other  until  the  sides  of  the  bowel  can  be  stretched  out  as  far  as  the  tuber- 
osities of  the  ischia.  On  account  of  the  fact  that  both  cauterization  and 
dilatation  are  not  infrequently  followed  by  relapse,  the  method  of  operaj 
tion  which  includes  both  incision  and  dilatation  can  usually  be  rth^ 

'  Philada,  Med.  Times,  Nov.  8,  1879.  •  BuU.  gin,  de  Tktrap.,  Sept  30, 18?^ 

'  ABhton,  On  the  JUdym,  p.  157.  *  Agnew's  Surgery^  toI.  i.  p.  418. 
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upon.  The  bowels  should  be  thoroughly  emptied  by  a  laxative,  and  an 
enema  should  be  given  three  hours  before  the  operation. 

After  ftill  anaesthesia  the  ulcer  may  be  readily  exposed.  The  left  index 
finger  of  the  operator  is  then  carried  into  the  rectum,  and  a  sharp-pointed 
curved  bistoury  is  entered,  three-quarters  of  an  inch  or  more  from  the 
side  of  the  anus,  to  the  depth  of  an  inch  or  less,  and  carried  on  toward 
the  bowel  until  the  point  is  felt  by  the  finger  within,  when  it  is  made  to 
puncture  the  mucous  membrane,  and  then  to  cut  out  to  the  surface.  In 
some  cases  of  deep  fissure,  before  dividing  the  sphincter  the  ulcer  may  be 
scraped  freely  or  the  entire  ulcer  may  be  removed.  The  anus  should  now 
l)e  well  dilated  with  the  fingers,  after  which  an  opium  suppository  should 
l)e  introduced  and  a  fragment  of  lint  or  linen  well  oiled  be  placed  in  the 
wound.  The  subsequent  treatment  consists  in  keeping  the  patient  in  a 
recumbent  position  and  confining  the  bowels  with  opium.  After  three  or 
four  days  a  laxative  may  be  given.  No  dressing  is  necessary  save  atten- 
tion, to  cleanliness. 

The  subcutaneous  division  of  the  sphincter  has  been  proposed,  but  is 
objected  to  on  account  of  the  liability  of  the  extravasated  blood  retained 
in  the  very  loose  cellular  tissue  of  the  part  to  form  abscess.  In  one  case 
which  Morton  operated  upon  in  this  manner  many  years  ago  a  large 
abscess  formed  very  rapidly,  with  serious  constitutional  symptoms,  which 
were  relieved  only  after  the  freest  opening  and  division  of  the  sphincter. 

Should  any  polypi  be  found,  their  removal  by  ligation  or  by  the  knife 
is  an  essential  element  of  success  in  the  operation ;  retention  of  urine  is 
not  infrequent  after  operations  upon  fissure.  When  fissure  or  ulceration 
makes  its  appearance  in  a  syphilitic  subject,  it  will  usually  disappear 
under  appropriate  constitutional  treatment. 

Tuberculous  Ulcer  of  the  Anus  is  best  treated  by  the  topical  use 
of  a  weak  sohition  of  chloral  hydrate. 

Chronic  Ulcer  op  the  Rectum. — In  this  condition  the  treatment 
should  include  the  use  of  anodyne  and  astringent  lotions,  suppositories  or 
enemata,  and  the  internal  administration  of  Ward's  paste — i,e.  confection 
of  black  pepper. 

Rodent  Uixier  of  Rectum. — In  this  rather  rare,  exceeding  painful, 
and  generally  incurable  malady  the  patient  sometimes  dies  merely  from 
the  exhaustion  of  pain.  Another  mode  of  death  is  by  diarrhoea;  another 
by  hemorrhage.  To  quote  Allingham:*  "I  have  really  nothing  to  offer 
as  T^ards  treatment ;  all  the  various  sedatives  will  be  required  in  their 
turn,  and  in  the  earlier  stage  I  should  recommend  excision — not  that  I 
have  much  hope  that  you  will  eradicate  the  malady,  but  you  will  remove 
the  pain,  and  for  some  time  the  sufferer  will  be  comparatively  comfortable. 
I  think  also  the  application  of  fuming  nitric  acid  should  be  tried  with  the 
same  object ;  one  of  my  patients  was  fairly  easy  for  three  months  after  I 
had  destroyed  the  ulcer  with  the  acid."  Morton  accomplished  the  per- 
manent healing  of  an  undoubted  rodent  ulcer  of  the  rectum  by  the  com- 
plete divulsion  of  all  the  involved  tissues. 

Cancer  of  the  Rectum. — ^The  medical  treatment  of  this  affection  is 
necessarily  restricted  to  efforts  to  alleviate  suffering  and  to  obtain  sleep- 
anodynes  in  the  form  of  suppositories  of  pil.  saponis  comp.  or  of  mor- 
phine mixed  with  ext.  hyoscyamus  in  the  proportion  of  a  half  grain  of  the 

^  Page  30. 
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salt  to  ten  grains  of  the  extract.  Encmata  of  warm  water  are  useful. 
D'Arpene  of  Elba  has  suggested  eneinata  of  gastric  juice.  The  profu>€ 
discharge  of  sanious  pus  must  be  met  by  weak  injection  of  sulphate  ot' 
copper  and  opium  or  a  very  dilute  solution  of  chloride  of  ziua  Now, 
as  to  the  use  of  bougies  in  these  cases,  it  may  be  laid  down  as  a  general  rule 
that  their  employment  may  be  mischievous,  yet  in  certain  cases  justifiable 
— indeed,  absolutely  necessary.  When  the  disease  is  met  with  in  itsearlv 
stage,  has  not  ulcerated,  is  within  reach  of  the  finger,  and  is  producing 
much  contraction  of  the  calibre  of  the  gut,  a  gum-clastic  bougie,  tlior- 
oughly  lubricated,  may  be  introduced  through  the  contraction.  In  ca<e 
this  produces  much  suffering,  the  attempt  must  be  abandoned ;  if  not, 
once  or  twice  a  week  is  often  enough.  Where  no  extensive  ulceration 
exists  the  patient  can  be  much  helped  by  this  procedure.  F.  N.  Otis' 
has  reported  a  case  of  malignant  stricture  in  which  he  completely  divided 
the  recto-vaginal  septum,  sphincter  ani,  and  perineum  with  great  tcmj)0- 
rary  relief  to  his  patient.  When  large  porti(ms  of  a  malignant  mass  pro- 
trude from  the  anus,  they  may  he  removed  by  the  application  of  a  paste 
of  arsenite  of  copper  or  by  the  elastic  ligature,  the  destruction  l)eing  safe 
and  rapid.  The  injection  of  acetic  acid  into  these  growtlis  has  been  prac- 
tised, but  is  useless  and  harmful. 

As  to  operative  procedure,  when  the  morbid  growth  is  an  epithelioma 
situated  within  a  short  distance  of  the  anal  opiuiing  an  excision  is  not 
only  justifiable,  but  may  be  recommendeil.  The  results  show  that  its 
removal  from  this  situation  is  as  frequently  successful  as  is  its  removal 
from  the  lip.  When  a  cancer  completely  fills  the  lumen  of  the  gut  and 
plugs  it  so  that  the  act  of  defecation  becomes  impossible,  excision  of  the 
rectum  and  the  estjiblishment  of  an  artificial  anus  are  the  two  operative 
procedures  open  to  the  choice  of  the  surgeon.  A  decided  reaction  of 
opinion  has  lately  taken  place  among  members  of  the  profession  relative 
to  the  latter  of  these;  the  few  surgeons  who  did  practise  excision  of  the 
rectum  in  cases  of  cancer  were  looked  upon  as  being  rather  unscientific 
and  unsurgical.  Billroth  has  excised  the  rectum  IG  times,  with  4  fatal 
cases ;  Dietfenbach  performed  it  30  times ;  Lisfranc  had  recourse  to  this 
operation  as  early  as  1826;  while  the  operation  has  been  performed  verv 
frequently  in  this  country,  and  with  succe&s. 

Morton  says :  "  In  the  spring  of  1882,  I  was  consulted  in  the  case  of  a 
lady  aged  fifty-six  who  had  suffered  for  two  years  from  what  were  sup- 
posed to  be  internal  hemorrhoids.  An  examination  revealed  the  exi>t- 
ence  ctf  a  large  scirrhous  mass  encircling  about  two-thirds  of  the  gut,  on 
the  anterior  part  especially,  and  extending  upward  thi'ee  inches.  Tiie 
patient  was  worn  down  by  long  suffering,  but  was  otherwise  in  fair  con- 
dition of  health.  With  the  assistance  of  Gross  and  Agnew,  I  excised  the 
mass,  which  included  the  entire  lower  part  of  the  rectum.  The  wound 
healed  kindly,  without  an  untoward  symptom,  and  the  patient  M'as  ven' 
soon  enabled  to  leave  her  home  for  the  seaside,  where  she  passed  the 
summer.  The  disease,  however,  resumed,  but  without  any  of  tlie  severe 
pains  which  she  had  had  prior  to  the  operation.  Death  occurred  flora 
gradual  exhaustion  seven  months  afterward." 

He  also  relates  the  following  case  of  excision  of  the  rectum:  The 
patient,  a  female  aged  thirty-five  years,  first  noticed  some  rectal  irrita- 
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tion  about  four  years  ago.  This  was  followed  by  distressing  pain  dur- 
ing defecation  and  by  hemori'hages;  finally  a  tumor,  which  was  descrilxnl 
by  her  medical  attendant  as  being  like  an  opened  umbrella,  protruded, 
partly  at  fii-st,  then  fully,  through  the  anus.  The  growth  seemed  to  1x3 
spongy  in  character,  and  was  very  vascular.  It  was  removed  by  carry- 
ing a  double-threaded  needle  through  the  mass,  and  thus  ligating  it. 
Ujx)n  the  seventh  day  after  the  operation  a  hemorrhage  occurred,  Avhicli 
was  controlled  by  plugging  the  rectum.  Although  the  growth  was 
removed,  the  patient  did  not  make  a  good  recovery;  symptoms  of 
rectal  irritation  continued.  In  September,  1884,  the  patient  presented 
herself  in  a  wretched  condition,  with  bearing-down  pains  and  frequent 
hemorrjiages.  Uj)on  digital  examination  an  elevated  mass  was  readily 
detecte<l  upon  the  sacral  aspect  of  the  bowel.  By  carrying  the  fingei*s 
beyond  this  mass  and  making  traction,  it  was  brought  down  witliin 
working  distance,  and  was  excised  along  with  the  entire  lower  portion 
of  the  rectum.  The  freshly-cut  edges  of  the  gut  w-ere  then  drawn  down 
and  stitched  to  the  mucous  membrane  just  above  the  anus.  The  patient 
made  a  good  recovery  and  has  a  serviceable  anus. 

R.  J.  Levis*  has  operated  upon  two  cases  of  cancerous  growth  in  the 
rectum,  removing  the  lower  j>art  of  the  bowel.  The  fii-st  case  was  that 
of  a  man  aged  sixty,  who  made  a  very  good  recoveiy  from  the  successful 
operation,  although  tlu-ee  inches  of  tlie  gut  were  removed.  The  second 
case  was  that  of  a  man  aged  fifty-two,  who  had  a  carcinomatous  tumor 
the  size  of  a  hen's  i}s^^  at  the  right  si<le  of  the  rectum.  The  section  of 
gut  excised  was  about  one  and  a  half  inches  in  length.  The  patient  died 
of  i^ritonitis  uj>on  the  fourth  day  after  o|>eration.  At  the  autopsy  there 
was  no  woinid  found  in  the  ))eritoncum,  the  lowest  point  of  which  was 
one  inch  above  the  end  of  the  excised  bowel. 

The  etherized  patient,  his  bladder  having  been  emptied,  should  be 
placed  in  the  lithotomy  position.  If  a  male,  a  sound  should  be  passed 
into  the  bladder.  An  incision  is  then  carrictl  from  the  centre  of  the 
perineum  along  the  raphe  to  the  anterior  margin  of  the  anus,  encircling 
the  latter  by  two  semicircular  cuts  and  continuing  the  division  directly 
back  to  the  coccyx.  In  the  female  the  incision  should  begin  just  poste- 
rior to  the  vagina.  If  the  anus  is  not  included  in  the  diseased  mass,  the 
external  sphincter  may  be  spared  by  raising  the  skin  and  the  muscle 
together  and  turning  them  on  each  side.  When  the  lower  end  of  the 
rectum  is  reached  the  dissection  should  be  made  entirely  by  the  fingers  or 
by  the  handle  of  the  knife,  tying  vessels  as  they  spring.  Double  ligatures 
should  be  introduced  through  the  gut  from  its  mucous  surface  outwanl, 
and,  when  po&siblc,  then  stitched  to  the  skin  at  the  margins  of  the  wound. 
The  bowels  should  be  controlled  by  opium  for  the  following  eight  or  ten 
days. 

The  otlier  operative  procedure  is  lumbar  colotomy.  This  was  first 
advocated  by  Amussat  in  1839,  when  he  appeared  in  a  treatise  upon  the 
subject  entitled  On  the  Pombilitx)  of  KHtablishlng  an  Artificial  Anus  in  the 
Lunibar  Region,  It  is  denied  that  he  ever  performed  this  operation.  It 
has  happened  to  sound  surgeons  and  skilful  operators,  when  the  patient 
has  been  very  muscular  or  very  fat  or  when  the  colon  has  been  collapsed, 
that  they  have  been  at  length  compelled  to  abandon  the  search  for  the  gut 
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and  to  stitch  up  the  external  wound.  Allingham  states  that  the  cause  of 
failure  often  is  that  the  colon  is  searched  for  too  far  from  the  spine,  result- 
ing, in  the  opening  of  the  peritoneum,  in  the  starting  up  into  the  wound 
of  a  mass  of  small  intestine  which  baffles  the  operator  very  seriously.  He, 
having  made  more  than  fifly  dissections,  has  come  to  this  conclusion:  ''thai 
the  descending  colon  is  always  normally  situated  half  an  inch  posterior  to 
the  centre  of  the  crest  of  the  ileum  (the  centre  being  the  point  midway 
between  the  anterior,  superior,  and  posterior-superior  s])inous  processes)." 
An  incision  four  inches  in  lengtli  should  be  made  midway  between  the 
last  rib  and  the  crest  of  the  ileum.  The  incision  may  be  made  transverse, 
or,  better,  obliquely  downward  and  forward,  as  suggested  by  Bryant 
Allingham  says  that  care  should  be  taken  to  preserve  the  original  length 
of  the  incision  down  through  all  structures,  lest  when  the  operator 
approaches  the  gut  he  finds  himself  working  in  the  apex  of  a  triangle 
the  base  of  which  is  the  line  of  the  wound.  If  the  surgeon  has  reason 
to  expect  the  gut  to  be  collapsed,  an  attempt  should  be  made  to  distend 
it  with  some  fluid.  The  intestine  should  lie  drawn  well  out  through  the 
wound,  and  a  longitudinal  opening  an  inch  in  length  made  in  it  The 
edges  of  this  are  to  be  stitched  to  the  edges  of  the  skin.  Fecal  matter  w 
much  less  likely  to  flow  into  the  wound  if  the  sutures  are  passed  through 
the  intestine  previous  to  opening  it.  A  weak  carbolatcd  wash  is  all  that 
is  required  as  a  di^essing.  In  one  case  of  stricture  of  the  rectum  from  a 
scirrhous  mass,  in  which  Morton  {jerformcd  colotomy,  an  immense  cyst 
of  the  kidney,  which  was  somewhat  puzzling  for  a  moment,  protruded  in 
the  wound.  After  emptying  the  cyst  the  gut  was  readily  discovered  and 
opened. 

Dilatation  and  Inflammation  of  the  Rectal  Pouches. — ^This 
is  a  comparatively  rare  condition  of  the  I'ectum,  called  by  Physick 
encysted  rectum,  which  is  treated  by  bending  the  end  of  a  probe  into 
a  hook,  passing  it  up  into  the  bowel,  and  then  withdrawing  it  with  its 
extremity  resting  against  the  surface,  so  as  to  engage  and  draw  down 
the  pouchas,  the  straining  or  bearing  down  of  the  patient  assisting  in 
their  extrusion ;  they  may  then  be  incised  or  cut  off  with  a  pair  of  curved 
scissors. 

Loss  of  Co-ordination  in  the  Muscles  of  Defecation.— In 
those  cases  where  it  can  be  ascertained  that  this  curious  trouble  is  not 
symptomatic,  sympathetic,  nor  reflex,  the  treatment  must  be  directed  to 
the  building  up  of  the  general  health,  such  as  electricity,  baths,  asafoetida, 
and  iron.     Kegular  outdoor  exercise  should  be  enforced. 

Sphincterismus. — This  condition,  though  frequently  attendant  upon, 
may  exist  in  the  absence  of,  any  fissure,  crack,  or  ulcer  of  the  anus.  It  is 
usually  associated  with  constipation.  In  its  treatment  magnesia  and 
rhubarb  are  to  be  used,  and  the  diet  must  be  simple,  unstimulating,  and 
taken  at  regular  intervals.  A  hot  hip-bath  at  night,  vrith  the  use  of  a 
belladonna  suppository,  often  proves  effective.  In  more  obstinate  cases 
a  Iwugie  covered  with  ointment  of  belladonna  should  be  used  daily.  In 
still  more  intractable  cases  the  muscle  must  be  forcibly  stretched  with  the 
fingers.  In  the  more  obstinate  cases  which  now  and  then  occur  it  becomes 
necessary  to  completely  divide  the  fibres  of  the  sphincter  muscle,  followed 
by  a  thorough  stretching  of  the  parts. 
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Pruritus  Ani. — This  distressing  and  vexatious  complaint  proceeds 
frequently  from  hemorrhoids.  When  caused  by  the  presence  of  seat- 
worms, they  must  be  dislodged  by  purgatives  and  enemata  of  quassia  or 
of  oue  composed  of  one  pari  of  carbolic  acid  to  six  parts  of  sweet  oil,  or 
of  turpentine  and  flaxseed  tea.  An  enema  of  milk  of  asafoetida  answers 
a  good  purpose.  If  the  pruritus  is  a  result  of  the  burrowing  of  the  itch 
insect,  any  wash,  ointment,  or  dressing  that  evolves  sulphuretted  hydro- 
gen will  rapidly  bring  relief.  If  caused  by  other  parasites,  an  applica- 
tion of  ung.  hydrarg.  or  red  precipitate  ointment,  followed  by  a  warm 
bath,  will  be  all  that  is  necessaiy.  In  some  it  is  a  symptom  of  dyspepsia, 
in  others  of  a  disordered  state  of  the  nerves  of  the  anus  independent  of 
local  cause :  in  this  case  iron,  quinia,  and  arsenic  should  be  given,  and 
the  patient  should  live  an  outdoor  life  as  much  as  possible.  The  remedies 
that  have  in  turn  been  extolled  and  abandoned  during  the  treatment  of 
this  distressing  condition  it  would  require  too  much  space  to  even  men- 
tion. The  following  are  among  the  best:  Sulphate  of  zinc  and  alum, 
equal  parts,  are  to  be  placed  in  an  earthen  vessel  and  heated  until  a 
glassy  mass  is  left,  which  is  to  be  dissolved  in  a  little  water  and  thrown 
into  tiie  bowel ;  palm  soap  pressed  into  the  anus,  ointments  of  carbolic 
acid  and  morphia  or  of  bromide  of  ]K)tassiiim  and  cosmoline,  citrine  and 
other  mercurial  ointments,  and  suppositories  containing  iodoform.  Alling- 
hara  uses  a  bone  or  a  metallic  plug  of  peculiar  construction,  so  as  to  keep 
the  anus  upon  the  stretch  at  night  without  sHi)ping  into  tiie  bowel.  The 
pressure  which  this  exerts  upon  the  nerves  and  vessels  prevents  the  itch- 
ing. Hot  (not  warm)  water  i)ressed  against  the  anus  with  a  sponge,  or 
ten-drop  doses  internally  of  tincture  of  gelsemium,  or  washes  of  dilute 
hydrocyanic  acid  or  of  chloroform,  or  ointments  of  balsam  of  Peru  or  of 
veratria  and  acouitia,  or  the  corrosive  chloride  of  mercury  in  solution 
applied  locally,  are  a  few  of  the  more  reliable  among  this  host. 

Stricture  of  the  Rectum  (Non-malignant). — The  main  modes 
of  treatment  of  non-malignant  stricture  of  the  rectum  are  two— by 
dilatation  or  by  linear  incision  (rectotomy).  Dilatation  may  be  practised 
by  the  finger  alone  or  by  the  finger  covered  with  hollow  rubber  covers  of 
various  sizes. .  These  are  ojien  at  the  end,  so  that  the  guiding  and  recog- 
nizing sense  of  touch  may  be  left  to  the  end  of  the  finger.  When  the 
stricture  is  out  of  reach  of  this  method,  cither  giun  or  metallic  bougies 
must  be  used,  beginning  with  the  smaller  sizes  and  deliberately  and  care- 
fully adding  sizes.  When  the  lumen  of  a  stricture  is  tortuous  it  is  best  to 
use  a  long  rather  flexible  rubber  bougie  having  an  olive-shaped  extremity. 
It  is  not  necessary  to  leave  these  bougies  standing  for  hours  in  a  stricture, 
according  to  the  practice  of  some ;  this  merely  excites  inflammation. 
Should  the  stricture  be  irritable,  every  second  or  third  day  would  be 
sufficiently  often  to  attempt  dilatation.  In  constrictions  which  are  firm, 
but  not  sensitive,  a  good  plan  is  to  insert  a  Molcsworth  elastic  tube  and 
gradually  distend  it  by  hydrostatic  pressure;  Barnes's  dilators  have  also 
been  successfully  used.  When  the  stricture  is  elastic  and  re-forms  itself 
at  once  after  dilatation,  incision  should  be  practised.  In  those  strictures 
which  are  low  down,  the  constriction  may  be  nicked  in  several  places  by 
a  hernia  knife,  the  blade  of  which  is  guided  along  a  finger  in  tlie  bowel ; 
when  high  up,  a  long  double-bladed  knife  must  be  employed.  In  syph- 
ilitic strictures,  in  addition  to  dilatation,  proper  alterative  treatment  is 
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indispensable.     As  dilatation  has  often  to  be  kept  up  for  a  long  time,  the 
patient  may  be  taught  to  practise  this  for  himself. 

Peri- Anal  and  Peri-Rectal  Abscess. — When  acute,  and  when  the 
surgeon  is  called  in  time,  the  prompt  application  of  leeches  may  abort  the 
abscess,  but  usually,  by  the  time  the  surgeon  sees  it,  it  is  necessary  to  apply 
hot  flaxseed  }K)ultices  as  fast  as  they  become  cool,  keeping  the  patient  in 
bed  upou  light  diet.  The  rule  is  to  oj^en  deeply  and  freely  so  soon  as 
the  least  softening  under  the  poultices  indicates  that  pus  is  within  reach. 
After  lancing,  the  poultices  should  be  continued  for  a  few  days:  then 
the  deep  wound  should  be  packed  with  a  strip  of  oiled  lint  and  allowwl 
to  granulate  from  the  bottom.  As  the  fetor  of  these  abscesses  is  horrible, 
they  should  be  injected  with  a  solution  of  jK'rmanganate  of  jwtash  or 
liq.  sodii  chlorinata.  When  the  chronic  variety  of  tliis  abscess  is  dis- 
covered, it,  with  all  its  sinuses,  diverticula,  and  jackets,  should  be  laid 
freely  open  uik)u  a  director  and  packed  with  carbolized  lint.  It  is  often 
very  necessary  in  these  chronic  cases  to  use  tonic  and  alterative  treatment, 
such  as  cod-liver  oil  and  iixlide  of  iron. 

GoNORRHCEA  OF  THE  Kectum. — Undoubted  cases  of  gonorrhoea  of 
the  rectum  in  the  persons  of  prostitutes  have  been  observed.  Burning 
heat  and  gresit  pain  are  usually  felt,  with  a  free  discharge  of  pure  pus : 
the  mucous  membraue  is  always  intensely  inflamed.  The  treatment  is 
simple;  an  injection  of  lead-water  and  laudanum  or  of  sulphate  of  zinc 
answers  a  good  purpose.  Primary  syphilitic  disease  of  the  anus  and  no- 
tum  is  rarelv  seen,  but  of  course  the  treatment  indicated  would  be  similar 
to  that  laid  down  for  ))rimary  syphilis  in  its  usual  localities. 

Impaction  op  Feces. — This  condition  usually  occure  among  the  aged 
and  in  women  after  parturition  and  in  cases  of  paralysis.  Those  jxjrsons 
of  sedentary  habits  who  do  not  i)ay  sufficient  attention  to  the  necessity  of 
a  daily  alvine  evacuation  sometimes  find  themselves  in  this  condition. 
Imj)action  occurs  not  infrequently  among  the  insane,  and  more  fre- 
(juently  among  women  than  men.  Allingham  states  that  he  has  never 
seen  a  case  of  impaction  in  a  young  ])ei'son ;  but  Wetherill  now  has 
under  his  care  a  most  obstinate  case  of  this  disonler  in  a  young  man 
whose  system  has  been  completely  broken  down  by  intemperance  in 
drink. 

In  paralysis  of  the  rectum  of  traumatic  origin  impaction  is  almost 
certain  to  hike  place  unless  gi^eat  care  is  tiiken  to  prevent  it.  Diarrhoa 
is  a  very  misleading  element  in  these  cases,  and  is  a  symptom  which  fre- 
quently deceives  those  who  arc  not  on  their  guanl.  The  clayey  mass  of 
feculent  matter  forms  a  haul  ball  in  the  distendeil  bowel,  around  which 
the  small  loose  passages  flow.  Spitsm  of  the  sphincter  ani  is  the  usual 
accompaniment  of  impaction,  and  the  muscle  should  be  gently  but  thor- 
oughly dilated  before  mciins  can  be  used  to  free  the  canal.  The  finger 
or  the  handle  of  a  tablespoon  is  best  to  ase  in  the  dislodgment  of  these 
masses,  and  should  be  oiled  before  introduction,  the  accumulation  broken 
up,  and  then  washed  out  by  an  enema  of  soap,  turpentine,  and  warm 
water.  Purgatives  and  hydragosjuo  cathartics  usually  fail  to  give  relief, 
and  add  much  to  the  patient's  discomfort.  The  Iwwel  once  fit?e(l,  care 
must  be  taken  to  prevent  a  ixijictMunulution,  which  very  readily  takes 
]>lace,  as  the  lx)wel  in  these  cases  is  distended  and  has  h)st  tone.  To  this 
end  frequent  enemata  of  cold  water  should  be  aseil,  and  tlie  patient  should 
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take  a  pill  of  dried  sulphate  of  iron^  sulphate  of  quiuia,  extract  of  nux 
vomica,  extract  of  aloes,  as  recommended  by  Allingham.  The  diet 
should  be  restricted.  An  excellent  adjunct  to  this  treatment  is  the 
local  use  of  the  faradic  galvanic  current  daily  after  breakfast.  Let  the 
j)atient  lie  upon  a  bed  and  apply  one  pole  or  electrode  to  the  anus,  while 
the  other  one  is  passed  with  pressure  along  the  course  of  the  large  intes- 
tine. Not  infrequently  it  happens  after  this  has  been  continued  for  a  few 
minutes  that  a  very  urgent  desire  is  felt  to  go  to  stool.  In  the  case  men- 
tioned of  the  young  man  affected  with  impaction  this  treatment  answered 
admirably  well,  but  before  its  use  he  had  to  take  a  small  dose  of  croton 
oil  daily  to  cause  an  action  of  the  bowels,  all  milder  measures  having 
proved  ineffectual.  It  is  important  in  these  cases  to  interdict  a  seden- 
tary mode  of  life, 

iRRiTABiiE  Rectum. — A  rectum  is  said  to  be  irritable  when  it  shows 
an  intolerance  of  the  presence  of  feces  or  flatus,  causing  frequent  desire 
to  go  to  stool.  From  such  abnormal  activity  of  the  part  there  arise  a 
burning,  uncomfortable  impression  of  fulness  and  a  soreness  of  the  anus. 
If  aftei'  examination  it  is  found  that  there  is  no  local  exciting  cause,  a 
starch  euema  containing  forty  drops  of  laudanum  should  be  given  and 
retained.  This  plan  of  treatment  will  usually  afford  relief.  Should  the 
irritability  prove  to  be  obstinate,  examine  the  rectum,  and  if  a  spot  of 
redness  or  increased  vascularity  be  found,  touch  the  spot  with  strong 
nitric  acid. 

Concretions  in  the  Rectum. — These  occur  less  frequently  than  do 
impactions,  and  differ  from  them  in  being  cylindrical  and  nucleated,  the 
nuclei  being  such  bodies  as  balls  or  tangled  masses  of  hair,  or  coins, 
buttons,  biliary  calculi,  or  the  like.  Covering  these  are  matted  animal 
or  vegetable  fibres  or  hardened  fecal  matter.  They  are  not  so  readily 
dislodged  as  are  impactions,  and  it  is  necessary  to  dilate  the  sphincter 
thoroughly  and  remove  them  with  a  scoop.  Not  infrequently  these 
bodies  are  bathed  in  pus  and  are  very  fetid. 

Proctitis,  or  Inflammation  op  the  Rectum. — This  may  be  either 
acute  or  chronic,  the  latter  being  a  disease  of  the  aged.  Allingham  rec- 
ommends in  this  variety  small  doses  of  Barbadoes  aloes  to  stimulate  the 
bowel,  also  such  dnigs  as  copaiba,  turpentine,  and  black  pep|)er.  As  an 
injection  in  the  acute  form  starch  and  laudanum,  or  bismuth  suspended 
in  a  mucilaginous  vehicle,  should  be  used.  Probably  the  use  of  small, 
smooth  fragments  of  ice  in  the  rectum  would  allay  the  tenesmus  and 
help  to  subdue  the  inflammation. 

Prolapsus  Ani  and  Procidentia. — Prolapsus  occurs  much  more 
frequently  in  children  than  in  adults,  making  its  apj)earance  at  every 
movement  of  the  bowels.  The  child  thus  affected  should  not  1x3  allowed 
to  sit  upon  the  chamber- vessel  and  strain,  but  should  lie  upon  the  side  or 
stand,  while  the  nui-se  should  be  instructed  to  draw  to  one  side  one  of  the 
buttocks  so  as  to  tighten  the  anal  orifice.  After  the  motion  the  protruded 
part  should  be  well  washed  in  cold  water,  and  afterward  with  some 
astringent  solution  of  oak-bark,  matico,  or  a  weak  solution  of  carbolic 
acid  applied  with  a  soft  S|>onge.  The  bowel  should  then  be  gently 
returned  and  the  child  be  allowed  to  lie  at  rest  for  a  while.  If  there 
exists  intestinal  irritation,  small  doses  of  mercury  with  chalk,  with  rhu- 
barb at  night,  witli  wine  of  iron  three  times  daily,  would  be  indicated 
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The  application  of  an  aual  pad  and  a  T-bandage  will  give  sufficient  sup- 
port. If  this  treatment  be  carried  out  a  cure  usually  results  in  a  few 
weeks.  Some  cases  do  not  yield  to  this  mode,  and  then  the  surgeon  has 
to  make  trial  of  ergotin  given  hypodermically.  each  injection  represent- 
ing a  grain  of  ergot,  which  is  to  be  tliroAvn  into  the  submucous  tissue 
of  the  rectum  every  second  day  for  two  weeks.  Should  relief  not  follow 
its  use,  cauterization  is  to  be  tried.  The  cauterants  usually  applied  are 
nitrate  of  silver,  acid  nitrate  of  mercury,  and  nitric  acid.  Of  these, 
nitric  acid  is  the  best.  After  ansesthesia  is  complete  every  portion  of 
the  extrusion  should  be  touched  with  the  acid,  care  being  taken  not  to 
bring  it  into  contact  with  the  skin ;  afterward  tlie  bowel  is  to  be  fi-eely 
oiled  aud  returned.  To  prevent  its  extrusion  the  bowel  should  be  filled 
with  soft  cotton  wool,  a  compress  placed  over  the  anus,  and  the  buttocks 
strapped  tightly  together  with  adhesive  plaster.  For  a  general  quieting 
effect  the  child  should  be  given  paregoric.  About  the  fourth  day  the 
adhesive  plaster  may  be  removed  and  a  dose  of  castor  oil  administered, 
which  will  bring  away  the  cotton  pluff  with  the  dejection. 

Prolapsus  and  procidentia  in  the  adult  are  much  less  manageable; 
indeed,  these  conditions  are  asually  very  obstinate.  There  may  exist 
(Pluses  extraneous  to  the  bowel,  such  as  urethral  stricture  or  enlai^ 

E restate  or  an  impacted  renal  calculus  or  a  calculus  of  the  prostate.    The 
owel  should  be  searched  for  polypi  or  hemorrhoids,  and  the  prolapse 
may  be  cured  by  the  removal  of  the  irritating  cause.     Failing  to  find 
any  such  cause,  die  surgeon  has  at  his  command  either  cauterization  or  a 
removal  of  redundancy.     The  former  may  be  by  nitrate  of  silver  or  acid 
nitrate  of  mercury  or  the  actual  cautery.     It  is  well  not  to  apply  these 
strong  acids  to  the  aged  or  those  who  are  broken  down  in  health,  as  veiy 
destructive  sloughing  has  followed  their  use  in  tliese  cases.     When  the* 
are  used,  the  same  plan  as  that  mentioned  in  case  of  prolapse  in  children 
sliould  be  pursued.     Strong  carbolic  acid  may  be  used  in  these  cases  with 
much  less  risk  of  sloughing  than  when  the  acid  is  employed,  and  it  may 
be  applied  oftener — ^indeed,  daily  if  desirable.     Van  £uren  has  reoom- 
mended  linear  cauterization  with  the  hot  iron  to  the  mucous  membrane, 
the  bowel  contracting  as  a  result  of  cicatrization.     In  adults  generally, 
and  es])ecially  in  the  aged,  all  the  forms  of  cauterization  are  less  satis- 
factoi7  as  a  means  of  relief  than  either  of  the  various  modifications  of 
Copeland's  operation,  which  consists  in  removing  by  ligation  elliptical 
portions  of  the  mucous  and  submucous  tissues  of  the  prolapsed  bowel. 
The  most  satisfactory  of  these  is  either  to  excise  two  or  three  oval  portions 
of  the  mucous  membrane  with  flat-curved  scissors  and  bring  tlie  edges 
together  with  interrupted  suture,  or  to  pinch  up  in  several  places  the 
redundancy  in  a  Smith's  clamp  and  cut  off  the  folds  in  advance  of  tlie 
instrument,  applying  to  the  stumps  the  hot  iron.     Allingham  prefers 
ligatures  of  horsehair  in  tliese  operations,  and  mentions  the  carboliied 
catgut  in  preference  to  silk.     He  cautions  the  operator  not  to  carry  his 
knife  into  the  submucous  tissue,  as  fi*ee  hemorrhage  would  inevitably 
occur. 

In  old  cases  of  prolapsus  or  of  procidentia  tliat  are  not  amenable  to 
operative  treatment  much  can  be  done  to  render  them  comfortable:  the 
air-dilated  gum  pessary  will  sometimes  aflFbrd  relief,  or  a  pad  and  T-bond- 
age  will  prevent  the  parts  becoming  ulcerated  by  friction.    Neither  gallic 
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nor  tannic  acid  answers  the  purpose  so  well  as  acorn  floor.  The  frequent 
use  of  cold  water  to  the  part  is  always  attended  with  comfort,  and  some- 
times with  relief.  In  these  old  cases  of  great  relaxation  N^laton  has 
used  strychnia  by  the  mouth,  and  Weber  (of  New  York)  hypodermio- 
ally,  with  fair  result.  Vidal  has  cured  three  cases  by  tlie  repeated  use 
of  ergotin  locally,  hypodermically.  In  order  to  bring  about  a  radical 
cure  in  these  very  chronic  cases,  very  decided  means  sometimes  are  justi- 
fiable. The  late  Mr.  Hey  of  Leeds  was  the  first  to  propose  a  phm  by 
which,  through  cicatricial  contraction  and  inflammatory  gluing  together 
of  the  various  tissues  composing  the  bowel,  the  anus  and  sphincter  mus- 
cle might  be  strengthened  and  improved  in  tone;  to  which  end  he  pro- 
posed to  cut  away  Uie  penduloas  flaps  of  skin  around  the  anus.  In  cases 
where  these  flaps  are  very  redundant  a  cure  is  sometimes  effected  by  this 
procedure  alone.  Other  cases  will  be  benefited  by  the  operation  proposed 
by  Dupuytren,  which  consists  in  the  removal  of  radiating  folds  of  the 
skin  and  mucous  membrane  at  the  edge  of  the  anus.  To  quote  from 
Holmes's  System  of  Surgery:  "This  operation  is  efiected  by  laying  hold 
of  the  fold  of  skin  on  each  side  of  the  anus  with  forceps,  then  with  a 
sharp  curved  pair  of  scissors  removing  lx)th  skin  and  mucous  membrane. 
In  very  severe  cases  four  or  six  applications  of  the  scissors  may  be 
necessary." 

Polypus  of  the  Rectum. — ^The  polypi  of  the  I'ectum  are  the  gelat- 
inoid  and  the  fibroid,  but  as  a  very  rare  occurrence  a  villous  or  warty 
Kjlypus  has  been  found.  Polypoid  growths  are  very  different  bodies, 
ut  tliey  are  too  frequently  confounded  with  true  polypL  The  only 
treatment  is  their  removal,  and  the  safest  method  is  by  ligation  of  the 
pedicle,  and  either  cutting  off  the  growth  in  advance  of  the  knot  or 
returning  it  into  the  bowel.  The  patient  should  remain  quiet  until  the 
sloughing  is  complete,  and  his  bowels  must  be  confined,  otherwise  profuse 
and  very  troublesome  hemorrhage  might  ensue.  Their  removal  by  the 
clamp  and  cautery  is  equally  safe.  Their  removal  by  torsion  or  by  the 
scissors  is  unsafe. 

The  peculiar  villous  polypus  causes  great  and  exhausting  hemorrhage. 
A  case  was  successfully  treated  by  the  application  of  fuming  nitric  acid. 

Fistula  in  Ano. — In  the  palliative  treatment  of  this  very  common 
malady  no  great  amount  of  relief  can  be  affoixled.  Those  who  are  aged 
and  feeble  or  those  who  are  much  broken  down  will  find  comfort  to  attend 
the  free  local  use  of  warm  water,  and  the  sinuses  should  be  injected  with 
dilute  solutions  of  one  of  the  mineral  astringents,  the  strength  of  these 
not  exceeding  two  grains  to  the  fluidounce  of  water.  Cosmoline,  simple 
oerate,  ointment  of  the  oxide  of  zinc,  and  even  fresh  lard,  make  the  patient 
easier,  as  they  prevent  friction  of  the  buttocks.  One  of  the  forms  of  the 
nulical  treatment  consists  in  the  division  of  all  the  structures  between  the 
fistulous  tract  and  the  surface.  This  may  be  accomplished  either  by  tlie 
use  of  the  knife  or  by  seton.  Stimulating  injections  or  cauterization  has 
been  known  occasionally  to  permanently  close  fistulse  in  ano ;  but  such 
plans  of  treatment  are  unreliable,  and  usually  unjustifiable.  When  the 
fistula  is  not  so  high  up  in  the  bowel  as  to  render  the  use  of  the  knife 
unsafe,  this  plan  of  treatment  should  be  adopted.  As  an  invariable  pre- 
liminary to  all  operations  upon  the  rectum  the  bowels  should  be  thor- 
oughly emptied  and  the  patient  should  be  placed  under  the  influence  of 
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an  anajstlietic.  A  flexible  grooved  director  should  then  be  carried  through 
the  opening  of  the  tract  upon  the  surface  and  along  the  tract  to  its  opening 
in  the  bowel,  should  such  exist.  The  forefinger  within  the  rectum  will 
meet  the  point  of  the  director  as  it  emerges  from  the  internal  oj^ening, 
and  the  director  should  be  pushed  onward  and  its  extremity  guided  out- 
ward until  it  rests  fairly  upon  the  sound  integument  outside,  and  all  the 
included  structures  should  be  divided  along  the  groove  of  the  director 
with  a  sharp-pointed  curved  bistoury.  Should  the  fore  finger  in  the 
rectum  not  discover  an  internal  oi)ening,  one  should  be  forced  at  the 
very  bottom  of  the  tract  by  rotating  the  point  of  the  dii*ector  while 
making  counter-pressure  with  the  end  of  the  finger.  Should  several 
fistulse  be  found,  they  should  be  treated  in  like  manner.  Sometimes  it 
will  be  found  that  the  incision  is  overlapped  by  the  dusky-red  flaps  com- 
posing its  margins,  in  which  case  they  should  be  trimmed  off  with  scissors. 
When  the  tract  extends  deeper  than  its  internal  opening,  the  latter  should 
be  ignored  and  the  sinus  laid  open  to  its  very  bottom.  When  no  external 
opening  exists,  one  should  be  made,  and  the  guide  for  this  incision  will 
be  a  point  of  induration  felt  by  the  finger  at  some  ]>oint  not  far  from  the 
surface.  The  director  entering  at  this  point  will  find  the  tract,  and  should 
be  pushed  forward  as  described  above.  These  oi)ened  sinuses  should  be 
packed  with  lint  soaked  in  carbolized  oil  and  confined  by  a  pad  and  a 
T-bandage.  It  is  the  practice  at  the  Pennsylvania  Haspital  to  apply 
after  division  a  stick  of  caustic  potassa,  allowing  it  to  remain  in  contact 
with  the  cut  surfaces  for  sevcml  seconds,  after  which  the  wounds  are 
to  be  packed.  This  procedure  ensures  their  healing  from  the  bottom. 
The  bowels  should  be  confined  for  a  few  days,  after  which  a  dose  of  oil 
may  be  given.  Besides  attention  to  cleanliness  and  a  daily  renewing  of 
the  packing  no  further  treatment  will  be  demanded.  The  hemorrhage 
attending  these  operations  is  usually  trifling.  Should  a  vessel  spring,  a 
ligature  may  be. thrown  around  it.  When  an  abundant  genend  oozing 
occurs,  the  rectum  must  be  packed  and  a  compress  and  bandage  firmly 
applied.  Should  the  surgieon  prefer  the  seton  oi>eration,  he  should  carir 
several  threads  of  stout  silk  or  ^  piece  of  rubber  cord  on  an  eyed  probe 
into  the  fistula  and  out  of  its  internal  opening,  and  by  tying  their  ends 
firmly  down  upon  the  enclosed  tissues  slowly  effect  the  same  result  as  in 
the  cutting  operation.  When  the  seton  used  is  silk,  the  ends  should  be 
carried  through  holes  in  a  round  leaden  plate  or  through  those  of  an 
ordinarv  button,  and  tied.  These  setons  are  to  be  drawn  tiditer  every 
three  or  four  days  until  the  division  of  the  enclosed  tiasues  is  complete. 
The  sul)sequent  treatment  is  the  same  as  in  the  other  operation. 

A  difference  of  opinion  exists  among  surgeons  as  to  the  propriety  of 
operating  for  fistula  in  ano  in  jiersons  afflicted  with  tubercular  disease  of 
the  lungs.  The  practice  of  the  present  day  is  decidedly  in  favor  of  operat- 
ing, without  reference  to  the  condition  of  the  lungs,  provided  die  jxitienl 
is  not  too  much  reduced  in  strength. 

An  operation  for  fistula  in  ano  has  been  proposed  and  practised  by 
Reeves,  which  is  a  compromise  between  catting  and  ligation.  He  sa}*3: 
"  It  consisted  in  passing  a  strong  and  well-waxed  silk  ligtxture  alonir  the 
*rack  of  the  fistula  into  the  bowel.  An  ordinary  surgical  probe  with  an 
eye  in  its  end  carried  this  thread  into  the  rectum.  My  bivalve  expiuiding 
si)eculum  was  previously  introduced,  and  by  its  use  there  was  no  difficulty 
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in  seeing  and  seizing  the  ligature  and  bringing  it  out  through  the  anus. 
The  probe  was  then  withdrawn,  and  the  ends  of  the  silk  were  wound 
round  two  strong  pieces  of  wood  which  were  held  between  tlie  fingers 
of  each  hand.  An  assistant  passed  a  finger  on  either  side  of  the  track  of 
the  fistula  to  steady  the  tissues  and  to  ixisist  the  traction  which  was  put 
on  the  silk  thread.  The  two  pieces  of  wood  were  then  drawn  toward  me 
with  a  rapid  sawing  motion,  and  the  fistula  was  quickly  divided,  with  the 
loss  of  sciircely  any  blood.  Some  oiled  lint  and  a  pad  and  bandage  were 
a])p]ied  in  the  usual  way;  and  the  wound  healed  well.  No  anaesthetic 
was  administered,  and  although  the  patient  did  not  relish  the  operation, 
still  it  was  quite  bearable,  and  what  she  felt  most  was  a  burning  sensation, 
due,  doubtless,  to  the  friction  of  the  silk.'' 

Hemorrhoids. — The  treatment  of  this  form  of  rectal  and  anal  disease 
is  either  medical  or  surgical  according  to  the  gravity  of  the  case  and 
aecoixling  to  the  obstinacy  with  which  it  resists  local  and  general  thera- 
peutic agents.  An  ordinary  acute  attack  of  external  ])iles,  such  as  is 
often  produced  by  neglect  of  the  bowels,  causing  constipation,  may  1^ 
treated  in  the  following  manner:  The  patient  should  rest  and  avoid  stim- 
ulating food  and  beverages.  He  should  employ  cold  bathing  to  the  part 
frequently:  indeed,  great  comfort  and  relief  often  follow  this  treatment 
alone.  An  ointment  of  tannic  acid,  glycerin,  and  simple  cerate,  or  one 
containing  calomel  and  extract  of  opium,  will  be  found  useful.  Fresh 
lard,  cosmoline,  vaseline,  cokl  cream,  ointment  of  the  oxide  of  zinc  (ben- 
zoated)  or  an  ointment  containing  extract  of  opium,  extract  of  galls,  and 
extract  of  belladonna  or  stramonium,  are  some  among  many  agents  that 
have  been  extolled  for  their  relief.  H.  C.  Wood*  recommends  enemata 
of  solution  of  chlorate  of  potassium  and  laudanum,  Enemata  of  lime- 
water  and  linseed  oil  are  recommended  by  Agnew :  "  One  of  the  very 
best  formulas  for  allaying  the  irritation  incident  to  hemorrhoidal  affec- 
tions consists  of  the  following  combination :  Acetate  of  lead  and  tannin, 
of  each  fifteen  grains;  carbonate  of  lead  and  extract  of  stramonium,  of 
each  thirty  grains ;  creasote,  five  drops.  With  a  sufficient  quantity  of 
cocoa-butter  mould  this  into  fifty  suppositories." '  The  internal  exhibi- 
tion of  the  balsam  of  copaiba,  twenty  droj>s  in  capsules  taken  four  or  five 
times  daily,  or  the  use  of  fifteen  drops  of  liquor  potassa  rubl)ed  up  with 
half  a  drachm  of  the  balsam  into  emulsion,  taken  three  times  a  day,  has 
l)een  much  extolled,  as  has  also  the  confection  of  black  pepper.  Sometimes 
these  various  means  will  cure  a  chronic  or  long-standing  case  of  piles,  either 
internal  or  external.  Wetherill  has  found  that  the  topical  application  of 
rectified  oil  of  amber  has  cured  long-standing  cases  of  piles.  This  oil 
should  not  be  applied  in  cases  where  much  inflammation  exists,  and  where 
the  piles  are  internal  the  best  mode  of  bringing  it  in  contact  with  them 
is  to  incorporate  from  three  to  five  minims  of  the  oil  with  sufficient  cocoa- 
butter  to  make  a  suppository.  One  of  these,  pushed  into  the  bowel  night 
and  morning  for  a  week,  will  not  infrequently  cause  tlie  piles  to  shrink 
up  and  finally  to  disappear.  The  bowels  should  be  kept  open  with  the 
compound  powder  of  licorice.  It  should  be  remembered  that  magnesia 
irritates  hemorrhoids.  Success  has  followed  the  internal  use  of  ergotin, 
of  the  fluid  extract  of  hamamelis  virginica,  of  the  corn  blast  (ustilago 
muidis),  and  of  small  doses  of  aloes  combined  with  hyoscyamus.     I). 

'  PhUada,  Med,  Timex,  Dec.  6,  1879.        '  Surgery  in  the  Pennsylvania  Honpitalj  p.  210. 
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Young  has  had  good  results  follow  the  internal  use  of  glycerin.  Chronic 
cases  of  piles  have  been  cured  by  the  application  of  ointments  con- 
taining carbonate  of  lead,  creasote,  carbolic  acid,  or  iodoform.  Ergotin 
used  hypodermically  in  the  vicinity  of  the  anus  or  injected  into  the  piles 
has  frequently  resulted  in  a  complete  cure,  and  the  same  may  be  said  of 
the  injection  of  carbolic  acid  directly  into  the  tumors.  In  the  application 
of  cold  water  to  inflamed  piles  it  should  be  borne  in  mind  that  its  forcible 
impingement  upon  them  m  a  fine  stream  acts  far  more  efficiently  than  the 
mere  bathing  them.  Some  cases  do  better  under  the  use  of  warm  water 
or  warm  sedative  and  astringent  lotions.  A  warm  flaxseed  poultice  mixed 
with  laudanum  is  a  very  comfortable  application.  In  obstinate  cases  of 
]>rolapse  Agnew*  recommends  the  use  of  a  rectal  obturator  or  the  use  of 
a  hemorrhoidal  truss. 

Those  who  sufier  from  prolapse  of  piles  should  avoid  the  habitual  use 
of  cushioned  seats.  They  should  assume  a  semi-erect  posture  during 
defecation,  or,  when  this  is  attended  with  difficulty  or  inconvenience,  they 
should  contrive  a  portable  water-closet  seat  by  boring  a  hole  an  indi  and 
a  half  in  diameter  through  a  piece  of  planed  board,  bevelling  it  so  as  to 
fit  the  person.  These  means  will  often  prevent  the  extrusion  of  the 
tumors.  After  defecation  the  patient  should  rest  for  a  little  while  in  the 
recumbent  attitude. 

The  careful  touching  of  external  piles  with  strong  nitric  acid  is  a  mode 
of  treatment  that  has  been  quite  successful  in  the  hands  of  some  surgeons. 
The  intolerable  itching  of  these  bodies  can  be  allayed  by  touching  them 
with  tincture  of  aconite-root  or  with  a  concscntratcd  tincture  of  prickly- 
ash  bark.  Freezing  them  with  the  ether  spray  allays  the  pain  and  itch- 
ing for  the  time  being,  but  these  symptoms  return  with  redoubled  enei^ 
after  the  eflect  has  subsided. 

Should  an  attack  of  the  external  variety  of  piles  not  result  in  absorp- 
tion, but  leave  an  excrescence,  painless  but  inconvenient,  and  liable  at  any 
time  to  become  inflamed,  excision  would  be  in  oider.  Divide  the  intt^i- 
ment  by  an  incision  radiating  from  the  anus,  separate  the  skin  from  the 
tumor  down  to  its  base,  and  after  seizing  it  with  toothed  forcejw  cut  it 
off  with  scissors  curved  on  tlie  flat.  Little  flajis  or  tabs  of  skin  remain- 
ing after  piles  may  be  snipped  off  with  scissors.  It  is  not  well  to  operate 
upon  external  piles  unless  they  obstinately  resist  all  milder  treatment. 
There  are  frequently'  venous  enlargements  containing  blood-clot,  and 
when  this  condition  exists  proceed  as  follows:  Pinch  up  the  little  tumor 
l)etween  the  thumb  and  finger  of  the  left  hand ;  transfix  its  base  with  a 
curved  bistoury,  and  cut  out ;  at  the  same  time,  by  pressure  with  tlie 
thumb  and  finger,  extrude  the  clot.  Fill  the  bottom  of  the  little  sac 
with  cotton  wool,  and  the  operation  is  complete.  It  is  not  necessary  in 
these  cases  to  wait  until  the  inflammation  subsides  before  operating. 

The  operative  treatment  of  the  internal  variety  may  be  by  strangula- 
tion, by  the  cautery,  by  the  6craseur,  and  by  the  use  of  caustics.  The 
former  of  these  is  the  safest  and  most  convenient  method,  and  the  one 
usually  employed  in  tlie  Pennsylvania  Hospital,  and  should  be  performed 
in  the  following  manner:  The  lower  bowel  having  been  tlioroughly  evac- 
uated and  the  patient  etherized,  the  operator  should  gently  but  firmly 
stretch  the  sphincter.     The  patient  should  be  placed  upon  the  side,  with 

*  Agnew'B  Sargenfj  yol.  i.  p.  446. 
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the  upper  part  of  the  body  prone,  the  hips  elevated,  and  the  thighs  flexed 
upon  tlie  abdomen.  Transfix  the  largest  tumor  with  a  strong,  long-han- 
dled tenaculum,  cut  through  the  skin  at  the  base  with  a  kni%  or  scissors 
around  its  external  half,  and  hand  the  hook  to  an  assistant,  instructing 
him  to  make  gentle  traction.  Then  encircle  the  mass  with  a  stout  cord 
if  the  mass  is  not  too  large,  or  pass  a  stout  needle  threaded  with  a  double 
silk  ligature,  from  without  inward,  deeply  through  the  base  of  the  pile, 
drawing  it  through  the  mucous  membrane  on  the  opposite  side ;  cut  loose 
the  needle  and  tie  tightly,  so  as  to  completely  strangulate  the  included 
tissues  on  either  side  and  leave  the  ends  of  the  ligature  long.  Treat  all 
tlie  remaining  tumors  in  a  similar  manner  seriatim,  and  then  with  scissors 
cut  away  the  strangulated  bodies  to  within  a  safe  distance  of  the  ligatures, 
the  ends  of  which  are  now  to  be  cut  off  close.  Place  an  opium  supposi- 
tory in  the  bowel,  and  the  operation  is  complete. 

When  for  any  sufficiently  good  reason  the  patient  will  not  bear  the 
ordinary  anaesthetics,  it  will  become  necessary  to  modify  the  operation  as 
follows :  The  tumors  having  been  well  extruded  by  enema  of  warm  water 
or  by  the  efforts  of  the  patient,  bend  him  forward  over  a  chair  and  direct 
an  assistant  to  draw  asicle  the  buttocks.  Then  pass  the  double  ligatures 
as  before  indicated,  but  refrain  from  tying  until  all  the  tumors  are  thus 
secured,  as  the  operator  will  find  it  convenient  to  draw  upon  the  ligatures 
to  keep  the  mass  of  piles  within  view  and  working-distance.  Then  draw 
down  each  tumor,  cut  around  its  base,  and  tie  as  before ;  cut  off  the  ends 
of  the  ligatures  and  the  greater  portion  of  each  strangulated  tumor,  and 
return  everything  within  the  bowel,  and  follow  with  an  opium  supposi- 
tory. In  many  cases  Morton  has  used  the  nitrous  oxide  gas  with  the  best 
results.  The  hook  should  then  be  withdrawn,  and  each  knot  should  be 
drawn  more  firmly  down  prior  to  its  reduplication.  Following  this  pro- 
cedure, if  properly  carried  out,  the  tumors  will  change  color,  becoming 
blue,  thus  indicating  complete  strangulation. 

The  operation  by  the  clamp  and  cautery  is  a  good  method  when  the 
hemorrhoidal  tumors  are  small.  The  operation  is  that  of  Mr.  Cusack 
of  Dublin,  and  the  clamp  employed  is  that  invented  by  Mr.  H.  Smitli 
of  London.  This  instrument  is  so  well  known  that  a  detailed  descrip- 
tion of  it  would  be  unnecessary.  In  operating  with  it  the  tumor  is  to 
l)e  drawn  well  out  and  the  clamp  applied  close  up  to  its  attachment  with 
the  bowel.  Strangulation  is  effected  by  means  of  the  screw  which  runs 
through  the  shafts  of  the  handles.  This  accomplished,  the  strangulated 
portion  is  cut  off  with  scissors,  which  should  leave  a  stump  three-eighths 
of  an  inch  long.  To  this  stump  apply  the  actual  cautery  at  a  dull  red 
heat,  touching  its  every  portion,  after  which  unscrew  and  remove  the 
clamp  and  look  for  hemorrhage.  Should  any  occur,  touch  the  bleeding 
point  with  the  hot  iron.  Confine  the  patient  to  l>ed  for  five  or  six  days 
and  give  sufficient  opium  to  confine  the  bowels.  After  this  time  has 
elapsed  administer  a  dose  of  oil.  Remember  that  but  one  pile  should  be 
clamped  at  one  time.  "  The  taking  'two  piles  into  the  clamp  at  once  is 
sure  to  result  in  hemorrhage."  Do  not  allow  the  cautery-iron  to  touch 
the  clamp.  After  the  operation  return  the  parts  within  the  sphincter  and 
cut  off  any  tabs  of  redundant  integument  with  scissors. 

The  removal  of  internal  piles  by  means  of  the  ^craseur  was  the  favorite 
operation  of  Chassaignac,  but  it  is  a  mode  of  procedure  which  is  now 
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regarded  with  disfavor  by  the  best  surgeons  on  account  of  the  liabilih'  to 
hemorrhage,  and  from  the  fact  that  troublesome  and  injurious  fontnu*- 
tions  of  the  anus  have  not  infrequently  followed  its  use.  The  emjJov- 
ment  of  iron  or  copper  wire  instead  of  the  usual  chain  has  been  ix-cuni- 
mended  by  those  who  prefer  this  mode  of  operation.  The  plan  adoptnl 
by  Chassaignac  was  to  pedunculate  the  j)iles  by  tying  a  ligature  arouiMl 
the  base  and  drawing  them  down.  The  chain  being  then  applied,  the 
strangulation  and  crushing  off  was  slowly  accomplished  by  means  of  tlie 
lever  of  the  instrument.  It  should  take  from  twenty  to  twenty-five  min- 
utes' crushing  to  accomplish  this  object. 

For  the  treatment  of  internal  piles  by  caustics  Houston  of  Dui)Iin 
used  strong  nitric  acid,  A  fenestrated  speculum  should  be  emplmwl, 
and  the  acid  should  be  applied  with  a  piece  of  wood  or  with  a  glitss 
brush,  care  being  taken  to  limit  its  action  to  the  tumors,  the  reduiidaut 
liquid  being  mopped  up  with  a  swab  of  lint  or  prepared  absorbent  cotton. 
The  entire  surface  should  afterward  be  bathed  in  oil.  The  acid  Ls  relied 
upon  to  produce  a  granulating  surface,  by  the  healing  of  which  and  by  tlie 
subsequent  contraction  a  cure  is  sometimes  achieved.  At  best,  this  plau 
of  treatment  has  proved  tedious  and  unsatisfactory. 

Chloride  of  zinc  and  caustic  j>otassa  are  even  more  unsatisfactory  agents 
for  this  puq)ose  than  Ihe  acid,  as  they  are  very  violent  in  local  destruction 
and  their  action  is  very  difficult  to  limit.  The  use  of  caustic  potassa  was 
last  revived  by  Amussat,  but  failed  to  find  favor  from  his  con  tern  porarifc*, 
and  soon  fell  into  merited  disuse.  Van  Buren  says :  "  From  recent  expe- 
rience with  the  thermo-cautery  of  Paquelin,  I  am  disposetl  to  reganl  it  as 
more  manageable  than  nitric  acid,  and  at  least  equally  efficient."  Ailing- 
ham  mentions  favorably  tlie  strong  carbolic  acid  as  a  substitute  for  the 
nitric  as  an  application  to  vascular  and  granular  surfaces.  The  reckless 
method  employed  by  the  older  surgeons  of  cutting  off  internal  piles  with 
the  knife  or  with  scissors,  without  any  precautions  against  bloediug,  is 
merely  mentioned  in  condemnation.  Usually  no  serious  symptoms  are 
to  be  expected  after  operations  for  hemorrhoids,  but  to  this  general  rule 
there  are  exceptions.  Morton  knows  of  two  consecutive  cases  of  tetanus 
after  this  operation  performed  in  a  hospital  in  this  city,  and  both  termi- 
nated fatally.  One  of  the  most  common  occurrences  after  the  ligation  of 
piles  is  retention  of  urine,  generally  lasting  for  a  day  or  two  and  requiring 
the  use  of  the  catheter. 

Hemorrhage  from  the  Rectum. — Bleeding  from  these  parts  is  more 
usually  of  a  venous  than  an  arterial  character,  but  in  some  cases  of  hemor- 
rhoids the  bleeding  is  either  arterial  or  arterio-venous.  The  latter  occurs 
upon  the  detachment  of  a  polypus,  but  not  necessarily  of  a  polypoid  growth. 
Arterial  or  mixed  bleeding  occurs  in  carcinoma  and  in  rodent  ulcer,  and 
also  from  the  stumps  of  badly-occluded  piles.  In  cases  of  vicarious  men- 
struation from  the  rectum  the  venous  blood  simply  oozes  from  thesurfaec 
of  the  over-congested  raucous  membrane.  This  condition  should  be  read- 
ily diagnosed  by  the  physical  properties  of  the  blood  and  from  the  history 
of  the  patient.  In  almost  all  cases  of  bleeding  near  the  anus  it  will  be 
iiossible  to  pick  up  the  vessel  or  the  bleeding  point  on  a  tenaculum  and 
ligate  with  silk,  which  is  the  most  satisfactory  method  to  the  surgeon. 
The  rectum  has  been  dragged  down  with  volsella  forceps  to  apply  a  liga- 
ture to  a  point  high  up,  but  in  some  of  these  cases  the  acupressure  pm 
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with  the  twisted  suture  will  be  found  more  convenient.     Should  hemor- 
rhage ocxjur  after  the  ligation  of  piles  which  cannot  be  checked  by  liga- 
ture,  such  as  a  general  oozing,  pass  all  the  ligatures  through  a  hole  made 
in  the  centre  of  a  small  round  sponge,  then  tie  them  across  a  piece  of  stick 
(thus  constructing  a  sort  of  tourniquet),  and  twist  this  around.    Van  Buren 
cites  a  case  in  which  a  sudden  laceration  of  the  integument  and  sphincter 
occurred  during  forcible  dilatation  in  a  case  of  hemorrhoids  in  a  very 
broken-down   subject,  with   very   copioas   hemorrhage.      He   i>assed   a 
sponge  armed  with  a  double  ligature  into  the  bowel,  and,  directing  an 
assistant  to  make  traction  upon  the  threads,  the  bleeding  was  checked. 
Injecting  ice-water  and  perchloride  of  iron  into  tlie  rectum  will  often 
check  hemorrhage.     Allingham  prefera  the  persulphate  of  iron  to  any 
other  styptic  for  this  purpose.     Passing  fragments  of  ice  into  the  bowel 
while  holding  a  lump  of  ice  upon  the  sacrum  sometimes  answers  a  good 
purpose.     In  many  cases  of  secondary  hemon-hage  from  large  venoas 
sinuses  in  a  state  of  ulceration  it  will  be  impossible  to  ligate,  and  the  use 
of  the  ordinary  styptics  will  be  but  the  waste  of  valuable  time :  the  bowel 
must  1^  tamjwned  as  follows:    Thread  a  strong  silk  ligature  through 
near  the  ai>ex  of  a  cone-shaped  sponge,  and  bring  it  back  again,  so  that 
the  apex  of  the  sponge  is  held  in  a  loop  of  thread.     Wet  the  sponge, 
scjuceze  it  dry,  and  fdl  its  meshes  with  ferric  alum  or  with  jxireulphate 
of  iron.    Pass  the  left  fore  finger  into  the  bowel,  and  upon  it  push  up  the 
sponge,  aficx  first,  by  means  of  a  metal  rod  or  any  other  convenient  body, 
fully  five  inches  into  the  rectum.     Now  fill  the  rectum  below  this  with 
cotton-wool  filled  with  the  styptic.     The  bowel  having  been  completely 
filled,  make  traction  upon  the  ligatures  (thus  spreading  out  the  l)ell- 
shaped  spon^),  while  with  the  other  hand  push  up  the  packing.     If 
this  is  carefully  done  no  fear  of  bleeding  need  be  apprehended.    In  these 
cases  the  patient  often  suflfers  from  collections  of  flatus,  Avhich  may  be 
obviated  at  the  time  of  packing  by  placing  a  flexible  catheter  in  the  bowel 
and  packing  around  it.    These  plugs  should  remain  for  at  least  five  or  six 
days,  and  frequently  eight  or  ten  days  are  none  too  long.     The  packing 
must  then  be  picked  carefully  away  from  the  sponge.     Agnew's  rectal 
chemise  answers  the  same  purpose.    In  describing  its  application  he  says: 
"Through  the  openings  at  the  end  of  the  largest-sized  gum  catheter  pass 
a  strong  silk  thread;  take  three  square  i>ieces  of  the  material  usually 
known  as  mosquito-netting,  placing  them  one  on  top  of  the  other ;  at  the 
centre  of  these  squares  or  pieces  make  an  opening,  and  pass  the  catheter 
througli  it,  securing  the  two  together  by  the  threads.     In  ai)plying  the 
instrument  the  different  lavere  of  the  chemise  must  be  moistened  with 
water,  and  afterward  well  filled  with  the  persulj)liate  of  iron.     It  is  then 
conducted  some  distance  into  the  rectum  on  a  finger  previously  inserted ; 
after  which  it  is  expanded  like  a  parachute  by  packing  between  the  cathe- 
ter and  its  hood  with  long  strips  of  lint  thrust  up  on  the  end  of  a  bougie 
until  the  bowel  is  distended  on  every  side.     The  catheter  will  serve  to 
conduct  away  the  flatus,  and  when,  after  eight  or  ten  days,  its  removal 
l^ecoraes  necessary,  this  is  very  easily  effected  by  drawing  out  the  ribbon- 
like pieces  of  lint  which  were  used  as  packing."     Another  method  is  to 
stuff  the  bowel  with  fragments  of  sponge  to  which  threads  are  tied,  the 
ends  of  which,  protruding  from  the  anus,  facilitate  their  withdrawal.    In 
conjunction  with  these  procedures  the  patient's  pelvis  should  be  elevated. 
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After  excision  of  portions  of  the  maeons  membrane  the  risk  of  hemor- 
rhage will  be  le&sened  by  the  surgeon  introducing  through  the  edges  of 
each  incision  a  few  fine  sutures. 

Enormous  quantities  of  blood  may  escape  into  the  bowel  after  opera- 
tions without  any  external  symptom  being  apparent  until  the  patient 
becomes  pallid  and  weak.  In  other  cases  the  patient  will  complain  of 
tenesmus  and  desire  to  go  to  stool,  or  of  a  sensation  of  something  trickling 
into  the  bowel.  Upon  the  recognition  of  these  symptoms  search  should 
at  once  be  made  for  internal  hemorrhage. 


Rectal  Alimentation. 

Before  taking  leave  of  this  very  interesting  class  of  diseases  and  of 
their  modes  of  treatment,  it  seems  proper  to  introduce  a  few  remarb 
upon  the  subject  of  rectal  alimentation,  as  it  is  now  a  well-recognized 
and  much>practised  means  of  sustaining  those  whose  stomachs  are 
unequal  to  the  work  which  in  health  is  so  easily  and  unconsciouslv 
performed.  In  the  use  of  the  lower  bowel  as  an  absorbent  surface  of 
alimentary  substances  many  failures  have  been  reported,  a  fair  proportioo 
of  which,  it  is  safe  to  infer,  are  due  to  the  methods  employed,  to  the 
nutritive  matters  employed,  and  to  the  condition  of  the  rectum  at  the 
time.  Firstly,  as  to  the  state  of  the  rectum,  it  must  be  empty.  Wait 
a  reasonable  time,  say  an  hour,  ader  stool,  so  that  the  gut  may  be  more 
passive ;  have  the  patient  in  the  recumbent  posture ;  direct  him  to  resist 
tenesmus  and  to  exert  both  the  will  and  the  muscular  power  to  retain  the 
aliment.  The  syringe  must  be  of  hard  rubber,  must  l>e  rectal-ended,  and 
of  the  capacity  of  two  fluidounces,  and  perfect  in  action. 

The  preparation  to  be  introduced,  after  being  warmed  to  a  temperature 
of  98°  or  99°  F.,  should  be  very  slowly  injected  with  the  s)n'inge,  which 
should  be  also  warmed  and  oiled.  The  enema  must  never  exceed  in 
amount  two  fluidounces.  If  this  be  rejected,  wait  a  reasonable  time  and 
try  again,  using  a  less  amount.  If  tenesmus  proves  an  insurmountable 
barrier  to  ordinary  means,  an  opium  suppository  is  to  be  introduced  three 
hours  prior  to  another  attempt.  It  has  been  suggested,  inasmuch  as  tenes- 
mus is  often  relieved  by  the  application  of  cold  to  the  rectum,  to  intro- 
duce the  aliment  in  that  state ;  but  this  method  is  open  to  the  objection 
that  rectal  digestion  would  be  much  less  likely  to  take  place  under  this 
condition,  as  the  bowel  would  then  have  thrown  upon  it  the  additional 
work  of  warming  up  the  substance  prior  to  absorbing  it 

The  usual  errors  made  in  applying  this  means  of  sustaining  the  patient 
are,  that  the  injections  are  too  large,  are  too  rapidly  introduced,  and  are 
not  of  the  proper  temperature.  Allowing  an  interval  of  eight  hours 
between  the  enemata  would  aflTord  three  in  the  twenty-four  hours,  which 
method  has  been  found  to  offer  the  best  results.  This  mast  be  persevered 
in  at  regular  daily  intervals  for  the  patient  to  derive  its  full  benefit,  and 
there  is  reason  to  suppose  that  the  nervous  system  gets  expectant  of  these 
daily  hours  of  support,  as  it  does  in  the  case  of  our  ordinary  meal-times. 
An  examination  of  the  well-formed  daily  stools  of  patients  thus  sus- 
tained will  prove  how  close  the  analogy  is  between  tnis  and  digestion 
proper. 
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Next,  as  to  the  substances  to  be  employed.  The  best  of  these  are 
milk,  ^gs^  concentrated  l)eef-extracts  or  beef  or  chicken  peptones,  and 
brandy  or  whiskey  of  good  quality.  These  substances  may  be  combinal 
in  various  proportions  to  suit  the  individual  requirements  of  the  case. 
A  very  good  mixture  for  this  purpose  is  two  tablespoonfuls  of  milk,  one 
tablespoonful  of  whiskey,  and  an  egg,  using  both  the  yelk  and  the  albu- 
men. To  this  add  a  little  salt  This  should  be  well  beaten  up  and  prop- 
erly warmed. 

It  is  well  to  persevere  in  the  use  of  these  enemata  even  thouffh  at  fii-st 
most  of  them  appear  to  be  rejected,  as  after  a  time,  the  rectum  becoming 
accustomed  to  their  presence,  absorption  or  so-called  rectal  digestion  may 
take  place.  This  form  of  alimentation  should  be  kept  in  reserve  in  a 
case  of  chronic  illness  until  all  other  methods  of  sustaining  the  patient 
prove  insufficient  to  support  life.  It  is  not  contraiudicated  even  in  some 
cases  of  chronic  diarrhcea  with  persistent  vomiting  and  loss  of  peptic 
function,  advantage  being  taken  of  the  intervals  between  the  evacuations 
to  introduce  a  small  and  very  concentrated  nutrient  enema.  In  ordinary' 
cases  not  complicated  by  diarrhoea  the  most  convenient  times  will  be 
found  to  be  about  seven  o'clock  in  the  morning,  three  in  the  afternoon, 
and  eleven  at  night.  Wetherill  suggests  the  possibility  of  forming  with 
solid  extract  of  beef,  pepsin,  and  pure  suet  a  nutrient  suppository  which 
might  be  retained  and  absorbed  in  some  cases  in  which  it  has  been  found 
impossible  to  retain  the  enemata.  A  very  small  addition  of  white  wax, 
he  thinks,  would  keep  these  solid  during  warm  weather ;  if  not,  the  suet 
might  be  replaced  by  ol.  theobroma  (as  in  ordinary  suppositories),  which 
is  probably  as  likely  to  be  absorbed  as  the  suet. 

Vol.  n.--6« 


INTESTINAL  WORMS. 

By  JOSEPH  LEIDY,  M.  D. 


All  animalsy  except  in  general  the  simple  cell-forms  constitutiDg  (he 
Bub-kingdom  of  protozoa^  under  ordinary  circumstances  are  more  or  les 
liable  to  be  infested  >vith  others,  called  parasites,  which  commonly  live  at 
the  expense  of  their  hosts,  frequently  with  little  or  no  inconvenience,  but 
often  causine  discomfort  and  suffering  even  unto  death.  Parasites  are 
distinguished  as  external  and  internal,  the  two  being  mostly  of  a  widely 
different  character.  The  former  chiefly  pertain  to  the  division  of  arthrop- 
oda,  or  animals  with  jointed  limbs,  as  exemplified  by  lice,  fleas,  aud  flies 
of  the  class  of  insects,  mites  of  the  class  of  arachnides,  and  epizoans  and 
isopods  of  the  class  of  crustaceans. 

Internal  parasites,  from  their  usual  habitation  named  entozoa,  are 
commonly  observed  in  the  intestines  of  animals,  and  hence  their  dis- 
tinction as  intestinal  worms.  The  name  has  proved  to  be  appropriate, 
for  investigations  have  shown  that  most  entozoa,  observed  from  time  to 
time  in  other  parts  of  the  bodies  of  animals,  pass  part  of  their  life  in  the 
intestinal  canal  of  the  same  or  of  some  other  animal. 

By  far  the  greater  number  of  entozoa  are  peculiar  animals,  consti- 
tuting the  chief  part  of  the  scolecides,  an  extensive  group  of  the  sab- 
kingdom  of  vermes  or  worms.  Of  this  group  they  comprise  the  ordere 
of  Cectodes,  or  tape-worms ;  the  Acanthocephali,  or  thorn-headed 
worms;  the  Trematodes,  or  fluke- worms;  and  the  greater  portion  of 
the  Nematodes,  or  thread-worms.  Many  entozoa  ako  belong  to  the 
protozoa,  but  these,  so  far  as  relates  to  man  in  a  medical  point  of  view, 
appear  unimportant,  and  will  therefore  not  here  enter  into  consideration. 

In  the  course  of  their  life  entozoa  undergo  changes  of  form  and  con- 
dition, and  pass  these  in  different  organs  of  the  same  or  of  different 
animals,  and  it  may  be  for  a  brief  period  externally  or  in  a  non-para- 
sitic state.  In  many  instances,  as  in  the  tape-worms  and  the  fluke- 
worms,  the  transformations  accompanying  the  changes  are  of  so  extra- 
ordinary a  character  that  until  their  life-history  was  investigated  the 
successive  metamorphoses  were  viewed  as  distinct  animals.  Mostly, 
the  entozoa  pass  one  stage  of  existence  within  the  intestine  of  some 
animal,  and  another  stage  in  different  organs  of  other  animals.  Many, 
perhaps  most  species,  in  each  stage  are  peculiar  to  one  or  a  fe^'' 
nearly-related  animals,  but  others  of  the  same  kind  infest  a  namber 
of  different  animals.  The  animals  infested  by  tlie  same  parasite  may 
be  remotely  as  well  as  nearly  related.  Thus  the  Taenia  saginata,  or 
beef  tape-worm,  in  the  mature  state  lives  in  the  small  intestine  of  man 
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only,  but  in  its  juvenile  or  larval  condition  in  the  flesh  meat  of  the  ox. 
The  Taenia  elliptica,  the  common  tape-worm  of  the  intestine  of  the  dog, 
in  the  larval  condition  lives  in  the  louse  of  this  animal.  The  liver- 
fluke,  Distomum  hepaticum,  occasionally  found  in  the  liver  of  man,  but 
of  common  occurrence  in  the  sheep,  to  which  it  proves  so  destructive  in 
the  affection  known  as  rot,  in  the  juvenile  condition  lives  in  a  little 
fresh-water  snail  of  the  genus  Lymneus.  The  guinea-worm,  Filaria 
medinensis,  which  in  the  mature  state  is  found  beneath  the  skin  of 
man,  in  the  lai*val  condition  inhabits  the  minute  crustacean  cyclops  of 
stagnant  waters. 

A&  would  be  reasonably  supposed,  entozoa  commonly  gain  access  to 
their  hosts  through  the  food  and  drink,  though  in  the  case  of  aquatic 
animals  they  also  obtain  entrance  directly  through  the  integument  from 
the  surrounding  medium.  So  long  as  they  remain  in  the  intestinal  canal 
they  may  occasion  little  trouble  or  inconvenience.  When  they  are 
numerous  in  this  position  or  proportionately  large,  according  to  their 
peculiar  nature  they  may  produce  more  or  less  suffering  and  even  the 
most  serious  consequences.  Generally,  however,  it  is  when  they  occupy 
other  positions,  to  which  they  have  migrated  from  the  intestine,  that 
they  induce  aggravated  symptoms  proportioned  to  their  numbers  and 
the  nature  of  the  organs  tiiey  infest. 

Many  species  of  entozoa  have  been  discovered  in  man,  and  most  of 
them  are  peculiar  in  kind.  Many  are  common,  and,  while  some  are 
widely  extended,  others  are  more  or  less  restricted  to  certain  localities. 
They  are  variable  in  their  frequency,  largely  proportioned  to  the  preva- 
lence of  habits  which  are  favorable  to  their  transmission,  and  which, 
though  under  control,  are  more  or  less  disregarded.  Some  species  are 
60  rare  in  their  occurrence  that  they  seem  to  be  accidental,  and  therefore 
of  comparatively  little  interest  to  the  physician. 

In  general,  the  frequency  of  occurrence  of  intestinal  worms  is  propor- 
tioned to  the  extent  of  use  of  uncooked  or  insufficiently  cooked  meats, 
the  drinking  of  unfiltered  standing  waters,  uncleanly  habits,  and  the 
intimacy  of  association  with  domestic  animals.  It  therefore  follows 
that  important  prophylactics  against  infection  by  parasites  ai'e  properly- 
cooked  food,*  the  use  of  spring  or  freely-running  water  or  filtered  stand- 
ing water,  cleanly  habits,  and  the  avoidance  of  intimacy  with  domestic 
animals. 


The  Oestodss,  or  Tape-worms. 

Tape-worms  in  the  mature  condition  inhabit  the  intestines  of  verte- 
brate animals,  and  are  usually  conspicuous  for  their  long,  tape-like  appear- 
ance and  jointed  character.  In  the  juvenile  or  larval  state  they  infest 
the  various  organs,  except  the  interior  of  the  intestinal  canal,  of  both 
vertebrates  and  invertebrates,  and  in  this  condition  are  so  diminutive  and 
inconspicuous  that  until  a  comparatively  recent  period  they  for  the  most 
part  remained  unnoticed,  and  when  known  their  relationship  with  the 
mature  forms  was  not  recognized. 

The  mature  tape-worm,  as  ordinarily  observed,  is  a  long,  soft,  flat, 
white  worm,  which  from  its  resemblance  has  received  its  familiar  name. 
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It  has  a  small  head^  succeeded  by  a  short,  more  slender  neck  gradually 
widening  into  the  body,  which  is  divided  transversely  into  segmentN 
These,  which  are  usually  called  joints  or  links,  and  also  named  proglot- 
tides, are  so  many  individuals,  and  finally  become  separated  to  hold  au 
independent  existence.  The  tape-worm  clings  to  the  mucous  membrane 
of  the  intestine  by  its  head,  which  is  provided  for  the  purpose  with 
suckers,  and  in  many  cases  also  with  circlets  of  hooks.  The  segmenti^ 
of  the  body  are  incessantly  produced  by  gradual  growth  and  successive 
division  of  the  neck,  and  as  they  enlarge  they  become  more  distinct  and 
develop  within  a  bisexual  generative  apparatus  for  each.  The  worm  has 
neither  mouth  nor  intestine,  but  is  nourished  by  imbibition  from  the 
surrounding  liquid  in  which  it  lies  constantly  bathed.  A  pair  of  iooei- 
tudinal  vessels  commences  in  the  head  and  extends  throughout  the  body, 
one  on  each  side,  and  in  some  genera  Ls  joined  by  a  transverse  vessel  at 
the  fore  and  back  part  of  every  segment.  The  mature  segments  have  no 
body-cavity,  but  are  occupied  with  a  complex  bisexual  generative  appa- 
ratus, which  is  self-impregnating.  Finally  the  uterus,  usually  much 
ramified,  becomes  especiially  coiispicuous  through  distension  with  ejr?is, 
and  the  rest  of  the  organs  for  the  most  part  become  atrophied.  The 
ripe  segments  successively  detach  themselves  from  those  in  advance,  often 
singly  and  not  infi'equently  several  linked  together.  In  this  condition, 
often  in  lively  movement,  tliey  are  discharged  with  the  feces,  and  thii» 
commonly  render  themselves  obvious  to  their  host  Subsequently  they 
may  continue  to  live  a  brief  period  externally  in  a  non-parasitic  condi- 
tion. Ordinarily,  in  moist  excrement,  or  in  water  or  similar  materiak, 
they  will  remain  alive  for  several  days. 

After  the  discharge  of  the  tape-worm  segments,  together  with  the  egis 
which  had  been  previously  laid  by  the  latter  and  Uiose  still  contained 
within  them,  any  or  all  may  be  swallowed  by  animals  feeding  in  places 
where  the  infected  excrement  has  been  deposited.  When  the  proglottides 
and  eggs  are  taken  into  the  stomach  they  are  digested  and  the  embryos 
or  proscolices  are  liberated. 

The  embryo  or  proscolex  of  the  tape-worm  is  a  microscopic  spherical 
or  oval  body,  provided  at  one  pole  with  three  pairs  of  divergent  spicules, 
by  which  it  is  enabled  to  penetrate  the  walls  of  the  stomach  or  intestine 
of  its  host.  From  these  positions  the  embryo  migrates  either  directly  or 
through  the  blood-vessels  to  some  other  organ,  most  frequently  the  liver 
or  the  muscles.  Having  reached  its  destination,  it  becomes  fixed  in 
position,  and  for  a  time  remains  comparatively  quiescent,  but  undei^goes 
further  development.  The  embryo  loses  its  spicules  and  is  transformed 
into  the  larval  form  or  scolex.  In  most  species  of  tape-worms  the  scolex 
is  simple  or  individual  in  character,  and  consists  of  a  head  like  that  of 
the  parent  or  mature  worm,  with  a  neck  ending  in  a  capacious  cyst, 
within  which  the  head  and  neck  are  inverted.  In  this  form  thesoolex 
is  contained  in  a  sac  of  connective  tissue  induced  by  the  presence  of  the 
parasite.  Such  sacs,  frequently  observed  imbedded  in  the  flesh,  liver, 
lungs,  and  other  organs  of  animals,  are  familiarly  kno^na  as  measles.  In 
this  condition  the  scolices  of  certain  tape-worms  have  long  been  known, 
but  as  tlieir  relationship  was  not  recognized,  they  were  viewed  as  distinct 
species  of  parasites  and  described  as  cysticerci.  In  other  species  of  tnpe- 
worms  the  scolex  is  of  compound  character ;  that  is  to  say,  the  embryo 
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in  its  further  development  gives  rise  to  the  production  of  one  or  more 
groups  of  individuals  in  conjunction.  The  compound  scolex  thus  forms 
a  sac  or  a  group  of  sacs,  the  basis  of  hydatid  tumors.  These  occur  of 
various  sizes,  even  up  to  that  of  a  child's  head,  and  may  occupy  any 
organ  of  the  body.  They  consist  of  a  spherical  sac  or  group  of  sacs, 
simple  in  character  or  containing  othere,  ranging  in  size  from  that  of  a 
mustard-seed  to  that  of  a  marble,  or  larger  to  that  of  a  walnut,  enclosed 
iu  an  envelope  of  connective  tissue  induced  by  the  presence  of  the  para- 
site. The  sacs  are  filled  with  liquid,  and  have,  attached  within  or  free 
and  floating,  or  less  frequently  attached  without,  variable  numbers  of 
little  white  grains,  which  on  examination  with  the  microscope  exhibit  the 
same  constitution  as  the  simple  scolex  above  described.  As  in  the  case 
of  the  cysticerci  of  measles,  the  scolices  of  hydatids  have  long  been 
known,  but  as  their  relationship  with  the  mature  forms  was  unrecognized 
until  lately,  they  were  regarded  as  distinct  parasites  and  described  as 
echinococci  and  coenuri.  Sometimes  the  compound  scolex  fails  in  devel- 
opment further  than  the  production  of  the  sacs,  which  then  constitute  the 
so-called  acephalocysts. 

Measles  with  their  occupants,  when  retained  in  the  muscles  or  other 
organs,  ordinarily  undergo  no  further  development,  but  ultimately,  after 
some  months  to  a  year  or  two,  undergo  degradation.  The  larva  or  scolex 
dies  and  atrophies ;  the  measle  degenerates,  and  often  becomes  the  focus 
of  calcareous  deposit,  shrinks  to  a  little  cicatrix,  and  may  finally  disap- 
pear. Of  a  more  serious  nature  is  the  tape- worm  embryo  which  produces 
the  hydatid  tumor.  With  the  increase  of  this,  proportioned  to  the  pro- 
duction of  sacs  and  scolices,  it  may  become  so  large  as  greatly  to  interfere 
with  the  function  of  the  organ  it  occupies,  and  according  to  the  nature 
of  this  organ  will  be  the  gravity  of  the  affection. 

When,  however,  the  flesh  or  other  parts  of  animals  affected  with 
measles  or  hydatids  containing  active  scolices  are  used  as  food  in  a 
raw  or  insufficiently  cooked  state,  the  meats  are  digested  in  the  stomach 
and  the  scolices  liberated  to  pursue  their  further  development.  Passing 
into  the  small  intestine,  the  active  scolex  everts  its  head  from  its  caudal 
sac,  which  atrophies  and  disappears,  and  the  parasite  attaches  itself  to  the 
mucous  membrane,  and  rapidly  develops  and  grows  into  the  conspicuous 
and  familiar  form  of  the  adult  tape-worm.  The  duration  of  life  of  the 
latter  while  maintaining  its  position  in  the  intestine  is  uncertain,  but 
under  favorable  circumstances  it  commonly  continues  for  years,  and  thus, 
with  the  incessant  production  of  ripe  segments  charged  with  eggs,  it 
becomes  a  constant  focus  of  infection. 

Three  species  of  tape- worm  in  the  mature  condition  are  common  par- 
asites of  man,  living  in  the  small  intestine.  They  are  the  Taenia  saginata, 
Tseuia  solium,  and  JBothriocephalus  latus. 

T^NiA  SAGINATA. — Synonyms  :  TflBuia  mediocanellata ;  Beef  tape- 
worm ;  Unarmed  tape-worm ;  Fat  tape-worm. 

Larval  condition:  Cysticercus  saginaja;  Beef  measle- worm. 

This,  which  is  now  regarded  as  the  most  common  tape-worm  of  man, 
is  named  the  beef  tape-worm  because  it  is  derived  from  the  beef  used  as 
food.     In  the  mature  condition  it  lives  only  in  the  small  intestine  of 
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msji,  and  in  the  juvenile  condition  it  lives  in  the  oz.  Its  frequency  is 
proportioned  to  the  prevalence  of  the  custom  of  eating  beef  in  a  raw 
or  insufficiently  cooked  state,  conjoined  with  the  careless  habit  of  leaving 
human  excrement  in  pastures  where  it  is  accessible  to  cattle. 

The  mature  beef  tape-worm  is  commonly  observed  as  a  soft,  yellowish- 
white,  thickish,  band-like  worm,  ranging  from  six  to  twenty  feet  or  more 
in  length.  The  head,  about  the  size  of  a  yellow  mustard-seed,  is  rounded 
quadrate  and  provided  with  four  equidistant  hemispherical  suckers.  Suc- 
ceeding the  head  is  a  short,  slightly  narrower,  flattened  neck,  which  merges 
into  the  gradually  widening  and  segmented  body.  The  s^ments,  at  iust 
narrow  fore  and  aft  and  several  times  wider  than  the  length,  become 
successively  larger,  proportionately  longer,  more  distinct,  and  quadrate  in 
outline;  and  finally  the  length  may  exceed  the  breadth  two  or 'three 
times.  A  full-grown  tape-worm  may  possess  twelve  hundred  s^ments 
and  more,  and  specimens  are  recoixled  as  reaching  a  length  of  thirty  feet 
The  larger  segments  measure  from  a  quarter  of  an  inch  to  an  inch  long  and 
from  three  to  four  lines  wide.  The  larger  or  riper  segments  exhibit  on 
one  border,  irregularly  alternating  on  the  two  sides,  at  or  near  the  middle, 
a  papilla  in  which  is  the  external  aperture  of  the  genital  apparatus.  In 
the  fully-ripe  segments  the  uterus,  distended  with  eggs,  may  l)e  obscurely 
seen  through  the  wall  of  the  body,  but  is  rendered  more  visible  by  drying 
the  segments,  moderately  compressed,  between  two  pieces  of  glass.  It 
appears  as  a  long,  narrow,  white  or  brownish  median  line  or  tube, 
giving  ofiF  laterally  numerous  short,  transverse,  more  or  less  branching 
tubes. 

The  worm  in  its  usual  position  lies  along  the  course  of  the  intestine 
in  loose  coils,  and  exhibits  lively  movements,  alternately  shortening  and 
elongating,  expanding  and  contracting  the  head,  and  protruding  and 
retracting  the  suckers.  The  ripe  segments  spontaneously  detach  them- 
selves, and  may  be  found  scattered  along  the  large  intestine  ready  to  be 
discharged  with  the  excrement,  or,  as  is  sometimes  the  case,  they  may 
spontaneously  creep  from  the  anus.  Rarely  more  than  a  single  worm 
infests  a  person  at  the  time.  The  species  is  of  rapid  growth.  According 
to  Perroncito,  quoted  by  Cobbold,  a  mature  worm  was  reared  from  a  beef 
measle,  swallowed  by  a  student,  in  fifty-four  days. 

It  is  estimated  that  the  number  of  eggs  in  the  mature  segments  of  the 
beef  tape-worm  amounts  to  about  35,000.  As  the  full-grown  worm  may 
consist  of  1200  segments,  and  there  is  reason  to  believe  these  are  renewed 
several  times  annually,  we  learn  that  the  whole  number  of  e^^  produced 
by  a  single  individual  is  enormous.  The  ripe  segments,  attached  to  the 
parent  or  becoming  spontaneously  detached,  lay  their  ^gs  in  the  intestine 
to  be  discharged  with  the  feces.  When  more  or  less  emptied  they  shrink 
and  appear  reduced  in  size,  and  in  this  condition  are  expelled  or  sponta- 
neously creep  from  the  anus.  If  the  ripe  segments  are  forcibly  expelled 
and  are  alive,  they  will  lay  their  eggs  in  the  feces  externally.  The  ripe 
eggs  are  brown,  oval,  about  0.03  mm.  long,  and  have  a  thick  shell,  with 
an  outer  vertically  striated  envelope. 

As  previously  intimated,  the  common  source  of  the  beef  tape- worm  in 
man  is  the  use  of  raw  or  insufficiently  cooked  beef  affected  with  measles. 
The  ox  becomes  infested  by  swallowing  the  eggs,  or,  it  may  be,  even 
the  entire  segment,  of  a  tape-worm  deposited  with  feces  in  the  pas- 
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tures  of  cattle.  The  measles  usually  occur  in  the  muscles,  including  the 
heart,  though  they  have  also  been  noticed  in  the  liver  and  lungs.  They 
appear,  in  beef,  as  oval,  whitish  bodies  from  the  size  of  a  mustard-seed 
to  that  of  a  pea.  They  consist  of  a  sac  of  connective  tissue  containing 
the  larval  tape-worm  or  cysticercus.  Measles  under  oixiinary  circum- 
stances are  seldom  noticed  in  beef,  and  when  they  occur  are  commonly 
few  in  number. 

According  to  the  latest  authorities — ^Leuckart,  Cobbold,  Stein,  and 
others — the  beef  tape-worm  is  the  most  common  of  the  cestodes  which 
infest  man.  Until  within  about  thirty  years  it  was  generally  not  distin- 
guish(xl  from  the  pork  tape-worm,  and  this  was  accordingly  regarded  as 
the  most  common  human  species.  Since  the  writer  distinctly  recognized 
the  beef  tape-worm  within  the  last  twenty  years,  all  the  specimens  of 
Tfieniae,  from  people  of  Philadelphia  and  its  vicinity,  that  have  been  sub- 
mitted to  him  for  examination — perhaps  in  all  about  fifty — have  appeared 
to  belong  solely  to  Tsenia  saginata.  The  prevalence  of  this  species  with 
us  is  no  doubt  due  to  the  common  custom  of  eating  underdone  or  too 
rare  beef,  while  the  pork  tape-worm  is  comjmratively  rare,  as  with  us 
pork  is  only  used  in  a  well-cooked  condition. 

T.E2aA  SOLIUM. — Synonyms  :  The  Pork  tape-worm ;  Solitary  tape- 
worm; Armed  tape- worm. 

Larval  condition:  Cysticercus  cellulosae;  Pork  measle-worm. 

Until  a  recent  period  this  species  was  generally  regarded  as  the  most 
common  tape-worm  of  man — a  view  which  in  great  measure  was  due  to 
the  circumstance  that  the  beef  tape-worm  was  not  distinguished  from  it. 
It  was  called  the  solitary  tape-worm,  still  expressed  by  the  specific  name, 
from  the  impression  that  it  rarely  occurred  otherwise  than  single  at  a  time 
in  a  person.  This  has  also  proved  to  be  incorrect,  likewise  due  to  the  two 
kinds  of  tape-worms  having  been  confounded  together;  for  while  the 
beef  tape-worm  most  commonly  occurs  solitary,  the  pork  tape-worm  not 
unfrequently  occurs  with  several  together. 

The  species  is  now  appropriately  named  the  pork  tape-worm,  as  indi- 
cating its  common  source — pork  used  as  food.  The  frequency  of  the 
parasite  is  proportioned  to  the  prevalence  of  the  custom  of  using  pork 
in  a  raw  or  imperfectly  cooked  state,  conjoined  with  that  of  depositing 
excrement  where  it  may  be  accessible  to  hogs.  In  the  mature  condition 
the  pork  tape-worm  is  peculiar  to  man  and  lives  in  the  small  intestine, 
but  in  the  larval  condition,  though  especially  infesting  the  hog,  it  also 
occasionally  infests  man,  and  lives  in  any  organs  of  the  body,  but 
mostly  the  muscles,  liver,  and  lungs. 

The  mature  pork  tape-worm,  as  commonly  seen,  is  a  soft  white,  thin, 
band-like  worm,  from  five  to  ten  feet  long  and  about  four  lines  where 
widest.  The  head  is  spheroid,  about  the  size  of  that  of  an  ordinary  pin, 
and  smaller  than  that  of  the  beef  tape-worm.  It  is  furnished  with  four 
hemispherical  cup-like  suckers,  and  the  summit  forms  a  blunt  papilla 
armed  with  a  double  circle  of  twenty-five  or  twenty-six  hooks.  The 
neck  is  narrow,  thread-like,  about  an  inch  long,  and  merges  into  the 
segmented  body,  which  gradually  widens  to  the  extent  mentioned.  The 
segments,  at  first  much  wider  than  long,  as  they  successively  enlarge  also 
become  more  distinct  and  proportionately  longer,  so  that  the  more  poste- 
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rior  ripe  ones  are  as  long  as  they  are  wide,  and  ofben  longer,  though  not 
to  the  same  degree  as  in  the  beef  tape-worm.  The  genital  papilla,  witli 
its  external  aperture,  is  marginal  as  in  the  latter.  The  fully-developed 
uterus  is  quite  distinctive  in  character  from  that  of  the  beef  tape-worm. 
The  median  tube  is  coarser,  and  the  lateral  branches  are  likewise  ooarser, 
much  fewer — half  the  number  or  fewer — less  branched,  and  less  crowded. 
The  ripe  and  often  spontaneously  detached  segments  are  commonly  longer 
than  broad,  more  or  less  elliptical  in  outline,  with  truncated  ends,  and 
usually  measure  about  half  an  inch  in  length  by  about  a  third  in  breadth. 
The  ripe  eggs  resemble  those  of  the  beef  tape-worm,  but  are  usually  sphe- 
roid in  shape. 

The  common  source  of  the  pork  tape-worm  is  pork  affected  with  measles 
eaten  in  the  raw  or  insufficiently  cooked  state.  The  hog  becomes  affected 
with  measles  when  it  has  access  to  human  excrement  containing  eggs  and 
ripe  segments  of  the  tape-worm,  which  it  eats  with  avidity.  The  eggs, 
with  their  already  developed  embryos,  when  s^vallowed,  undei^  the  same 
series  of  transformations  and  course  as  those  indicated  in  the  account  of 
the  beef  tape-worm.  Pork  affected  with  measles  is  much  more  com- 
mon than  beef  affected  in  the  same  way,  and  is  frequently  a  subject  of 
ordinary  observation.  From  the  difference  in  habit  of  the  hog  and  ox 
this  is  what  might  have  been  suspected ;  and  the  fact  that  the  beef  tape- 
worm is  more  common  than  the  pork  tape-worm  is  to  be  explained  from 
the  circumstance  that  fresh  beef  is  in  more  general  use  than  pork,  and  is 
usually  employed  less  thoroughly  cooked. 

The  pork  measles  are  commonly  seen  as  round  or  oval,  hard,  whitish 
bodies,  from  the  size  of  a  hempseed  to  that  of  a  pea,  imbedded  in  the 
connective  tissue  of  the  muscles  or  flesh.     The  measle  consists  of  a  sac  of 
connective  tissue  enclosing  the  scolex  or  larval  tape-worm,  which  resem- 
bles that  of  the  beef  tape- worm,  but  differs  especially  in  the  possession  of 
a  double  circlet  of  hooks  to  the  head,  as  in  the  adult  worm.     The  soolex 
has  long  been  known,  and  was  regaixled  as  a  distinct  parasite,  with  the 
name  of  Cysticercus  cellulosae.     When  fresh  pork  measles  are  swallowed 
by  man  they  are  digested  in  the  stomach,  and  the  cysticercus  or  scolex  is 
released  and  passes  into  the  small  intestine.     Here,  attaching  itself  to  the 
mucous  membrane  by  means  of  its  suckers  and  crown  of  hooks,  it  rapidly 
develops  and  grows  into  the  adult  tape-worm.     In  this  condition  it  h'es 
in  loose  folds  along  the  intestine,  to  which  it  clings  so  tenaciously  that 
commonly  the  neck  gives  way  when  the  greater  part  of  the  worm  is  forci- 
bly detached  by  the  use  of  medicines.     Fn^ments,  consisting  of  the  more 
mature  segments,  frequently  appear  detached  from  the  posterior  part  of 
the  worm,  and  the  fully-ripe  segments  may  be  seen  scattered  singly  in  the 
course  of  the  large  intestine.    The  isolated  segments  are  thinner  and  more 
translucent  than  those  of  the  beef  tape-worm,  and  in  this  condition  are 
discharged  with  the  feces,  but  may  also  spontaneously  creep  from  the 
anus,  though  seldom  as  compared  with  the  other  species. 

Experiments  repeatedly  made  by  swallowing  pork  measles  prove  that 
the  mature  tape-worm  may  be  developed  in  the  course  of  three  months. 
The  length  of  life  attained  by  it  under  favorable  circumstances  is  uncer- 
tain, but  it  probably  continues  a  dozen  years  or  more. 

The  scolex  of  the  pork  tape-worm,  or  the  cysticercus,  so  common  in  the 
hog,  is  also  less  frequently  a  parasite  of  man,  and  in  this  condition  is  a 
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more  potent  agent  of  danger  than  in  its  ordinary  or  mature  state.  The 
infection  is  due  to  the  introduction  of  eggs  or  mature  segments  of  the 
tape-worm  into  the  stomach — a  circumstance  which  may  readily  occur 
through  handling  these  objects  and  transferring  them  to  the  mouth,  or 
more  rai'ely  perhaps  by  their  transference  from  tlie  intestine  into  the 
stomach  through  vomiting. 

In  the  measle  form  the  parasite  may  occur  in  any  organ  of  tlie  body, 
but  is  mostly  found  in  the  muscles  and  subcutaneous  tissue.  Its  patho- 
logical significance  depends  on  its  number  and  position.  Located  in  the 
nerve-centres,  it  may  occasion  the  most  serious  consequences.  Usually  it 
occurs  in  small  numbers  and  gives  rise  to  no  obvious  inconvenience,  and 
is  only  accidentally  detected  in  dissection  after  death.  It  appears  to  main- 
tain its  vitality  for  some  years,  but  finally  dies,  and  undergoes  degradation. 
Only  when  it  can  be  detected  in  such  position  as  the  interior  of  the  eye  or 
beneath  the  conjunctiva  can  the  patient  be  relieved  by  surgical  aid.  Else- 
where, even  if  its  presence  is  suspected,  it  is  ordinarily  beyond  the  reach 
of  medical  treatment.  The  writer  a  few  years  since,  in  dissecting  the  body 
of  a  colored  man  to  illustrate  his  lectures  on  the  muscles,  found  two  living 
measles,  of  which  one  was  in  the  diaphragm  and  the  other  in  the  trans- 
versalis  muscle  of  the  abdomen,  but  none  were  detected  elsewhere.  The 
parasite  unquestionably  gave  no  inconvenience  to  its  host  during  life. 

Other  species  of  Tsenia  which  have  been  observed  as  parasitic  in  the 
human  intestine  are  mostly  of  rare  occurrence. 

TAENIA  cucuMERiNA,  the  commou  tape-worm  of  the  dog,  and  Taenia 
ELLiPTiCA,  the  common  tape-worm  of  the  cat,  are  very  much  alike  in 
appearance,  and  are  regarded  by  many  authorities  as  the  same  species. 
They  occur  frequently  in  considerable  numbers  in  these  animals,  living 
in  the  small  intestine.  They  have  also  been  occasionally  found  in  man, 
especially  children. 

It  is  a  comparatively  delicate  worm,  chain-like  in  appearance,  ranging 
from  four  inches  to  a  foot  in  length.  The  head  is  provided  with  four 
suckers  and  a  prominent  rostellura  armed  with  about  sixty  hooks.  The 
neck  and  anterior  part  of  the  body  are  thread-like.  The  mature  seg- 
ments are  elliptical  in  outline  or  like  a  melon-seed,  whence  the  name. 
There  is  a  double  set  of  sexual  organs,  and  a  genital  orifice  occupies  the 
middle  of  both  lateral  margins  of  the  segments.  The  ripe  segments 
become  readily  detached  and  creep  actively  in  the  intestine,  and  are  either 
expelled  with  the  feces  or  they  spontaneously  creep  from  the  anus.  The 
eggs  are  comparatively  few  and  measure  0.05  mm. 

Late  researches  appear  to  show  that  the  eggs  adhering  to  the  hair  about 
the  anus  or  elsewhere  are  eaten  by  lice  of  the  same  animals,  and  within 
these  insects  undergo  further  development.  The  dog  and  cat,  subse- 
quently swallowing  the  lice,  infect  themselves  with  the  mature  worms. 
Thus  also  persons,  especially  children,  from  too  great  familiarity  with 
these  animals,  directly  or  through  their  food,  may  like^vise  become 
infected. 

TAENIA  NANA,  the  Dwarf  tape-worm,  has  been  observed  but  once.  It 
was  discovered  by  Bilharz,  in  Egypt,  in  a  boy  who  died  of  meningitis     It 
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]?>  a  little  worm^  about  half  an  inch  in  length,  and  occurred  in  large  nom- 
bers  in  the  duodenum. 

TAENIA  TENELLA. — This  is  another  small  species,  which  has  been  but 
once  observed.  It  is  described  by  Cobbold,  who  suspects  it  to  be  derived 
from  measles  of  the  sheep. 

T-ENIA  FLAVOPUNCTATA  is  also  a  Small  species,  from  eight  to  ten 
inches  long,  with  ripe  joints  about  one  millimeter  long  and  from  one  and 
a  half  to  two  millimeters  broad.  It  is  described  by  Weinland,  and  has 
also  been  but  once  observed.  A  half-dozen  specimens  were  dischargeJ 
from  a  healthy  child,  of  nineteen  months,  in  Boston,  Mass. 

Since  the  above  was  written  the  author  has  had  the  opportunity  of 
examining  some  little  tape-worms  which  he  suspects  to  be  of  the  same 
kind  as  the  former.  They  occurred  in  the  practice  of  T.  V.  Crandall  in 
Philadelphia,  and  were  expelled  from  a  child  of  three  years  of  age  after 
the  use  of  santonin.  About  a  dozen  fragments  appear  to  have  pertained 
to  three  worms,  from  twelve  to  fifteen  inches  in  length.  The  head  in  all 
was  lost.  The  anterior  part  of  the  body  is  thread-like,  the  posterior  part 
about  two  and  a  quarter  millimeters  wide.  The  width  of  the  joints  is 
more  than  twice  the  length.  The  ripe  joints  are  pale  brown,  and  are 
remarkable  for  the  comparative  simplicity  of  the  uterus,  which  is  dis- 
tended with  brown  eggs.  A  peculiarity  of  the  worm  is  the  repeated  but 
irregular  alternation  of  fertile  with  sterile  joints.' 

The  species  is  probably  more  common  than  might  be  supposed,  and 
from  its  small  size,  and  perhaps'  harmless  character,  has  generally  escaped 
notice. 

TAENIA  MADAGAJSCARiENSis. — ^This  species,  described  by  Davaine,is 
imperfectly  known.  Fragments  of  the  worm  have  been  twice  obeen'ed 
in  the  Comoro  Islands. 

BoTHBTOCEPH ALUS  LATUS. — Synoxyms  :  Dibothrium  latum ;  Taenia 
lata ;  Broad  tape-worm. 

This  tape-worm,  of  another  genus  than  the  preceding,  is  a  common 
parasite  of  man  in  certain  localities  of  Europe,  but  has  not  been  found 
as  an  indigenous  product  elsewhere.  It  occurs  especially  in  Sweden  and 
Russia,  East  Prussia,  Poland,  and  West  Switzerland.  In  the  latter  ooan- 
try  it  prevails  to  such  an  extent  that  it  is  reported  that  about  one-fourth 
of  the  inhabitants  of  Geneva  are  thus  infested.  Among  the  tape-worms 
submitted  to  the  writer  from  time  to  time  for  identification  a  few  years  ago 
was  a  large  specimen  of  Bothriocephalus  latus,  but  it  proved  to  have  been 
derived  from  a  Swede  who  had  arrived  in  this  country  only  a  few  months 
previously. 

There  are  many  species  of  Bothriocephalus,  which  in  the  adult  con- 
dition mainly  live  in  fishes.  The  genus  is  distinguished  from  Tenia  by 
many  points,  chiefly  in  the  form  and  construction  of  the  head,  the  form 
of  the  joints  and  uterus,  and  the  position  of  the  genital  aperture,  which 
is  situated  centrally  on  one  of  the  broad  surfaces  instead  of  the  lateral 
margin. 

*  Amer,  Jowm,  of  Medieal  Scieneetf  1884,  p.  110. 
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The  broad  tape-worm  is  the  largest  of  the  tape-worms  infesting  man,  a 
full-grown  specimen  reaching  to  twenty-five  feet  in  length  with  a  breadth 
of  three-fourths  of  an  inch,  and  consisting  of  upward  of  four  thousand 
segments.  It  is  a  sofb,  grayish,  fiat,  band-like  worm,  with  head,  neck, 
and  segmented  body  holding  the  same  proportions  as  in  the  other  tape- 
worms. The  head  is  elongated,  clavate,  and  is  provided  with  a  long, 
narrow,  elliptical  sucker  on  each  side.  The  narrower  neck  is  short  and 
merges  into  the  segmented  body,  which  gradually  widens  to  half  an  inch 
or  more.  As  the  segments  successively  enlarge,  they  increase  proportion- 
ately to  a  greater  extent  in  breadth,  so  that  their  width  for  the  most  part 
^measures  from  two  to  four  times  their  length.  A  few  toward  the  end  of 
the  series  become  narrower  and  longer  than  those  in  advance.  In  the 
ripe  segments  the  uterus,  distended  with  brownish  eggs,  forms  a  central 
rosette-like  group  of  pouches.  The  genital  aperture  is  central  in  the 
broad  surface  of  the  segments,  and  is  always  on  the  same  or  ventral  side. 

The  broad  tape-worm  inhabiti?  the  small  intestine,  and  is  usually  found 
single,  but  occasionally  several  together,  and  sometimes  also  in  association 
with  one  or  both  the  other  common  tape-worms.  The  species  is  also 
reported  to  be  not  infrequent  in  the  dog. 

Ripe  portions  of  the  broad  tape-worm  become  detached  in  fragments 
of  variable  length,  to  be  discharged  with  the  feces.  The  partially-emptied 
appearance  of  the  uteri  in  these  fragments  indicates  the  laying  of  the 
eggs  previous  to  the  expulsion  of  the  latter.  The  eggs  are  oval,  of  a  light- 
brown  color,  and  measure  about  0.07  mm.  long.  The  shell  at  one  pole  is 
furnished  with  an  operculum  or  lid  for  the  escape  of  the  embr}'o.  This 
is  developed  subsequently  to  the  discharge  of  the  eggs  from  the  intestine. 
If  tlie  eggs  are  placed  in  water,  in  the  course  of  some  months  the  embryos 
are  developed  and  escape  from  the  shell.  The  embryo  is  a  round  or  oval 
body  furnished  with  three  pairs  of  spicules,  as  in  that  of  the  Taenifle,  but 
differs  in  possessing  a  ciliated  envelope,  by  means  of  which  it  freely  swims 
about  in  the  water.  After  some  days  the  embryo  discards  its  envelope  and 
creeps  about  in  an  amoeboid  manner.  Further  than  this,  until  recently, 
the  fate  of  the  embryo  was  unknown.  Braun  of  St.  Petersburg,  after 
determining  the  presence  of  scolices  of  Bothriocephalus  in  the  muscles, 
liver,  and  organs  of  generation  of  the  pike,  trout,  and  eel-pout,  by  feeding 
these  to  cats  and  dogs  succeeded  in  rearing  worms  which  differed  in  no 
respect,  except  in  being  smaller,  from  the  Bothriocephalus  latus  of  man. 
Such  being  the  case,  it  becomes  evident  that  man  may  ordinarily  become 
infested  with  the  parasite  by  eating  raw  or  insufficiently  cooked  fishes  of 
the  kind  mentioned. 

BoTHKiocEPHALUS  C50RDATUS,  described  by  Leuckart  as  a  common 
species  infesting  the  dog  in  Greenland,  has  been  reported  as  having  once 
been  found  in  a  woman.  Bottger  regards  it  as  not  distinct  from  Bothrio- 
cephalus latus. 

Bothriocephalus  crista  tits. — ^This  species,  but  once  observed,  is 
described  by  Davaine.  It  was  passed  by  a  child  in  Paris,  and  the  worm 
was  upward  of  nine  feet  in  length. 

Syb£PTOMS  of  Tape-wobms. — Whichever  may  be  the  species  of  tape- 
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worm  infesting  the  human  intestine^  the  symptoms  to  which  it  gives  ri<^ 
are  mainly  of  the  same  character,  modified  of  course  in  degree  by  die 
size  and  number  of  the  parasites  and  the  susceptibilities  of  the  patient 
Clinging  by  means  of  the  head  to  the  mucous  membrane  of  the  intestine, 
and  involved  among  the  valvulsB  conniventes  and  villi,  the  worm  may 
extend  in  loose  folds  along  the  greater  part  of  the  course  of  tJie  intestine 
or  lie  coiled  in  an  elongate  mass.  Besides  being  rendered  evident  from 
time  to  time  by  the  discharge  of  segments  or  fragments,  the  beef  tape- 
worm especially  sometimes  introduces  itself  to  me  notice  of  its  host 
through  the  segments  creeping  from  the  anus.  Sometimes  segments  of 
tape- worms  are  vomited,  especially  in  women;  and  the  exhibition  in 
this  way,  especially  of  the  pork  tai)e-worm,  is  to  be  deplored,  for  should 
segments  be  retained  in  the  stomach  the  patient  becomes  further  liable  to 
be  affected  with  measles  or  cysticerci. 

Some  persons  continue  infested  with  a  tape-worm  a  long  time  without 
suspecting  its  existence  and  with  little  or  no  inconvenience,  and  perhaps 
first  become  aware  of  its  presence  by  the  accidental  discovery  of  segments 
discharged  from  the  bowels.  Usually,  however,  the  parasite  creates  more 
or  less  disturbance,  and  not  unfrequently  occasions  great  discomfort. 
The  symptoms  are  both  local  and  of  a  general  nature.  Itching  at  the 
extremities  of  the  alimentary  canal  and  various  dyspeptic  symptoms  are 
common ;  uncomfortable  sensations  in  the  abdomen;  uneasiness,  fulness  or 
emptiness,  feeling  of  movement  attributed  to  the  worm,  and  colicky  pains; 
disordered  appetite,  sometimes  deficient,  oftener  craving;  paleness, dis- 
coloration around  the  eyes,  furred  tongue,  fetid  breath,  and  sometimes 
emaciation ;  fulness  of  the  forehead,  dull  headache,  buzzing  in  the  ears, 
twitching  of  the  face,  and  dizziness ;  often  uncomfortable  feelings  in  the 
abdomen  increased  by  fasting,  which  are  temporarily  relieved  by  taking 
a  full  meal.  Certain  kinds  of  food  also  at  times  appear  to  prodnoe 
greater  uneasiness,  apparently  due  to  more  than  usual  disturbance  of  the 
parasite.  Symptoms  of  a  more  grave  character  are  sensations  of  faintiog, 
chorea,  and  epileptic  fits.  Others  of  a  chlorotic  and  hysterical  character 
are  not  unfrequent,  especially  in  women,  who  also  may  suffer  more  or  less 
from  uterine  disorder. 

All  the  ordinary  symptoms  are  quickly  relieved  by  the  expulsion  of 
the  tape-worm — permanently  if  it  is  entirely  removed,  but  temporarily,  as 
is  frequently  the  case,  when  only  the  greater  bulk  of  the  parasite  is  dis- 
charged and  the  head  continues  to  remain  securely  attached  to  the  intes- 
tine and  ready  to  renew  its  many-segmented  body.  The  tape-worms  are 
capable  of  a  wonderful  amount  of  extension  from  traction  without 
detachment;  and  from  the  delicacy  of  the  neck  and  the  anterior  part 
of  the  body,  and  the  action  of  medicine  on  the  peristaltic  motion  of  the 
intestine,  the  posterior  part  of  the  worm,  including  its  great  bulk,  is  most 
apt  to  be  torn  away  and  discharged,  while  the  hc^  remains.  So  long  as 
this  is  the  case,  and  the  worm  has  not  been  poisoned  or  killed,  the 
anterior  portion  grows,  and  thus  the  parasite  is  renewed  and  accompanied 
by  a  return  of  all  the  former  symptoms.  Under  the  appropriate  treat- 
ment the  evacuations  of  the  patient  should  be  carefully  inspected,  so  as 
to  satisfy  both  physician  and  patient  that  the  parasite  has  been  com- 
pletely expelled.  To  properly  examine  the  evacuations,  they  should  be 
repeatedly  drenched  with  clear  water,  and  the  sediment,  after  the  settling 
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of  the  washiDgs,  must  be  inspected.  It  is  only  when  the  physician  has 
seen  the  head  of  the  parasite  that  he  can  reasonably  ensure  his  patient  a 
permanent  cure. 

Treatment. — To  get  rid  of  tape-worms  many  remedies  have  been 
employed,  though  comparatively  few  retain  a  reputation  for  positive 
success.  Some  act  by  powerfully  operating  on  both  bowels  and  worms, 
j)roducing  the  detachment  and  discharge  of  the  latter  without  killing 
them,  as  is  often  indicated  in  the  lively  movements  they  exhibit  after 
their  expulsion.  Others  poison  and  kill  the  worms,  and  also  cause  their 
detachment  and  expulsion  from  the  bowel. 

Before  the  administration  of  the  appropriate  medicine  for  tape- worms, 
Mrith  the  object  of  rendering  it  more  effective  it  is  advisable  to  bring  the 
alimentary  canal  into  a  condition  which  will  render  the  parasites  most  vul- 
nerable. For  this  purpose  fasting  is  to  be  recommended  for  several  days 
previously,  and  when  food  is  used  it  should  be  in  moderate  quantity,  and 
of  such  a  character  as  to  leave  little  residue  to  accumulate  in  the  intes- 
tine. Wheat  bread,  the  ordinaiy  meats,  milk  and  coffee,  are  best,  while 
the  usual  vegetables  should  be  avoided. 

One  of  the  most  effective  remedies  is  the  oil  of  turpentine  in  the  dose 
of  one  or  two  fluidounces,  made  into  an  emulsion  witn  white  of  egg  and 
sugar;  children  require  about  half  the  quantity.  The  large  dose  is  less 
apt  to  produce  the  usual  objectionable  effects  of  that  medicine  than  small 
ones.  The  only  inconvenience  caused  by  it  is  the  heat  of  the  stomach, 
some  febrile  excitement,  and  fulness  of  the  head  or  headache  lasting  for 
one  or  two  days.  The  effects  are  more  apt  to  occur  when  the  medicine 
does  not  act  as  a  cathartic.  The  oil  asually  operates  quickly,  killing  the 
worm  and  producing  its  discharge.  If  it  'does  not  act  in  tiie  course  of 
two  or  three  houra,  a  full  dose  of  castor  oil  may  be  given,  and,  if  necessary 
to  aid  the  action  of  this,  enemata  may  be  employed.  To  ensure  the  pur- 
gative action  of  the  oil  of  turpentine  it  may  be  advantageously  associated 
with  the  castor  oil,  of  each  a  fluidounce  made  into  an  emulsion. 

Another  and  effective  remedy  is  the  root  of  the  male  fern,  Aspidium 
filix-mas,  used  in  decoction  or  electuary.  Stein  of  Frankfort  recommends 
the  ethereal  extract  ab  the  best  preparation,  and  prescribes  it  in  doses  of 
from  seven  to  ten  grammes,  enclosed  in  half  the  number  of  gelatin  cap- 
sules and  administered  at  short  intervals  within  half  an  hour.  It  should 
be  taken  in  the  morning  fasting,  after  taking  a  cup  of  coffee,  swallowing 
the  capsules  with  the  aid  of  a  second  cup.  Half  an  hour  after  the 
capsules  are  taken  a  mixture  of  castor  oil,  brandy,  and  ginger  syrup,  of 
each  fifteen  grammes,  should  be  administered.  The  treatment  has  proved 
all  that  could  be  desired,  and  the  worm,  including  the  head,  is  discharged 
altogether,  rolled  into  a  ball. 

The  bark  of  the  pomegranate-root,  Punica  granatum,  is  also  a  power- 
ful and  efficient  remedy,  but  often  proves  very  disagreeable  from  its  pro- 
ducing violent  pains  in  the  abdomen,  with  nausea  and  vomiting.  It  also 
generally  purges,  occasioning  the  discharge  of  the  worm.  Kuchenmeister 
prefers  it  to  any  other  medicine,  given  in  the  form  of  decoction  prepared 
Dy  macerating  three  ounces  of  the  fresh  bark  in  twelve  fluidounces  of 
water  for  twelve  hours,  and  concentrating  the  infusion  by  gentle  heat  to 
one-half.     He  recommends  it  to  be  taken  after  fasting  a  day  and  the 
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administration  at  night  of  two  fluidounoes  of  castor  oiL  It  is  to  be 
given  in  three  or  four  doses  within  an  hour.  Should  the  mediciDe  not 
purge,  it  should  be  followed  by  another  dose  of  castor  oil. 

^j^centlj,  Feraud  has  recommended  Ihe  tanuate  of  pelletierin,  the 
alkaloid  of  which  is  derived  from  the  pomegranate-root,  as  the  most 

Eowerful  of  remedies  for  tape-worm,  the  dose  for  an  adult  beine  ooe- 
alf  to  three-fourths  of  a  grain.  The  patient  should  fast  a  daj  on 
bread  and  milk,  and  the  following  morning,  before  rising,  take  an 
infusion  of  one-third  of  an  ounce  of  senna.  This  should  be  followed 
an  hour  later  by  half  the  medicine  diffused  in  a  little  water,  and  the 
patient  should  remain  quiet  in  bed  to  avoid  nausea  and  vomiting.  Half 
an  hour  later  the  rest  of  the  medicine  is  to  be  given,  followed  in  another 
half  hour  by  a  dose  of  castor  oil.  Should  there  be  no  stool  afler  ao 
hour,  purgative  enemata  may  be  used.  In  one  case  twelve  beef  tape- 
worms were  discharged  together  measuring,  collectively,  fifty  meters. 

Kousso,  the  flower  of  Brayera  anthelmintica,  an  Abyssinian  herb, 
has  been  of  late  much  employed  as  a  remedy  for  tape-worms,  but  with 
many  physicians  of  experience  it  has  lost  favor.  Heller  speaks  of  it 
highly,  and  recommends  it  to  be  taken  in  the  morning,  an  hour  after 
the  patient  has  taken  coffee.  The  dose  is  from  half  an  ounce  to  an  ounce, 
and  is  conveniently  taken  in  compressed  balls  or  disks,  coated  with  gela- 
tin, and  swallowed  at  intervals  in  the  course  of  an  hour,  aided  by  mouth- 
fuls  of  coffee.  Any  disposition  to  vomit  should  be  repressed,  which  is 
rendered  easier  by  taking  small  mouthfuls  of  strong  coffee  or  pieces  oi 
ice. 

Koussin,  an  alcoholic  preparation  of  kousso,  is  also  efficient,  and  has 
the  advantage  over  the  latter  that  it  does  not  occasion  nausea.  It  has 
been  used  in  the  medical  clinic  of  Munich  in  the  dose  of  30  grains, 
and  it  has  been  a  very  rare  occurrence  that  the  result  was  not  all  that 
could  be  desired. 

The  seeds  of  the  common  pumpkin,  Cucurbita  pepo,  are  extolled  by 
many  physicians  as  a  remedy  for  tape- worms ;  ana  the  writer  has  twice 
had  the  opportunity  of  observing  large  specimens  of  tlie  beef  tape-worm 
which  were  expelled  after  the  administration  of  this  medicine.  The  dose 
is  an  ounce  of  the  seeds  bruised  into  a  paste  and  made  into  an  emulsion. 
It  should  be  taken  in  the  morning,  fasting,  and  followed  in  an  hour  or 
two  with  a  full  dose  of  castor  oil. 

Santonin,  a  principle  derived  from  santonica,  Artemisia  maritima,  is 
reported  as  a  remedy  for  tape-worms,  but  its  efficacy  has  also  been  denied. 
The  dose  is  from  two  to  four  grains  for  an  adult,  and  from  one-<juarter 
to  one-half  a  grain  for  children  over  two  years.  It  is  best  administeretl 
in  lozenges  prepared  with  sugar  and  tragacanth. 

The  quinia  sulphate  has  also  been  recommended  as  an  effectual  remedy 
both  in  tape-  and  seat-worms. 

As  regards  the  prophylaxis  of  tape-worms,  there  are  some  important 
points  to  which  we  direct  attention. 

The  evacuations  of  patients  containing  tape-worms,  their  segments  and 
eggs,  should  not  be  carelessly  thrown  away,  at  least  in  places  accessible  to 
animals  which  may  become  infected.  They  should  be  treated  with  boil- 
ing water,  the  heat  of  which  is  sufficient  to  kill  all  animal  parasiies.  The 
handling  of  living  tape-worms  and  segments  should  be  avoided,  &s  ^gs 
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which  may  adhere  \jo  the  hands,  if  transferred  to  the  mouth  and  swal- 
lowed, will  produce  infection. 

Meats  visibly  infested  with  measles  are  not  fit  and  should  not  be  used 
as  food.  Baw  meat  should  altogether  be  discardexl  as  food,  both  for  the 
sick  and  well,  and  all  meats  should  be  thoroughly  cooked.  As  a  rule, 
meat  should  not  be  used  so  long  as  it  appears  red  or  on  cutting  emits  a 
bloody  liquid.  A  large  piece  of  meat  requires  long  boiling  or  roasting 
for  sufficient  heat  to  penetrate  to  the  interior  to  destroy  any  parasites 
that  may  be  present.  Even  salted  meats  and  hams  should  be  cooked 
to  ensure  against  parasitic  infection.  It  is  important  also  to  avoid  food 
prepared  by  uncleanly  persons  who  may  be  infested  with  tape-worms. 

As  regards  our  domestic  animals,  which  are  the  common  source  of 
the  infection  of  man  with  tape-worms,  they  should  also  be  protected 
from  infection  as  far  as  possible.  This  is  to  be  done  by  preventing 
them  from  having  access  to  human  excrement.  As  Heller  remarks,  with 
this  object  the  4>arbarous  custom  of  defecating  in  every  place  promiscu- 
ously should  be  put  down  with  a  high  hand.^ 

Tjsnia  ECHINOOOOCU8. — Synonym  :  Hydatid  tape-worm. 

Larval  condition :  Echinococcus ;  E.  hominis ;  E.  veterinorum ;  E. 
granulosis;  E.  scolicipai'iens ;  E.  altricipariens ;  E.  hydatidosus;  E. 
multilocularis ;   E.  cyst;   Hydatid;   Hydatid  cyst;  Acephalocyst. 

This  tape-worm,  in  its  mature  state  the  most  insignificant  looking  of 
its  kind,  though  not  strictly  an  intestinal  worm  of  man,  in  the  juvenile 
condition  is  one  of  his  most  dangerous  parasites,  as  being  the  source  of 
hydatid  tumors.  The  adult  tape-worm  lives  in  the  small  intestine  of  the 
dog  and  wolf,  in  some  localities  often  existing  in  these  animals  in  thou- 
sands togetlier.  From  its  diminutive  size  it  may  be  readily  overlooked, 
concealed  or  obscured  by  the  villi  among  which  it  is  suspended  to  the 
mucous  membrane.  It  is  about  a  fourth  of  an  inch  in  length,  and  con- 
sists of  but  four  segments,  of  which  the  last  alone  exhibits  the  ripe  con- 
dition. The  head  resembles  in  construction  that  of  the  pork  tape-worm, 
being  provided  with  four  suckers  and  a  prominent  crown,  with  from 
thirty  to  fifty  hooks  arranged  in  a  double  circle.  The  terminal  ripe 
segment  exceeds  in  size  all  the  preceding  together,  and  before  it  sepa- 
rates from  the  series  another  is  ready  to  take  its  place.  The  ripe  eggs 
contain  the  usual  six-spined  embryo  as  in  other  tape- worms. 

The  mature  worm  is  remarkable  for  the  comparative  shortness  of  its 
life,  which,  according  to  SiebolcT,  is  about  seven  weeks.  Apparently  to 
compensate  for  the  small  number  of  its  segments,  the  larval  form  is 
endowed  with  the  power  of  multiplying  itself  to  a  wonderful  degree. 

It  is  only  in  the  larval  condition  that  the  hydatid  tape-worm  infests 
man,  and  in  this  state  also  it  infests  the  ape,  the  ox  and  sheep  and 
other  ruminants,  also  the  horse,  hog,  and  indeed  many  other  animals 
of  the  same  class. 

*  Several  years  since  a  physician  of  Texas  sent  to  the  writer  a  piece  of  pork,  making 
inquiry  as  to  its  condition,  and  stating  that  aU  the  pigs  of  his  vicinity  were  diseased  and 
their  flesh  similarly  affected.  It  contained  a  numoer  of  measles  or  larval  tape-worms. 
On  giving  the  information  and  the  probable  cause  of  the  affection  of  the  pigs,  the  doctor 
reported  in  return  that  there  was  not  a  privy  in  his  village.  Until  our  people  are 
more  careful  with  the  raising  of  pigs,  European  governments  will  have  reason  for  pro- 
hibiting the  importation  of  our  pork. 
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If  the  eggs  of  the  tape-worm  are  swallowed,  which  may  readily  hap- 
pen by  too  free  intimacy  or  association  with  infested  dogs,  the  liberated 
embryos  obtain  access  to  the  intestine.  Penetrating  the  mucous  mem- 
brane, the  embryos  thence  may  migrate  to  any  part  of  the  body.  From 
the  comparative  frequency  of  hydatid  tumors  in  the  liver  we  may  suspect 
they  mostly  enter  the  portal  venous  system  and  take  the  course  of  the 
blood-current.  It  is,  however,  probable  that  they  migrate  directly  to 
their  destination,  for  hydatid  tumors  are  also  frequently  seated  in  the 
neighboring  organs  ancl  the  abdominal  walls.  The  embryo  tape-worm, 
once  fixed  in  position,  becomes  the  starting-point  of  a  hydatid  tumor. 

When  dogs  ai'e  fed  on  the  liver,  or  other  parts  affected  with  hydatid 
tumors,  from  the  sheep  or  other  animals,  the  soolices  are  liberated,  and, 
passing  into  the  small  intestine,  are  there  developed  into  the  mature 
tape-worms. 

Hydatid  tumors  occur  in  any  of  the  organs  of  the  body,  but  are  more 
frequent  in  the  liver  than  in  all  others  together.  They  are  common  in 
the  lungs,  kidneys,  spleen,  omentum,  and  subperitoneal  tissue  of  the 
abdominal  walls.  They  are  less  common  in  the  heart,  brain,  spinal 
canal,  the  pelvic  viscera,  and  the  bones.  Mostly  but  a  single  tnmor  k 
found  in  the  same  person,  but  occasionally  several  occur  together  in  the 
same  or  in  different  organs. 

There  are  several  varieties  of  the  hydatid  tumor.  In  man  the  more 
common  form  consists  of  a  cyst  or  a  group  of  cysts  enclosed  in  a  connec- 
tive-tissue envelope  induced  by  the  presence  of  the  parasite.  The  simple 
cyst  is  produced  through  the  transformation  of  the  echiuococcus  embryo, 
and  the  group  of  cysts  is  derived  from  the  former  by  proliferation ;  and 
hence  the  first  has  been  called  the  parent  cyst,  and  the  others  the  daugh- 
ter cysts.  These  also  in  the  same  manner  may  produce  a  third  eerie?, 
called  granddaughter  cysts.  The  parent  cyst,  at  first  spherical,  becomes 
modified  in  shape  according  to  the  space  it  occupies  and  the  resistance  to 
which  it  is  subjected,  thus  assuming  an  oval,  lobulated,  or  other  form. 
It  may  increase  in  size  to  that  of  a  cocoanut  or  larger,  and  may  remain 
simple,  but  usually  is  compounded  by  proliferation  in  the  production  of 
daughter  cysts.  These  may  be  few  or  many  up  to  hundreds,  and  range 
from  a  minute  size  up  to  that  of  a  walnut,  and  are  spherical  or  modifi^ 
in  shape  by  mutual  pressure  or  other  cause.  The  cysts  are  filled  with  a 
clear  watery  liquid  of  saline  taste,  but  without  albumen. 

The  hydatid  cysts  are  usually  composed  of  an  outer  thick,  translucent, 
homogeneous,  laminated,  glistening,  highly  clastic  membrane,  the  ectocyst, 
and  an  inner  thin,  granular,  and  cellular  layer,  the  endocyst.  From  tlie 
endocyst  originate  minute  buds,  which  become  the  brood-capsules  of  the 
larval  worms  or  scolices.  These  form  little  groups  of  a  few  to  a  doan 
individuals  suspended  within  the  brood-capsules,  but  capable  of  eversion 
from  them.  The  individual  scolices,  which  appear  to  tlie  naked  eye  as 
mere  white  points,  have  the  form  and  construction  of  the  head-s^ment 
of  the  mature  Tienia  echiuococcus.  After  death  or  by  violence  they 
become  easily  detached,  and  tl)en  float  free  in  the  liquid  containing  them. 
In  some  cases  the  echiuococcus  cysts  develop  no  scolices,  in  which  condi- 
tion they  constitute  acephalocysts.  Occasionally  the  echiuococcus  enibrvo 
undergoes  imperfect  development,  constituting  the  multilocular  hydatid 
tumor,  rarely  found  elsewhere  than  in  the  liver. 
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Echinococcal  tumors,  especially  those  which  have  many  daugliter  cysts, 
when  accessible  are  remarkable  for  exhibiting  a  tremulous  movement  when 
grasped  by  the  hand  and  quickly  tapped  with  the  finger. 

Infection  through  the  embryonic  form  of  the  Taenia  cchinococcus,  as 
the  source  of  hydatid  tumors,  is  productive  of  the  most  disastrous  conse- 
quences, and  has  ended  in  the  da^truction  of  many  lives  both  of  men  and 
domestic  animals.  The  parasite  is  not  directly  productive  of  suffering, 
but  its  effects  and  dangers  are  proportioned  to  tlie  size  of  the  tumor  it 
occasions  and  the  character  and  importance  to  life  of  the  organ  in 
which  the  latter  is  situated.  With  the  increase  of  the  hydatid  timior, 
usually  of  very  slow  growth,  it  encroaches  upon  the  surrounding  parts, 
and  if  these  are  not  displaced  they  become  disorganized  and  atrophied. 

The  liability  and  frequency  of  infection  witli  the  hydatid  disease  appear 
to  be  proportioned  to  the  prevalence  of  intimate  association  \vitli  the  dog. 
In  Iceland,  in  which  it  is  said  every  peasant  owns  half  a  dozen  dogs, 
which  share  his  dwelling  with  him,  it  is  also  reported  that  one-sixth  of 
all  the  deaths  are  due  to  the  hydatid  parasite. 

Ordinarily,  the  hydatid  disease  is  beyond  the  reach  of  medical  treat- 
ment. The  mercurials  and  potassium  iodide  have  been  recommended, 
but  the  results  are  very  doubtful.  Apparently  as  an  indication  how  little 
hydatid  parasites  may  be  influenced  by  medicine,  the  following  incident 
will  show  :  The  writer  once  received  for  dissection  the  body  of  an  Eng- 
lish sailor  which  had  been  injected  with  zinc  chloride  for  preservation. 
In  the  abdominal  wall  in  the  right  iliac  region  there  was  a  hydatid  tumor 
the  size  of  a  fist.  On  examination  of  the  tumor  it  was  found  full  of 
daughter  cysts,  and  these  contained  living  scolices,  though  the  man 
had  been  dead  several  days  and  the  tissues  were  bleached  by  the  zinc 
solution. 

Favorable  results  in  the  treatment  of  hydatid  tumors  are  only  to  be 
expected  through  surgical  means  when  they  are  accessible. 

As  a  prophylactic  measure  against  infection  the  avoidance  of  too  inti- 
mate association  with  dogs  is  especially  to  be  recommended. 

In  concluding  the  chapter  on  Tsenia  cchinococcus,  as  a  prophylactic 
against  this  and  other  parasites  Cobbold  gives  the  advice  that  "all  entozoa 
which  are  not  preserved  for  scientific  investigation  or  experiment  should 
be  destroyed  by  fire  when  practicable,  and  under  no  circumstances  what- 
ever should  they  be  thrown  aside  as  harmless  refuse.'* 

TiEXIA   ACANTHOTRIAS. 

Ixxrval  condition :  Cysticercus  acanthotrias. 

This  species  has  been  but  once  observed,  and  only  in  the  larval  condi- 
tion or  that  of  the  scolex,  which  was  first  described  by  Weinland.  About 
a  dozen  specimens  were  found  by  Jefferies  Wyman  of  Boston  in  the  body 
of  a  woman  of  Virginia  who  died  of  phthisis.  They  were  situated  in 
the  connective  tissue  beneadi  the  skin  and  in  the  muscles,  except  one, 
which  was  attached  to  the  dura  mater.  The  scolex  is  distinguishable 
from  tliat  of  the  other  human  tape-worms  in  possessing  a  triple  circle  of 
hooks.     The  mature  form  of  the  worm  remains  unknoAvn. 

Vol.  II.— «0 
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The  Trematodes,  or  Fluke-worms. 

The'  trematodcs  or  fluke-worms,  though  allied  to  tlie  taix»-worras,  difler 
in  many  important  characters.  In  tlic  mature  oondition,  like  tlie  latter, 
they  are  solid  worms  or  are  devoid  of  a  body  cavity  or  coclum,  and  are 
with  rare  exceptions  hermaphroditic.  They  are,  however,  never  com- 
pound, but  simple  or  consist  of  single  individuals,  and  are  provided  with 
a  mouth  and  alimentaiy  canal,  but  this  is  closed  or  is  without  an  anal 
aperture.  They  have  a  water  vascular  system,  communicating  >ntli  the 
exterior  by  a  pore  at  the  posterior  extremity  of  the  body.  They  are 
commonly  of  flat,  elliptical  shape,  with  a  sucker-like  mouth  at  the  fore 
end,  and  with  a  second  sucker  situated  ventral  ly  near  the  middle. 

The  fluke-worms  are  remarkable  for  their  successive  transformations 
and  course  of  life,  and,  like  the  taj^e-worms,  tiiey  pass  the  different 
stages  of  their  existence  in  diflei*ent  animals.  A  number  of  species 
have  been  described  as  infesting  man,  but  most  of  them  are,  fortunately, 
of  rare  occurrence. 

DiSTOMUM  HEPATICUM. — ^Synon YMS :  Fasciohi  hepatica ;  Liver-fluke. 

This  species,  the  common  liver-fluke,  occasionally  occurs  in  the  hnman 
body,  but  is  especially  frequent  in  the  sheep  and  otlier  ruminating  ani- 
mals, as  the  ox,  goat,  and  de^r,  and  it  likewise  occurs  in  the  horse,  hog, 
and  some  other  animals.  It  usually  inhabits  tlie  liver,  occupying  tlie 
bile-ducts,  but  is  also  sometimes  found  in  the  portal  and  otlier  veins  and 
in  the  intestine,  and  more  rarely  in  abscesses  beneath  the  skin.  It  is  the 
cause  of  the  affection  in  sheep  called  rot,  of  which  many  thousands  die 
annually. 

The  liver-fluke  is  a  flat,  tongue-shaped,  brownish  worm  about  an  inch 
long  and  about  half  as  wide.  It  is  invested  with  minute  scale-like  spines. 
The  head  end  is  somewhat  prolonged,  and  terminates  in  a  small  oral 
sucker,  a  short  distance  behind  which  is  a  small  ventral  sucker.  The 
intestine  is  forked  and  much  branched.  The  genital  aperture  is  situated 
between  the  oral  and  ventral  suckers.  The  commonly  yellowish  ^gs  are 
numerous  and  large,  oval,  and  measure  about  0.135  mm.  long. 

The  common  liver-fluke  frequently  occurs  in  large  numbers,  even 
hundreds,  in  the  liver  of  the  sheep,  obstructing  the  bile-ducts  and  occa- 
sioning more  or  less  destruction  of  the  organ.  The  eggs  pass  off  with  the 
bile  into  the  intestine,  and  are  discharged  with  the  excrement.  In  water 
the  eggs  are  hatched,  and  deliver  a  ciliated  and  freely-swimming  enibr}-o. 
This  in  favorable  positions,  such  as  raai'shy  pastures,  obtains  access  to 
small  fresh-water  snails  and  penetrates  to  tlie  interior  of  their  liody. 
Here  the  embryo  sheds  its  ciliated  integument  and  is  transformed  into  a 
sporocyst.  This  is  an  elliptical  pouch  containing  reproductive  bodies, 
which  become  developed  into  individuals  of  more  elongated  form  than 
the  sporocyst,  provided  with  a  mouth  and  stomach,  and  named  redia^  or 
nurses.  The  nurse  penetrates  to  the  liver  of  the  snail,  and  tliere  develops 
within  itself  new  forms  called  cercarias,  which  resemble  the  jiorent  fluke- 
worm,  but  are  provided  with  a  long,  powerftil  tail  and  have  no  apparent 
generative  apparatus.  The  cercaria  cscai^es  through  an  ajKrture  of  the 
nurse,  and  makes  its  way  out  of  the  snail  into  the  water,  where  it  swims 
about  actively  by  means  of  the  tail,  much  in  the  manner  of  a  tadpole. 
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The  ocrcaria  after  a  time  fixes  itself  to  a  submerged  plant^  becomes 
encysted^  shakes  off  its  tail,  and  remains  in  a  quiescent  state.  If  in  this 
condition,  in  the  feeding  of  slieep  or  other  animals,  the  tailless  cercaria  or 
incipient  fluke-worm  is  transferi*ed  to  tlie  stomacli,  it  makes  its  way  to 
the  liver,  and  there  grows  and  is  developed  into  the  sexually  matiu^ 
worm. 

llecently  it  has  been  ascertained  both  in  England  and  Germany  tliat 
the  juvenile  state  of  the  fluke-worm  is  passed  especially  in  the  little 
fresh-water  snail  Lymneus  truncatulus.  As,  however,  the  common  liver- 
fluke  occurs  in  America,  while  the  last-named  species  of  Lymneus  does 
not,  it  is  rendered  probable  that  the  juvenile  condition  of  the  parasite  also 
occurs  in  other  species  of  snails.  Incidentally,  the  writer  may  here 
mention  that  he  has  found  certain  of  our  smallest  fresh-water  snails, 
such  as  Planorbis  parvus,  frequenting  meadows  in  the  vicinity  of  our 
rivers  and  creeks,  swarming  with  nurses  of  several  different  species  of 
fluke-worms. 

Notwithstanding  the  fi-equency  of  the  common  liver-fluke  in  the  sheep 
and  other  domestic  animals,  its  occurrence  has  been  rare  in  man,  and  in 
all  the  cases  reported  it  has  been  few  in  number,  either  single  or  from 
two  to  half  a  dozen.  In  man  it  has  been  found  to  occupy  tlie  bile-ducts, 
the  portal  vein,  and  abscesses  beneath  the  skin. 

DiSTOMUM  LAXCEOLATUM. — Synoxym  :  Smaller  Liver-fluke. 

This  species,  much  smaller  than  tlie  preceding,  is  of  lanceolate  form, 
acute  behind,  smooth,  and  about  a  third  of  an  inch  long.  Its  suckers  are 
moderately  large,  and  the  bifurcate  intestine  is  unbranched.  It  infests  the 
liver  of  the  sheep  and  ox  and  some  other  animals,  and  not  unfrequently 
is  found  in  association  with  the  former  species.  It  usually  does  not  occur 
in  such  great  numbers  together  as  in  the  latter ;  from  which  and  otlier 
circumstances,  as  the  smaller  size  and  smooth  investment,  it  does  not 
produce  the  same  serious  results.  Its  continuous  history  remains 
unknown,  though  it  is  probable  that  its  course  is  similar  to  that  of 
the  common  liver-fluke.  Several  cases  are  reported  of  its  occurrence  as 
a  parasite  in  man. 

DiSTOMUM  SiNENSE. — ^Undcr  this  head  Cobbold  has  recently  described 
a  species  somewhat  larger  than  the  D.  lanceolatum.  It  occurs  in  the  liver 
of  Chinese. 

DiSTOMUM  CONJUNCTUM. — Another  species  described  by  Cobbold  under 
this  name,  originally  found  in  the  liver  of  an  American  fox,  has  also  been 
detected  in  man.     The  worm  is  about  one-fourth  of  an  inch  long. 

Symptoms. — Cases  of  fluke-worms  in  the  human  liver  have  occurred 
so  rarely  that  we  are  not  prepared  to  indicate  with  certainty  what  may  be 
the  nature  of  the  peculiar  symptoms.  If  the  parasites  were  numerous, 
they  would  give  rise  to  more  or  less  obstruction  of  the  bile-ducts,  with 
accumulation  of  bile,  accompanied  with  jaundice  and  other  symptoms 
usually  attendant  on  functional  disturbance  of  the  liver.  As  in  sheep, 
they  would  occasion  dilatation  of  the  bile-ducts,  catarrhal  inflammn- 
tiuu,  incrustation  with  biliary  matters,  hyperplasia  of  the  surrounding 
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tissues^  and  more  or  less  disorganization  and  atrophy  of  the  secretoiy 
structure. 

Treatment. — As  regards  the  treatment,  we  can  say  almost  nothbg. 
In  the  destructive  disease  of  rot  in  sheep  there  are  no  known  means  to 
expel  the  parasites  from  the  liver.  If  present  in  man,  as  they  occur  bat 
few  in  number,  we  may  hope  for  their  spontaneous  expulsion  in  due  time 
without  leaving  any  serious  result.  As  a  means  of  prophylaxis  persoDS 
should  carefully  avoid  salads  prepared  from  subaquatic  v^tables,  like 
cress,  which  may  harbor  little  fresh-water  snails. 

DiSTOMUM  HETEBOPHYES. — This  is  a  Small  species,  about  half  a  line 
long,  with  the  fore  part  of  the  body  covered  with  minute  spines,  and 
having  a  large,  nearly  central,  ventral  disk.  It  has  been  but  once 
observed,  and  was  reported  by  Bilharz,  in  Cairo,  as  having  been  fouadj 
in  the  post-mortem  examination  of  a  boy,  in  the  small  intestine,  in 
which  it  existed  in  hundreds. 

DrsTOMUM  CRASSUM. — ^This  is  the  largest  of  the  fluke-worms  infesting 
man,  and  measures  from  one  to  three  inches  in  length.  It  is  elliptical, 
comparatively  thick,  and  smootli.  The  two  suckers  have  nearly  the  same 
relative  size  and  position  as  in  the  D.  hepaticum.  It  inhabits  the  duode- 
num, and  has  been  observed  a  number  of  times  infesting  inhabitants  of 
China  and  India. 

DiSTOMUM  RiNQERi. — ^A  spccics  by  this  name,  about  half  an  inch  long, 
has  recently  been  described  by  Cobbold  as  infesting  the  lungs  of  people 
in  Formosa  and  China. 

DiSTOMUM  OPHTHAXMOBIUM. — A  minute  species,  described  under  this 
name,  lias  been  detected  several  times  in  tlie  human  eye. 

BiLHARZiA  H^MATOBiA. — Synonym  :  Distomum  hsematobium. 

As  a  human  parasite  this  is  the  most  important  of  the  fluke-worms, 
being  the  most  common  and  dangerous.  It  is  apparently  restricted  to 
Africa  and  Arabia,  and  is  especially  frequent  in  Egypt,  Abyssinia,  the 
Cape  of  Good  Hope,  and  Natal.  So  far  as  known,  it  is  peculiar  to  man 
and  monkeys,  and  inhabits  the  veins,  especially  those  of  the  portal  system, 
and  it  lives  on  the  blood. 

The  blood  fluke-worm  is  remarkable  among  its  kind  in  having  the 
sexes  distinct.  The  female  is  slender,  cylindrical,  and  tapering  tovnird 
the  ends,  looking  more  like  an  ordinary  thread-worm  than  a  fluke-worm, 
and  is  about  three-fourths  of  an  inch  long.  The  male  is  about  half  an 
inch  long,  but  wider  than  the  female,  which  it  partially  embraces  at 
maturity  by  doubling  upon  it  laterally. 

This  parasite,  of  the  same  essential  nature  as  the  more  ordinary  fluke- 
worms,  is  most  probably  introduced  in  the  juvenile  condition  into  the 
stomach  by  drinking  unfiltered  standing  waters,  and  perhaps  also  by 
eating  vegetables  which  grow  in  wet  places  and  upon  whicli  the  young 
fluke-worms  may  be  encysted.  From  the  stomach  the  worms  gain 
access  to  the  poi'tal  venous  system,  within  which  they  undergo  devel- 
opment to  sexual  maturity.     The  worms,  proportioned  to  their  number, 
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occasion  more  or  less  sudden  and  dangerous  hsematuria.  According  to 
Bilharzy  who  first  discovered  tlie  parasite,  it  also  induces  inflammation 
of  tlie  ureters,  bladder,  and  rectum,  accompanied  with  ulceration  and 
incrustations  and  conci'etions  in  tlie  same,  due  to  the  abundant  deposit 
of  eggs  in  tlie  mucous  membmue.  The  symptoms  in  tlie  hsematuria  are 
obvious ;  all  treatment  fails,  but  the  prophylaxis  is  evident 

AMPHiSTOMmi  HOMiNis, — ^Thc  gcuus  Ampliistomum  is  distinguished 
from  Distomum  in  having  the  ventral  disk  placed  at  the  posterior  extrem- 
ity of  the  body. 

A  species  has  been  recently  described  by  Cobbold  under  tlie  above 
name,  and  is  reported  as  having  been  observed  several  times  in  natives  of 
India.  It  is  a  red  worm,  about  the  fourth  of  an  inch  long,  and  inhab- 
its the  caseum  and  ascending  colon,  in  which  it  was  found  in  hundreds 
together.  The  mucous  membrane  exhibited  venous  congestion  and  was 
marked  witli  numerous  red  spots  resembling  leech-bites,  produced  by  tlie 
^)ai*asites.     One  of  the  patients  died  of  cholera. 

We  have  too  little  information  as  to  the  symptoms  induced  by  this 
parasite,  and  of  its  treatment,  to  say  anything.  It  is  probable  that  calo- 
mel, tur|)entine,  and  castor  oil  would  be  appropriate  remedies. 

Several  other  fluke-worms  which  have  been  reported  as  having  been 
found  in  the  human  body  are  generally  viewed  with  doubt  as  to  their 
genuineness.  Such  are  the  Uexatliyridiutn  pinguicola,  from  a  tumor  of 
the  ovary ;  the  H.  venarum,  said  to  have  been  found  in  the  blood  and  in 
the  sputum  of  haemoptysis ;  and  tlie  Tetrastomum  renale,  said  to  have 
been  found  in  tlie  urine. 


The  Acanthocephali,  or  Thorn-head  Worms. 

Tlie  thorn-head  worms  in  the  mature  condition  are  comparatively 
robust  cylindrical  worms,  with  a  body-cavity  or  caelum,  but  aevoid  of 
mouth  and  alimentary  canal.  They  are  provided  with  a  protrusile  and 
retractile  proboscis- like  head  armed  with  circular  rows  of  recurved  hooks, 
by  which  they  firmly  cling  to  the  wall  of  the  intestine  of  their  host.  The 
sexes  are  distinct.  There  are  many  species,  which  mostly  in  the  matm-e 
state  live  in  fishes.  In  the  juvenile  or  larval  condition  they  live  in  other 
animals,  mostly  crustaceans  and  insects.  It  is  doubtful  whether  any  spe- 
cies naturally  infests  man. 

EcnxxonnYNCirus  otoas. — The  great  thorn-head  worm  is  a  common 
juu-asite  of  the  hog,  living  in  the  small  intestine.  It  is  a  large  white 
worm,  the  female  of  which  reaches  a  foot  in  length,  while  the  male  is 
about  one-third  the  size.  It  is  doubtful  whether  it  occurs  as  a  human 
])arasite,  though  a  worm  less  than  the  fourth  of  an  inch  found  in  a  man 
in  Prague  has  been  atti'ibuted  to  this  species. 


The  Nematodes,  or  Threard-worms. 

The  nematodes,  or  thread-worms,  are  slender,  cylindrical,  and  inarticu- 
late,  and  usually  more  or  less  tapering  toward  one  or  both  extremities. 
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They  have  a  distinct  ccelum  or  body-cavity,  with  thick  mnsoQlar  indla 
limited  by  a  transparent  elastic,  cliitiuoiis  integument,  which  is  sometimos 
more  or  less  distiuctly  and  regularly  transversely  wrinkled.  The  alimeut- 
ary  canal  extends  the  len^h  of  the  ccelum,  with  the  mouth  at  the  ante- 
rior extremity,  and  usually  an  anus  at  or  near  the  posterior  extrenutj. 
In  some  forms  in  the  mature  condition  the  intestine  is  atro})hied  and  the 
anus  absent.  The  sexes  are  distinct,  and  commonly  the  male  is  very 
much  smaller  than  the  female.  The  organs  of  generation  occupy  tlie 
ooelum  along  tlie  sides  of  the  intestine.  The  female  aperture  is  com- 
monly situated  ventrally  near  or  in  advance  of  the  middle  of  the  body, 
while  the  male  apei*ture  is  at  or  in  the  vicinity  of  tlie  anus.  Mostly,  the 
worms  arc  ovipirous,  but  many  are  viviparous.  The  development  is 
direct,  and  usually  the  transformations  are  inconspicuous,  so  that  the 
embiyoa  mostly  differ  but  little  from  the  parent,  except  in  the  absence 
of  tlie  generative  apparatus. 

OxYURis  VERMICULARI8. — Syxonyms:  Ascaris  verraicularis ;  Seat- 
worm ;  Pin-worm ;  Maw-worm  ;  Maggot-worm ;  Thread-worm ;  Ascar- 
ides. 

The  seat-worm  is  tlie  most  common  intestinal  parasite  of  man,  prevails 
everywhere,  and  is  peculiar  to  him.  It  is  a  lively,  wriggling  creature 
which  inhabits  tlie  small  and  large  intestines  and  fceils  on  their  conteat^s 
It  frequently  occurs  in  large  numbers  together,  and  in  such  cases  inces- 
santly makes  its  appearance,  associated  with  multitudes  of  c^gs,  in  the 
evacuations. 

The  female,  which  is  ordinarily  seen  alone  in  the  greatest  abundance, 
is  a  white  cylindrical  worm  tai)ering  toward  botli  extremities.  The  head 
end  is  thickened,  and  is  provided  with  three  prominent  labial  papillc 
enclosing  the  mouth.  The  posterior  end  extends  from  the  anal  aperture 
in  a  long  :uid  straight,  narrow,  conical,  sliar|)-])ointed  tail.  The  double 
uterine  tube,  distended  witli  eggs,  terminates  in  a  vagina,  the  external 
aperture  of  which  Ls  situated  ventrally  near  the  anterior  third  of  tlie 
body.  The  smaller  male  hardly  ta]>era  beliind,  but  is  incurved  and 
ends  in  a  short,  blunt,  conical  tail.  The  ]>enis  is  a  single  chitinous 
spicule,  the  end  of  which  is  usually  seen  projecting  from  the  cloacal 
ajKjrture. 

The  young  seat- worms,  in  various  degrees  of  growtli  and  development, 
and  the  mature  males  are  chiefly  to  be  met  in  the  lower  portion  of  the 
small  intestine,  while  tlie  pregnant  and  mature  females  cliiefly  occupy  tbe 
caxsum. 

The  seat-worm  is  exceedingly  prolific,  it  being  estimated  that  a  single 
ri]M5  female  contains  from  10,000  to  12,000  eggs,  and  these,  it  is  suspected, 
may  be  renewed  several  times  before  her  functions  become  exhausted. 
From  time  to  time  the  ripe  females  proceed  alou^  the  large  intestine  to 
the  rectum,  in  which  jjosition  they  lay  most  of  dneir  eggs.  These  are 
discharged,  together  with  many  of  the  worms,  in  tlie  feces. 

The  eggs  are  ovoid  in  shape  and  alx)ut  0.05  mm  long.  After  they  are 
laid  under  favorable  conditions  tlie  embryos  are  rapidly  developed.  Left 
in  water,  they  soon  die. 

The  investigations  of  the  helminthologists  of  the  day  make  it  appear 
that  it  is  necessaiy  that  the  eggs  of  the  seat-worm  should  be  swallo>mI 
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and  pass  through  the  stomach,  in  which  the  embryos  are  freed,  before  they 
can  undergo  development  to  sexual  maturity.  Moreover,  observations  go 
to  show  that  infection  may,  and  probably  ordinarily  does,  occur  from  eggs 
scratched  from  the  anus  and  conveyed  to  the  mouth  directly  or  by  being 
applied  to  food  from  uncleanly  hands.  It  is  evident  that  itching  of  the 
anus,  induced  by  the  presence  of  the  parasites  in  the  rectum,  often  accom- 
panied by  itching  of  the  nose  and  lips,  may  lead  to  alternate  scratching 
of  the  parts  and  the  transference  of  eggs  from  one  to  the  other.  Thus, 
too,  uncleanly  nurses  who  may  be  infested  witli  scat-worms  after  scratch- 
ing may  handle  food  and  infest  children  under  their  charge.  Children 
are  commonly  more  liable  to  the  parasites  than  others,  no  doubt  from  the 
circumstance  that  they  are  less  capable  of  avoiding  the  conditions  favor- 
able to  infection.  Seat-worms  prevail  in  all  conditions  of  society,  but 
their  prevalence  is  largely  proportioned  to  the  more  or  less  uncleanly 
habits.  Pei-sons  sleeping  with  others  infested  are  liable  to  infection, 
especially  if  they  are  imcleanly  and  in  the  habit  of  eating  in  bed. 
Obvious  hints  to  avoid  the  parasites  are  obtained  by  regarding  the 
statements  thus  given. 

Sy^iptoms. — The  presence  of  a  few  seat-worms  is  usually  attended  with 
no  obvioiLS  inconvenience,  and  they  may  remain  unnoticed  unless  acci- 
dentally observed  in  the  evacuations.  The  symptoms  occasioned  by  them 
are  in  great  measure  proportioned  to  their  quantity  and  the  susceptibility 
of  the  patient.  The  most  prominent  symptom  is  excessive  itching  of  the 
anus;  often  trifling  or  even  absent  during  the  day,  it  becomes  veiy  annoy- 
ing and  distressing  in  the  evening  or  during  the  night.  This  periodic 
change  ai)i)ear8  to  be  due  to  the  movement  of  the  worms  to  the  rectum, 
apparently  induced  by  the  i^sition  and  re])ose  of  the  patient  and  the 
increased  warmth  of  the  body  in  bed.     Under  these  circumstances  the 

Jatient  attemjits  to  relieve  the  incessant  itching  by  scratching,  and  often 
y  boring  with  the  finger  in  the  anus.  In  this  way  eggs  become  adherent 
to  the  finger-nails,  under  which  they  have  been  repeatedly  detected,  and 
may  thus  be  inadvertently  transferred  to  the  mouth.  Occasionally,  some 
of  the  worms  wander  from  the  anus,  and  in  women  may  thence  penetrate 
into  the  vulva.  The  itching  of  the  anus  may  induce  more  or  less  sexual 
irritation,  which  in  the  young  may  further  lead  to  onanism  and  its  attend- 
ant evils.  Other  symptoms  of  the  presence  of  the  parasites  are  itching 
of  the  nose  and  lips,  restlessness  in  sleep,  grinding  of  the  teeth,  starting?, 
twitchings,  and  general  nervous  disturbance.  When  the  worms  are  veiy 
numerous  they  may  produce  intestinal  catarrh,  with  discharges  of  mucus, 
jiain,  and  diarrliaa.  In  children  especially  they  may  give  rise  to  more 
serious  nervous  symptoms,  as  epileptic  fits  and  chorea. 

TREATifEXT. — ^Generally,  persons  are  readily  relieved  of  seat-worms. 
£p6om  salt  alone  or  with  senna  as  a  purgative,  repeated  once  or  twice, 
often  answers  to  com])letely  expel  them.  Castor  oil,  also  alone  or  with  a 
few  droi>8  of  the  oil  of  tun)entine  or  of  wormseed,  is  also  an  effectual 
remedy.  The  tincture  of  aloes,  in  the  dose  of  from  half  a  fluidounce  to 
two  fluidounces,  once  or  twice  repeated,  the  writer  has  found  to  fully 
answer  the  puq)«^.  Besides  the  purgatives,  medicated  suppositories,  in 
obstinate  ojises  injections  of  olive  oil,  and  enemata  of  a  solution  of  castile 
soap  introduced  by  means  of  an  elastic  tube,  so  as  to  wash  out  the  entije 
length  of  the  large  intestine,  may  be  employed. 
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AscARiS  LUMBRiooiDES. — SYNONYMS:  Round-worin ;  Long  roimd- 
worm;  Maw-worm;  Lumbricus. 

The  round-worm  is  the  largest  of  the  nematodes  which  ordinarily 
infest  man,  and  is  second  only  in  frequency  to  the  seat-worm.  It  is  a 
well-known  parasite,  and  prevails* everywhere  in  all  conditions  of  society. 
It  is  less  lively  in  its  movements  tliau  the  seat-worm,  and  is  remarkable 
for  ])ossessing  a  peculiar  disagreeable  odor,  which  is  independent  of  the 
medium  in  which  it  lives.  It  inhabits  the  small  intestine  and  feeds  on 
the  contents.     It  also  infests  tlie  hog  and  tlie  ox. 

The  round-worm  is  cylindrical,  reddish  or  brownish,  and  ta]iering 
toward  botli  exti*emities.  The  head  end  terminates  in  three  prominent 
labial  papillse  surrounding  the  mouth,  and  the  tail  end  is  »hort  and  con- 
ical. The  female,  as  commonly  seen,  ranges  from  six  inches  to  a  foot  in 
length,  and  is  about  a  fourth  of  an  inch  in  thickness.  The  ovarian  tubes 
ai*e  long,  thread-like,  and  tortuous,  and,  with  the  shorter,  nearly  straight, 
and  wider  uterine  tubes,  contain  many  millions  of  eggs.  The  genital 
apertm'e  is  situated  ventrally  near  the  anterior  thiixl  of  the  body.  The 
male  is  about  half  tlie  size  of  the  female,  but  is  capable  of  considerable 
extension,  and  the  tail  cud  is  incurved.  The  penis  consists  of  a  pair  of 
slender,  clavate,  chitinous  spicules,  the  ends  of  which  protrude  from  the 
cloacal  aperture  at  tlie  root  of  the  tail. 

The  round- worm  is  exceed! ugly  prolific,  it  being  estimated  that  the 
genital  tubes  of  a  large  mature  female  contain  the  enormous  number  of 
60,000,000  of  eggs.  The  ri^  eggs  are  laid  in  the  intestine,  and  are  dis- 
charged with  the  evacuations  in  great  numbei^,  and  often  in  considerable 
masses  together.  They  are  oval,  about  0.05  mm.  in  lengtli,  and  are  pro- 
vided with  a  thick  shell  and  an  additional  tuberculate  albuminoid  en velo{)e, 
usually  colored  by  the  intestinal  contents. 

The  eggs  of  the  round-worm  after  being  expelled  from  the  body  are 
very  tenacious  of  life,  and  under  ordinary  favorable  circumstances  they 
may  remain  in  a  condition  capable  of  development  for  several  years. 
Experiments  have  shown  that  tliey  have  great  power  in  resisting  the 
destructive  influences  of  heat  and  cold,  dryness,  and  die  agencies  of 
decomposition.  In  water  and  moist  earth  they  have  been  retained  alive 
for  a  year  or  two.  When  ripe  eggs  are  placed  in  water  the  development 
of  the  embryo  is  observed  to  i)rooeed  very  slowly,  and  is  only  completed 
after  five  or  six  months.  The  embryo  while  still  contained  witliin  the 
egg  sheds  its  skin  and  becomes  provided  witli  a  tooth-like  spine  to  the 
head  end.  The  smallest  examples  of  re])uted  round-worms  found  in  the 
human  intestine  measured  only  about  a  line  in  length. 

The  further  history  of  tlie  round-worm  is  unknown,  nor  has  it  yet 
been  positively  ascertained  in  what  manner  man  becomes  infected  Anth 
the  parasite.  Repeated  experiments,  not  only  on  the  hog  and  otiier 
animals,  but  on  man  himself,  go  to  show  that  he  is  not  directly  infected 
by  swallowing  the  recently-laid  ripe  eggs.  It  is  rendered  in'obable  that 
the  eggs  are  swallowed  by  some  common  but  yet  unknown  minute  aquatic 
animal,  within  which  the  embryo  may  undergo  further  development,  and 
in  this  condition  may  be  swallowed  by  man  in  drinking-water.  In  con- 
firmation of  the  view  that  man  becomes  infected  in  the  latter  way, 
Davaine  remarks  that  the  "people  of  Paris,  who  drink  only  filtered 
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i^ater,  are  rarely  infected  with  tlie  rouud-worm,  M'hich  is  oUicrwise  the 
case  in  the  rural  dis^tricts  of  France/' 

The  round-worm  is  most  prevalent  in  warm  climates,  and  especially 
among  the  Icss-civilizcd  peoples.  The  better  cla^sses  among  the  more 
enlightened  nations  suffer  comiKUtitively  little  from  the  parasite,  and  it 
is  the  lower  classes,  et^pecially  the  ill-fed  and  uncleanly,  who  are  most 
afflicted.  It  is  exceedingly  frequent  in  the  Orient,  in  Africa,  the  West 
Indies,  and  Bitizil. 

Most  commonly,  only  a  few  round-worms — one,  two,  tliree,  up  to  a 
do;sen — occur  together  in  tlie  same  person,  but  tliey  often  occur  in  con- 
siderable number,  even  to  several  hundreds.  Not  unfrequently  they  are 
found  in  association  with  seat-worms.  They  are  more  frequent  and 
usually  occur  in  greater  abundance  in  children,  perhaps  in  a  measui^ 
due  to  tlie  circumstance  that  tliey  are  less  able  to  discriminate  the  con- 
ditions favorable  to  infection  and  avoided  on  other  grounds  by  adults. 

The  natural  and  oixlinary  habitation  of  tlie  round- worm  is  the  small 
intestine,  especL'illy  the  jejunum,  and  it  commonly  only  occurs  in  tlie 
large  intestine,  mostly  dead,  on  the  way  to  be  discharged  with  the  evacu- 
ations. Under  disturbing  circumstances,  as  the  character  of  c*ertuin  irri- 
tating f(xxl,  the  parasite  is  dis})06ed  to  become  restless  and  wander  from 
its  usual  ])asitiou.  Not  unfre(]uently  it  enters  the  stomach,  and  thence 
may  ascend  to  the  mouth  or  nose,  and  ])crha|)s  the  first  intimation  of  tlie 
presence  of  such  an  unwelcome  guest  is  in  its  expulsion  from  the  mouth. 
From  the  pharynx  the  worm  may  enter  the  larynx  and  trachea,  or 
advance  farther  into  the  air-passages,  giving  rise  to  the  usual  symptoms 
of  foreign  bodies  in  tliese  parts.  Occasionally  the  parasite  forces  its  way 
through  the  bile-ducts  into  the  liver  and  gall-blaader,  ci*eating  disturl)- 
ance  in  those  organs  propoilioned  to  the  number  and  size  of  Uie  worms 
and  the  extent  of  their  progress.  In  the  liver  it  may  occasion  inflam- 
mation and  the  formation  of  an  abscess  attended  with  all  the  usual 
8ym])tums  of  hepatitis.  It  has  been  repoi*ted  that  it  may  penetrate 
the  intestinal  wall  and  enter  the  peritoneal  cavity,  but  it  is  generally 
regardctl  as  doubtful  whether  the  worm  can  do  so  in  a  healthy  state  of 
die  intestine,  but  only  where  there  may  be  ulceration  or  other  similar 
condition. 

Symitoms. — The  symptoms  indicating  the  ])rcsenoeof  the  round- worm 
in  the  intestine  vary  with  its  numbers  and  witli  the  age  and  susceptibility 
of  the  patient.  In  general,  the  presence  of  one  or  two  worms  is  unat- 
tended with  any  marked  disturbance,  and  is  mostly  unsuspected  until  the 
parasite  is  accidentally  seen  in  the  discharges.  The  ordinary  sj'inptoms 
are  disordered  apjKJtite  (usually  increasetl),  flatulence,  hiocougli,  foul  breath, 
dys])e|)sia,  abdominal  pains,  itching  at  the  extremities  of  the  alimentary 
canal,  furred  tongue,  darkening  of  tlie  eyelids,  and  emaciation.  The 
nervous  symptoms  are  restlessness  in  sleep,  unpleasant  di^eams,  starting 
in  fright,  grating  of  the  teeth,  and  muscular  twitcihings.  In  more  aggra- 
vated cases,  especially  in  children,  epilei>tic  fits  may  occur.  If  the  para- 
sites are  numerous,  they  produce  diarrhoea  with  copious  mucus  discharges, 
and  may  induce  enteritis  with  all  its  attendant  symptoms.  When  the 
worms  wander  into  the  stomach,  they  induce  colic,  nausea,  retching,  and 
vomiting,  all  of  which  disappear  with  the  expulsion  of  the  parasites. 

Treatment. — ^The  remedies  employed  for  seat-worms  often  serve  to 
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expel  the  round-worm,  and  not  imfrequcntly  the  two  are  discliargwl 
together.  Wormseed,  or  the  seed  of  Chenoixxlium  antlielminticuni, 
has  been  a  favorite  remedy  for  tlie  round-worm,  especially  in  cliildreii. 
The  dose  in  these  cases  is  one  or  two  scruples  of  the  powdered  seeds  in 
electuary  with  syrup  or  molasses,  administered  in  tlie  morning  l)cfore 
breakfast  and  at  bedtime  for  three  or  four  days.  It  should  be  followal 
by  calomel  or  other  brisk  cathartic.  Tlic  volatile  oil,  in  the  dose  of  from 
five  to  ten  drops  in  emulsion,  may  be  used  in  the  same  manner. 

A  much-extolled  remedy  to  destroy  and  get  rid  of  tlie  round-womi  Is 
santonin,  given  in  doses  of  from  one-third  to  one  and  a  half  grains  tlircc 
or  four  times  a  day,  the  larger  dose  being  used  only  for  adults.  It  should 
be  followed  by  a  purgative,  for  which  a  dose  of  castor  oil  answers  a  good 
purpose. 

AsCARis  MYSTAX,  the  common  round-worm  of  the  cat  and  dog,  lias 
been  reported  as  occasionally  infesting  man.  It  resembles  the  former 
species,  but  is  much  smaller,  commonly  from  one  to  four  inches  in  length, 
and  has  the  head  end  furnished  with  a  pair  of  lateral  narrow,  wing-Iikc 
expansions  of  the  integument.  It  inhabits  the  small  intestine,  and  when 
present  in  man  would  no  doubt  induce  symptoms  like  tliose  of  the  ordi- 
nary round- worms  which  infest  him. 

Trioocephalus  dispar. — Synonyms:  Long  thread-worm;  Whip- 
worm. 

The  long  thread-worm  is  a  not  unfrequent  intestinal  parasite  of  man, 
though  rarely  observed  unless  sixjcially  songht,  as  it  ordinarily  gives  rise 
to  little  or  no  disturbance.  It  is  common  in  England,  Southern  Europe, 
and  the  Orient.  Davaine  reports  that  half  the  cases  of  persons  investi- 
gated in  Paris  were  infested  with  it ;  it  also  occurs  in  this  country.  It 
inhabits  the  lower  end  of  the  ileum,  the  coecnni,  and  vermiform  a]>pendix, 
and  feeds  on  the  intestinal  contents.  It  commonly  occurs  in  small  num- 
bers, two  or  three  to  a  dozen,  occasions  no  evident  inconvenience,  and  is 
rarely  discharged  ^vith  the  evacuations. 

The  long  thread-worm  is  yellowish- white  and  cylindrical,  witli  the 
anterior  half  or  more  of  the  body  attenuated  in  a  hair-like  manner.  Tlie 
female  reaches  about  two  inches  in  length,  has  the  tail  end  conical,  and 
the  anus  subtermiual.  The  male  is  al)out  two-tliirds  the  length  of  the 
former,  has  the  thicker  portion  of  tlie  Ixxly  enrolled,  and  the  tail  end 
blunt.  The  eggs  ai-e  laid  in  the  intestine  and  discharged  \vitli  the  feces. 
The  subsequent  history  of  the  parasite  and  its  mode  of  infecting  man 
remain  unknown. 

Only  in  cases  where  long  thread-worms  are  numerous  do  they  give  rise 
to  trouble.  According  to  Leuckart,  Pascal  gives  as  constant  symptoms 
of  the  presence  of  large  numbers  of  the  parasite,  headache,  redness  of  the 
face,  prominence  of  the  eyes,  small,  irregular,  and  intermittent  pulse,  and 
pains  in  the  lower  part  of  the  abdomen. 

The  usual  remedies  addressed  to  the  scat-worm  and  round-worm  will 
most  probably  be  equally  applicable  to  the  long  thread-worm. 

Leptodera  stercoralis. — Syxoxyjis  :  Anguillulastercoralis;  Bhab- 
ditis  stercoralis. 
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Tliis  is  a  miDute  nematode  worm  recently  observed  infesting  French 
soldiers  in  Cochin  China.  It  is  about  half  a  line  in  length,  ana  inhabits 
the  small  and  lai^  intestine,  and  also  penetrates  into  the  biliary  and 
})ancreatic  ducts.  It  occurs  in  myriads  and  occasions  diarrhoea  and  dys- 
entery. Another  species,  Leptodera  intcstinalis,  nearly  three  times  as 
large,  has  been  noticed  in  smaller  number  associated  witli  the  former. 
The  eg<^  of  these  worms  are  laid  in  the  intestines,  and  both  together 
are  discharged  in  multitudes  with  the  feces.  They  are  probably  intro- 
duced into  man  by  drinking  stagnant  water,  and  undergo  complete  devel- 
opment after  ])assing  through  the  stomach. 

It  is  probable  that  tlie  remedies  employed  in  the  treatment  of  the 
familiar  scat-worms  and  round-worms  would  be  equally  efficacious  iu 
the  cxpulsiou  of  these  parasites. 

AxcHYLOSTOMTJM  DUODENALE, — SYNON^'^fS:  Strougylus  duodcnalis; 
Dochniius  duodenal  is;  Sclerostoma  duodenale. 

This  intestinal  pai*asite,  first  noticed  iu  Milan  by  Dubini  in  1838,  is  of 
more  dangerous  diameter  tlmn  any  of  the  nematode  worms  previously 
descril)ed.  In  Euroi)e,  besides  Italy,  it  was  frequently  observed  among 
the  workmen  of  the  St.  Gothard  tunnel.  It  is  exceedingly  common  in 
Egypt,  and  Bilharz  found  it  in  nearly  all  liis  post-mortem  examinations 
of  bodies.  It  probably  prevails  to  a  considerable  extent  in  most  tropical 
countries,  including  tlie  East  and  West  Indies  and  Bi*azil.  There  is  also 
reason  to  suspect,  from  the  nature  of  the  affection  it  induces,  that  it  may 
exist  in  the  Soutliern  States. 

Tlie  Anchylostomum  is  a  red,  cylindrical  worm,  with  the  anterior 
extremity  tapering  and  recurved.  The  head  end,  somewhat  enlarged, 
encloses  a  capacious  oral  capsule  armetl  with  strong  hook-like  teeth.  The 
caudal  extremity  of  tlie  female  ends  in  a  conical  }>oiut,  and  the  genital 
aperture  is  situated  behind  the  middle  of  the  body.  The  caudal  extremity 
of  the  male  ends  in  a  trilobate  pouch,  within  which  projects  the  bispicu- 
late  penis.  The  female  is  from  five  lines  to  three-fourths  of  an  inch 
long ;  the  male  is  about  half  the  size.  The  eggs  are  oval  and  measure 
0.05  mm.  long. 

The  worm  inhabits  the  small  intestine,  esj)ecially  the  duodenum  and 
jejunum,  clinging  tenaciously  to  the  lining  membrane  by  means  of  the 
armetl  mouth.  It  j)enetrates  the  mucous  membrane  to  the  submucous 
coat,  from  which  it  sucks  the  blood  that  forms  its  food.  In  the  position 
of  its  attachment  it  gives  rise  to  little  eochymoses.  It  often  occurs  in 
large  numbers,  even  to  hundreds  and  tliousands.  The  cgjsrs  are  laid  in 
the  intestine  and  are  discharged  with  the  evacuations.  Externally,  iu 
^vater,  the  embryo  undergoes  development  within  the  egp^,  and  then 
escapes  to  lead  /or  some  time  an  independent  existence.  Subsequently, 
it  is  most  probable  that  the  worm  obtains  access  to  the  human  stomach 
by  drinking  standing  water,  and  completes  its  development  iu  the 
intestine. 

The  Anchylostomum  proves  to  be  a  prolific  source  of  wasting  diseases 
in  tropical  countries,  and  is  pernicious  to  an  extent  proportioned  to  the 
numbers  infesting  the  intestine.  By  depriving  the  body  of  blood  it  pro- 
duces a  greater  or  less  degree  of  anaemia.  The  affection  begins  very  insi<l- 
iously,  and  the  general  nutrition  of  the  body  may  not  be  visibly  disturbed 
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system  they  not  only  produce  tlie  greatest  suflering,  but  often  the  moel 
disastrous  results. 

Man  is  ordinarily  infected  with  the  tricliina  by  eating  the  raw  or  insuf- 
ficiently cooked  meat  of  the  hog,  or  pork  in  any  of  its  varieties  of  food. 
Infected  meat  often  contains  immense  numbers  of  the  parasite,  a  sii^Ie 
ounce  at  times  being  estimated  to  contain  from  50,000  to  100,000  worms. 

The  trichina  was  first  distinctly  noticed  in  the  muscles  of  the  human 
body  by  Paget  in  1835,  and  was  described  by  Owen  with  the  name  it 
now  bears.  It  was  subsequently  observed  unaer  the  same  circurostanoes 
by  other  investigators.  In  1846  tlie  parasite  was  found  by  the  writer  in 
the  muscles  of  the  hog,  but  neither  he  nor  others  for  some  time  afterward 
suspected  the  significance  of  the  discovery.  In  1860,  Zenker  of  Dres- 
den treated  a  supposed  case  of  typhus  complicated  with  excessive  muscu- 
lar pain  and  oedema.  On  post-mortem  examination  the  muscles  were 
found  swarming  with  trichinae,  and  to  tliese  the  affection  altogether  \Tas 
attributed.  Nearly  at  the  same  time  the  investigations  of  Leuckart  con- 
firmed the  relationship  of  the  parasites  as  tlie  cause  of  the  disease.  In 
1862,  Friederich  first  diagnosticated  the  affection  and  experimentally 
determined  the  presence  of  the  worms  in  the  living  patient 

The  trichina  is  also  found  infesting  other  animals  of  the  same  class 
besides  man  and  the  hog,  especially  Uie  rat,  mouse,  rabbit,  cat,  and  fox. 
Experiments  further  prove  that  mammals  are  generally  more  or  less  sus- 
ceptible to  infection  with  the  parasite,  though  some  appear  to  resist  its 
extension  to  the  muscular  system,  as  in  the  case  of  the  dog.  The  horse, 
ox,  and  sheep  exhibit  little  disposition  to  artificial  infection  of  the  muscles, 
and  hence  from  this  circumstance  and  the  nature  of  the  food  of  these  ani- 
mals they  are  rarely  found  to  be  infested  with  trichime.  In  experiments 
on  birds  and  lower  classes  of  animals,  though  trichinae  were  ascertained 
to  advance  in  development  in  the  intestine,  tlicy  failed  to  invade  the  mus- 
cular system. 

Ordinarily,  it  appears  that  while  man  is  infected  with  trichinie  through 
the  hog,  this  animal  becomas  infected  by  eating  infested  rats,  mice,  and 
cats,  fragments  of  waste  pork,  and  perhaps  occasionally  by  feeding  on 
the  excrements  of  infested  animals. 

The  trichinie  occupying  the  muscles  arc  immature,  and  it  is  only  after 
they  are  swallowed  and  the  parasites  are  freed  by  digestion  of  the 
envelopes  and  pass  into  the  intestine  that  they  undei^  development  to 
sexual  maturity.  In  this  state  the  female  is  viv]|iarous  and  gives  birth  to 
a  multitude  of  active  embryos,  which  immediately  commence  to  migrate 
to  the  miLscular  system.  As  it  is  estimated  that  each  female  may  give 
birth  to  upward  of  a  thousand  embr\'OS,  it  is  readily  conceived  to  what 
an  extent  the  body  may  become  infested  from  eating  a  few  ounces  of 
trichinous  pork. 

The  immature  or  larval  trichinae  are  also  distingnished  as  muscular, 
and  the  sexually  mature  ones  as  intestinal,  tricliinas,  in  accordance  with 
their  position  in  the  two  principal  conditions. 

Muscular  trichinse  vary  in  condition  from  the  embryo,  which  works 
its  way  among  the  muscular  fibres  or  has  obtained  entrance  into  these, 
to  the  coiled-up  worm  lying  quiescent  in  a  capsule  imbedded  among  the 
muscular  fibres. 

Infected  flesh  in  the  early  state  is  scarcely  distinguishable  as  such  with 
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the  naked  eye,  but  iu  old  cases  the  trichina  onpsules  become  imbued  with 
calcareous  matter,  and  are  thus  rendered  visible  as  minute  white  or  gray- 
ish specks  scattered  through  the  red  meat. 

In  the  recent  state  of  iiivasiou  the  worms  arc  found  free  among  the 
muscular  fibres  or  within  tliese.  Later,  they  appear  mostly  solitary  and 
at  rest,  coiled  within  a  fusiform  mass  of  semi-liquid  granular  matter 
resulting  from  the  degradation  of  the  muscular  substance.  Subsequently, 
they  become  enclosed  in  an  elliptical  capsule,  apparently  derived  from 
the  niyolemma  of  the  muscular  tibre  they  had  entered.  The  capsules, 
situated  among  the  bundles  of  sound  miuscular  fibres,  are  arranged  with 
their  long  diameter  parallel  with  the  latter.  The  trichina  capsules  com- 
monly measure  about  one-fiflh  of  a  line  long,  and  tlie  coiled  worm  within 
is  sf'aroely  a  half-line  long. 

If  muscular  trichinse  remain  with  their  host,  afler  a  year  or  more  they 
exhibit  signs  of  decay.  Commonly,  little  fat-globules  appear  at  the  poles 
of  the  capsules,  and  these  become  the  scat  of  calcareous  deposit.  Finally, 
the  worms  die  and  undergo  degeneration. 

When  meat  with  living  trichina  ca|)sules  is  swallowed,  the  freed  worms 
pass  into  the  intestine,  and  here  in  the  course  of  four  or  five  days  reach 
maturity. 

The  adult  intestinal  trichina  is  a  minute,  filiform  white  worm,  thicker 
behind  and  tapering  fonvard.  The  female  is  about  an  eighth  of  an  inch 
long,  and  has  the  genital  aperture  at  the  anterior  fourth  of  the  body. 
The  male  is  little  more  than  half  the  length  of  the  former,  and  has  the 
caudal  end  provided  with  a  pair  of  conical  processes,  between  which  is 
the  genital  apei*turc. 

The  ripe  female  trichinae  give  birth  to  living  embryos,  and  continue 
the  function  for  about  a  month,  afler  which  they  appear  exhausted,  onli- 
narily  die,  and  disappear  from  the  intestinal  canal.  The  new-born 
embryos,  about  yl^  of  a  line  long,  quickly  leave  the  intestine  to  be  dis- 
seminatecl  throughout  the  body.  Penetrating  the  mucous  membrane, 
they  probably  enter  the  blood-vessels  to  be  carried  onwanl  by  the  blood- 
currents,  and  perhaps  also,  in  part,  directly  migrate  to  their  destination 
in  the  muscles.  The  latter  mode  of  progress  is  rendered  the  more  prob- 
able from  the  circumstance  that  the  nuiscles  contiguous  to  the  intestinal 
canal,  as  the  diaphragm  and  those  of  the  abdominal  walls,  are  commonly 
most  abundantly  infested  with  the  parasites.  In  the  muscles  of  the  limbs 
they  are  sometimes  noticed  to  preciominate  toward  the  extremities  of  the 
former,  as  if  retarded  in  their  course  by  the  tendinous  connections. 

It  would  appear  that  muscular  trichinaj,  to  be  capable  of  producing 
infection — ^that  is  to  say,  of  further  development — must  have  reached  a 
certain  stage,  corresponding  with  the  encapsulated  condition,  before  they 
are  swallowed.  In  this  stage  they  may  remain  within  their  host  prob- 
ably for  a  year  or  two. 

Children  seem  to  suffer  less  in  proportion  to  the  quantity  of  trichinous 
meat  they  eat  than  adults,  and  they  appear  less  susceptible  to  muscular 
inviision  of  the  parasites.  The  difference  is  probably  in  a  measure  due 
to  the  greater  susceptibility  of  the  intestinal  canal  and  the  consequent 
production  of  more  copious  diarrhoea  in  children,  M'ilh  more  complete 
expulsion  of  the  worms. 

Symptoms. — ^lu  general,  the  effect  produced  by  eating  trichinous  meat 
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is  proportioned  to  the  number  and  condition  of  the  trichinae  ingested  and 
to  the  susceptibility  of  the  patient.  A  few  of  the  parasites  niay  pursue 
their  entire  career  and  die  within  their  host  without  ever  exhibiting  any 
obvious  evidence  of  their  presence.  Sometimes  the  8ym]>toms  of  trichi- 
nosis are  obscure  or  triflings  sometimes  sufficiently  well  marked,  but 
moderate,  and  often  they  are  more  or  less  striking  and  violent  The 
period  of  incubation  of  the  affection  varies  from  a  few  hours  to  a  week 
or  more,  and  the  duration  of  the  disease  also  varies — both  in  a  measure 
proportioned  to  the  number  and  condition  of  the  parasites. 

In  mild  cases  of  trichinosis  the  patient  may  pass  through  the  course 
of  the  disease  without  being  confined  to  bed,  and  in  a  few  weeks  may  be 
regarded  as  convalescent.  The  majority  of  cases  pursue  a  slow  course  of 
from  six  or  seven  weelcs  to  three  or  four  months.  A  fatal  termination  is 
frequent,  and  is  most  common  from  the  fourth  to  the  sixtli  week,  and 
appears  mainly  to  be  due  to  the  loss  of  respiratory  power.  Fatal  cases 
rarely  happen  after  the  seventh  week. 

From  a  few  hours  to  a  few  days  after  eating  trichinous  meat  the  patient 
may  be  seized  with  dyspeptic  symptoms — nausea,  cardialgia,  flatulence, 
eructations,  and  vomiting.  These  may  be  accompanied  with  complete 
loss  of  appetite,  excessive  thirst,  bad  taste,  and  fetid  bi-eath.  There  Is 
also  commonly  a  feeling  of  general  uneasiness,  with  fulness  of  the  fore- 
head or  headache,  and  feeling  of  weakness  and  fatigue  to  exhaustion  or 
complete  prostration.  Neuralgic  pains  are  felt  in  the  abdomen  and 
limbs,  and  the  muscles  generally  are  more  or  less  relaxed  and  flabbj. 
Violent  disturbance  ot  the  alimentary  canal  occurs  only  when  large 
quantities  of  active  trichinse  are  taken  with  the  food.  The  subsequent 
symptoms,  due  to  invasion  of  the  muscular  system^  ^^^Ji  hut  do  not 
necessarily,  accord  in  degree  with  the  former. 

Diarrhoea  usually  comes  on  early,  and  the  evacuations,  at  first  more 
consistent,  become  thin  and  clay-colored,  like  those  of  typhus  or  like 
the  rice-water  stools  of  cholera.  In  the  severest  cases  the  patient  may 
die  in  this  stage  from  extreme  exhaustion  and  with  all  the  appearance  of 
cholera.  Sometimes  the  diarrhoea  subsides  and  gives  place  to  obstinate 
constipation. 

The  muscular  symptoms  induced  by  the  invasion  of  the  triohinie  mar 
be  trifling  or  moderate,  varying  to  a  most  violent  character.  They  com- 
monly appear  after  a  week,  and  later  up  to  the  sixth  week.  The  muscles 
become  more  or  less  swollen,  hard  and  tender  to  the  touch,  or  highly 
painful  under  pressure.  Motion  is  extremely  painful,  and  the  jwtieut 
usually  lies  in  a  helpless  state  with  the  limbs  flexed — adults  on  the  back, 
children  on  the  side.  Difficulty,  with  pain,  in  chewing  and  swallowing 
ensues,  and  even  complete  trismus,  due  to  the  presence  of  the  parasites  in 
tlie  muscles  of  mastication  and  deglutition.  Difficulty  of  breathing  also 
arises  from  the  presence  of  the  trichinse  in  the  respiratory  muscles,  espe- 
cially the  diaphragm  and  those  of  the  larynx.  Lven  movement  of  the 
eyes  is  painnil,  due  to  the  parasites  in  tlie  orbital  musdcs.  Bronchial 
catarrh  comes  on  early,  attended  with  hoarseness  and  asthmatic  cough. 

Fever  may  be  absent  in  mild  cases  of  trichinosis,  but  is  considerable 
in  the  severer  forms,  though  not  in  the  first  few  days.  The  pulse  accords 
with  the  increase  of  temperature. 

Profuse  sweating  is  a  common  symptom  of  the  affection,  oommenctug 
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early  and  continuing  throughout.    Generally  there  is  considerable  decrease 
.  in  the  quantity  of  urine,  which  is  highly  colored. 

Adults  suffer  with  insomnia,  while  the  reverse  state  prevails  in  children, 
who  commonly  lie  in  a  soporose  condition.  Formication  and  dilatation 
of  the  pupils  are  frequent  symptoms. 

(Edema  is  a  characteristic  and  pathognomonic  symptom  of  trichinosis, 
and  is  seldom  so  slight  as  to  escape  attention.  It  commonly  appears  in 
the  eyelids  and  face  about  the  end  of  the  first  week,  and  may  disappear 
after  several  days,  to  recur  after  several  weeks.  It  usually  commences  iu 
the  limbs  in  the  second  week,  and  is  more  marked  and  persistent,  and 
increases,  especially  in  severe  cases. 

Peritoneal  and  pleuritic  irritation  and  inflammation,  with  bronchitis 
and  pneumonia,  are  not  unfrequent  complications  in  the  more  aggravated 
form  of  trichinosis. 

Most  cases  of  the  disease  reaching  the  seventh  week  advance  in  con- 
valescence, while  those  of  mild  character  by  this  time  have  recovered, 
except  from  the  weakness  and  emaciation,  which  remain  as  evidences  of 
serious  illness. 

Trichinosis  in  children  is  distinguished  by  greater  mildness,  less  dan- 
ger, abundant  oedema,  less  muscular  pain,  a  dormant  condition,  and  more 
rapid  convalescence. 

The  distinct  recognition  of  trichinosis  is  difficult  in  isolated  cases,  but 
becomes  more  evident  where  it  occurs  in  numbers,  as  in  an  entire  family 
or  in  large  portions  of  a  community.  The  proof  that  the  patient  has 
partaken  of  trichinous  pork  helps  to  establish  the  diagnosis. 

In  the  beginning  of  severe  cases  of  the  aftection  symptoms  of  a  more 
or  less  violent  gastro-intestinal  catarrh  are  commonly  present,  often  asso- 
ciated with  slight  fever  and  almost  invariably  excessive  perspiration. 
Muscular  lameness,  both  in  mild  and  severe  cases,  is  an  early  symptom. 
The  disease  is  distinguished  from  cholera  by  the  profuse  perspiration  and 
the  peculiar  muscular  symptoms ;  from  ordinary  rheumatism  by  the  gastro- 
intestinal catarrh  and  general  exhaustion.  With  the  appearance  of  oedema 
of  the  eyelids  and  face  at  the  end  of  a  week  the  diagnosis  becomes  more 
certain.  The  further  progress  of  the  aflection  is  so  characteristic  that  its 
distinction  can  scarcely  remain  in  doubt.  The  general  prostration,  the 
violent  muscular  symptoms,  the  bronchial  catarrh,  the  hoarseness  and 
dyspnoea,  the  profuse  sweating,  and  the  sleeplessness,  render  the  case 
pretty  clear. 

In  the  prognosis  of  the  disease  no  positive  conclusion  can  be  derived 
from  the  severity  or  early  appearance  of  the  initial  symptoms.  Com- 
monly, the  more  speedily  they  occur  and  the  more  violent  they  are,  the 
less  favorable  will  be  the  prognosis,  while  the  later  they  appear,  the  more 
propitious  it  is.  Long-continued  diarrhoea  is  especially  unfavorable, 
while  a  profuse  diarrhoea  at  the  beginning  is  to  be  viewed  as  a  fortunate 
event.  The  prognosis  is  more  favorable  in  cases  in  which  sleep  and  the 
appetite  are  maintained,  and  in  those  in  which  the  disturbance  of  the 
respiratory  organs  is  slight.  A  favorable  termination  of  the  affection  is 
the  rule  with  children. 

Treatment. — The  treatment  of  trichinosis  is  not  generally  promising 
in  favorable  results.  No  means  have  yet  been  discovered  to  destroy  or 
remove  trichinae  which  have  migrated  from  the  intestinal  canal.     While 
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the  parasites  oontinae  within  the  latter  we  may  have  reasonable  hope  of 
expelling  them  from  the  body  by  means  of  the  usual  remedies  for  iDtes- 
tbial  worms.  Experience^  however,  with  these  remedies  has  not  been  in 
aocordanoe  with  expectations.  In  the  mean  time,  until  some  more  potent 
vermicide  is  discovered  applicable  to  the  destruction  and  removal  of 
trichinoe  from  the  intestine,  we  are  disposed  to  place  most  reliance  on 
such  purgatives  as  oil  of  turpentine  and  castor  oil  and  calomel  and  jalap. 
Subsequently,  a  good  nutritive  diet  with  wine  is  recommended  to  preserve 
the  life  of  the  patient  until  the  affection  has  reached  that  period  when  the 
|)arasites  become  capsulated  and  there  is  no  longer  danger  from  them  as 
irritants. 

As  a  preventive  of  trichinosis,  besides  the  avoidance  of  pork  or  its 
varied  preparations  of  ham,  sausages,  etc.  when  it  is  kno^m  or  suspected 
they  may  be  infested,  thorough  cooking  of  meats  is  a  certain  means.  A 
boiling  tempemture  surely  kills  all  animal  parasites,  but  care  is  requi- 
site that  large  pieces  of  meat  should  be  cooked  sufficiently  long  that  tJie 
desired  heat  may  extend  to  the  interior  throuj^hout.  The  writer  may 
add  that  it  was  in  a  slice  of  boiled  ham,  from  which  he  had  partly  made 
his  dinner,  that  he  first  discovered  trichina  in  the  hog. 

Of  the  nematode  worms  there  are  many  species  of  comparatively  long, 
slender  proportions,  which  constitute  the  family  of  Filaridie.  As  para- 
sites they  rarely  occupy  the  interior  of  the  intestinal  canal,  except  by  way 
of  transit,  and  live  in  most  other  organs  and  tissues  of  the  body  oi  both 
vertebrate  and  invertebrate  animals. 

FiLARiA  MEDINENSIB. — Synonyms  :  Dracunculus ;  D.  medinensis; 
Medina-worm ;  Guinea-worm. 

The  Medina-worm  has  long  been  recognized  as  a  parasite  of  man,  and 
by  competent  authorities  has  been  regarded  as  the  fieiy  serpent  which 
afflicted  the  children  of  Israel  in  the  wilderness  of  Judea.  It  prevails 
in  the  tropical  regions  of  Africa  and  Asia,  and  thence  has  been  introduced 
into  tropical  America.  It  is  onlinarily  observed  as  a  long,  white,  cord- 
like worm,  situated  beneath  the  skin  in  any  part  of  tlie  body,  butJnostIv 
in  the  lower  limbs,  and  especially  in  the  vicinity  of  the  ankle.  Tliough 
a  frequent  parasite,  only  the  female  is  kno^vn.  In  the  mature  condition 
it  is  nearly  uniformly  cylindrical,  and  ranges  from  eighteen  inclies  to 
three  or  four  feet  in  length  and  less  than  a  line  in  thickness.  The  head 
end  is  rounded  and  furnished  with  a  little  papillate  plate,  in  the  centre 
of  which  is  situated  a  minute  oral  aperture.  The  caudal  end  is  conical 
and  incurved.  The  intestinal  canal  is  atrophied  and  without  an  anal 
aperture.  The  coelum  is  mainly  occupied  by  a  capacious  uterus  filled 
with  free  embryos.  A  generative  aperture  appears  also  to  be  absent,  and 
the  young  can  only  escape  by  rupture  of  the  parent.  . 

Experiments  made  about  a  dozen  years  since  in  Turkestan  by  Fed- 
schenko,  at  the  suggestion  of  Leuckart,  have  shown  that  when  the 
embryos  of  the  Medina- worm  arc  introduced  into  water  containing  the 
familiar  little  crustacean  cyclops,  they  penetrate  into  this,  and  within  it 
undergo  transformation  into  the  larval  stage.  The  subsequent  history  of 
the  larval  worms  remains  unknown,  but  from  what  we  nave  learned  of 
the  history  of  many  parasitic  worms  it  is  reasonable  to  suppose  that  it 
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the  infested  cyclops  is  swallowed  in  drinking-water,  it  may  explain  the 
presence  of  the  mature  worm  in  the  human  body.  The  young  worms, 
liberated  from  their  crustacean  host  by  digestion  in  the  stomach,  probably 
enter  the  intestine,  and  thence  migrate  to  their  destination.  In  the  young 
condition,  advancing  to  maturity,  the  worms  have  been  found  in  all  parts 
of  the  body  except  within  the  cranium  and  eyeball.  They  ap{)ear  to 
migrate  in  the  course  of  the  least-resisting  connective  tissues,  along  the 
the  route  of  the  principal  blood-vessels,  until  they  reach  the  surface  of 
the  body. 

Usually,  a  single  worm  is  found  in  a  person,  though  cases  occur  where 
several,  to  a  dozen  or  more,  are  present.  Commonly,  the  parasite  is 
solitary,  though  two  or  three  may  be  associated  together.  When  deeply 
seated  the  Medina-worm  ordinarily  produces  but  little  discomfort,  though 
in  some  cases  its  movements  ai*e  accompanied  with  more  or  less  severe 
pain.  It  also  gives  rise  to  inflammation  and  the  formation  of  an  abscess, 
in  the  purulent  matter  of  which  the  worm  lies  bathed.  The  removal  of 
the  worm,  when  accessible,  by  the  proper  surgical  aid  is  followed  by  com- 
plete relief. 

It  is  evident  that  filtration  of  the  drinking-water  would  be  a  certain 
propliylaxis  for  the  Medina-worm. 

F1L.ARIA  SANGUINIS. — Synonyius  :  Filaria  sanguinis  hominis,  Lewis ; 
F.  sauguinolenta ;  F.  Bancrofli,  Cobbold. 

Another  species  of  Filaria,  a  more  dangerous  parasite  of  man  and  indig- 
enous to  the  tropics,  is  of  frequent  occurrence,  though  of  comparatively 
recent  discovery.  It  has  been  observed  in  India,  Africa,  Brazil,  and  the 
West  Indies.  It  is  commonly  seen  in  the  embryonic  condition,  living  in 
the  blood  of  patients  affected  with  elephantiasis  and  certain  other  diseases, 
and  is  also  found  in  the  urine.  In  this  early  condition  it  is  a  minute 
worm,  scarcely  more  than  the  -j-iir  ^^  ^^  ^^^  ^°  length,  and  occurs 
together  in  immense  numbers. 

In  the  sexually  mature  condition  the  female  filaria  is  a  white  hair-like 
worm  three  or  four  inches  in  length,  living  in  the  lymphatic  vessels  dis- 
tally  to  the  glands,  especially  in  those  of  the  lower  limbs  and  scrotum. 
The  embryos  after  leaving  the  parent  pass  into  the  lymphatic  stream,  and 
tlience  into  the  circulating  blood.  According  to  recent  observations  of 
Manson,  they  enter  the  blood  in  the  evening  and  increase  in  number  until 
midnight,  after  which  they  decrease  and  disappear  by  morning,  from  which 
time  during  the  day  they  remain  absent  from  the  circulation.  The  inves- 
tigations of  the  same  authority  have  shown  that  when  the  blood  of  infected 
persons  is  sucked  by  mosquitoes  these  insects  also  imbibe  the  embryos, 
which  subsequently  undergo  transformation  in  the  mosquitoes  into  the 
larval  state.  In  this  condition  the  filariffi  may  be  transferred  to  water, 
by  drinking  which  man  may  become  infected  with  the  parasites.  The 
larvse  introduced  into  the  stomach  appear  thence  to  make  their  way  to 
the  lymphatics,  ^4thin  which  they  undergo  furtlier  development  to  matur- 
ity, and  thus  remain  a  long  time. 

The  presence  of  the  worms  in  the  lymphatics,  with  their  numerous 
brood  in  the  circulating  bl(X)d,  gives  rise  to  hematuria  and  chyluria.  As 
results  of  the  obstruction  of  the  lymphatic  currents,  the  parasites  induce 
inflammation,  suppuration,  lymphatic  abscesses,  buboes,  lymphaugiectasis, 
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oedema,  ascites^  chylous  hydrocele^  elephantiasis/  and  certain  cataneom 
affections. 

Treatment. — ^While  the  treatment  of  the  affection  induced  by  the 
Filaria  sanguinis  is  varied  and  uncertain,  the  prophylactic  measures  are 
obvious  and  certain.  Under  favorable  conditions  of  bright  light,  high 
temperature,  and  abundant  food  the  stagnant  waters  of  tropical  countries 
are  especially  prolific  of  the  minute  forms  of  animals  which  harbor  para- 
sites. It  hence  becomes  evident  that  all  such  waters^  whether  obtained 
from  puddles,  ponds,  tanks,  or  cisterns,  should  be  filtered  before  being 
used  for  drinking.  Boiling  is  also  effectual  in  destroying  all  the  animal 
life  of  waters,  and  thus  rendering  them  innocuous  so  far  as  parasites  an 
concerned. 

Several  other  species  of  Filaria  have  been  found  in  the  human  bodr, 
but  are  little  known  and  very  rare  in  their  occurrence. 

Filaria  loa. — This  species  occurs  in  Western  Africa,  on  the  Gaboon 
River,  and  is  perhaps  more  frequent  than  now  commonly  supposed.  It 
is  an  active  worm,  little  more  than  an  inch  in  length,  and  is  usually  found 
beneath  the  conjunctiva  of  the  eye.  It  probably  also  occupies  other  posi- 
tions, and  a  missionary  on  the  unboon  informed  the  writer  that  he  had 
extracted  one  from  the  back  of  one  of  his  own  fingers.  Its  presence  pro- 
duced an  intense  burning  pain.  The  negroes  are  reported  to  extract  the 
worm  by  means  of  a  thorn.  The  worm  has  also  been  observed  in  Brazil 
and  the  West  Indies. 

Filaria  bestiformis. — ^Under  this  name  the  writer  recently  described 
a  large  Filaria  reported  to  have  been  withdrawn  from  the  urethra  of  a  man 
in  West  Virginia.  It  was  obtained  by  C  L.  Garnett,  and  sent,  together 
with  an  account  of  the  case,  to  the  Army  Medical  Museum  of  WaSiing- 
ton,  where  it  is  now  preserved.  It  was  a  red  cylindrical  worm,  twenty- 
six  inches  in  length,  tapering  at  the  head,  and  thick,  incurved,  and 
obtusely  rounded  at  the  tail  end.* 

Filaria  oculi  humani  ;  Filaria  lentis. — A  few  cases  are  on 
record  of  the  occurrence  of  little  worms  in  the  aqueous  humor  and  crys- 
talline lens  of  the  human  eye,  to  which  the  accompanying  names  have 
been  applied. 

Filaria  trachealis. —  Recently  some  minute  worms  found  by 
Rainey  in  the  trachea  and  lungs  have  been  described  under  this  name. 

In  conclusion,  the  writer  acknowledges  his  indebtedness  for  much  of 
the  information  of  this  article  to  the  articles  on  "Intestinal  Parasites" 
and  "  Diseases  from  Migratory  Parasites  "  in  Ziemssen^a  OydopoBdia  of  the 
Practice  of  Medicine,  and  to  Glazier's  Report  on  JWcAtna  and  TKdltwww. 

^  Several  years  since,  with  the  view  of  ascertaining  the  presence  of  parasitic  wonns* 
the  writer  examined  the  blood  of  a  case  of  elephantiasis  under  the  charge  of  T.  G.  Mor- 
ton, but  none  were  detected.    From  what  we  have  since  been  informed  of  the  h^its  of 
Filaria  sanguinis,  the  absence  of  the  parasites  may  have  its  ezplanation  in  the  circaiB 
stance  that  the  blood  examined  was  withdrawn  in  the  daytime. 

'  Proceedingn  of  (he  Aeademy  of  Natural  ScieneeSf  Philada.,  1830,  p.  130. 
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I  FUNCTIONAL  DISORDERS. 

Biliousness. 

DEFiNrnoN. — The  term  biliousness  is  used  to  signify  a  distiu-banoe 
of  the  gastro-intestiual  digestion,  with  coincident  excess  in  the  production 
of  bile.  According  to  tlie  popular  conception,  both  lay  and  medical,  the 
excess  of  bile  is  the  cause  of  the  symptoms ;  but  when  the  whole  subject 
is  carefully  examined  it  will  be  found  that  biliousness  is  made  up  of  sev- 
eral factors,  and  that  the  hepatic  disorder,  if  it  exist  at  all,  is  a  mere 
incident. 

PAXnooENY. — From  the  time  of  Galen  biliousness  has  been  r^rded 
as  a  morbid  entity  and  the  liver  as  the  organ  affected.  StoU,  amongst 
moderns,  first  revived  the  Gralenical  doctrines.  Abernethy*  was  amongst 
English  physicians  the  most  conspicuous  advocate  of  the  condition  called 
biliousness,  and  was  the  apostle  oi  blue  pill  and  black  draught.  Copland 
in  liis  great  dictionary*  more  distinctly  formulated  the  views  of  the  Eng- 
lish school — especially  that  portion  of  it  influenced  by  tlie  residts  of 
Indian  practice — than  had  been  previously  attempted,  and  hence  his 
work  b^t  represents  the  opinions  and  practice  of  the  time  amongst  the 
English-speaking  peoples.  In  this  country  the  great  Kush  first  promul- 
gated the  notions  of  biliousness  which  have  since  so  dominated  the  medical 
opinion  of  this  continent.  A  large  part  of  the  United  States  has  proved 
a  fruitful  soil  for  the  cultivation  of  theories  of  biliousness,  since  the  con- 
dition known  under  this  name  is  a  frequent  accompaniment  of  malarial 
jwisoning.  To  this  fact  must  be  attributed  the  preponderating  importance 
of  biliary  derangements  in  the  practice  of  the  physicians  of  India  also. 

It  is  a  fact  which  will  be  hereafter  more  fully  developed  that  malarial 
infection  may,  and  often  does,  derange  the  hepatic  functions  without  pro- 
ducing fever.  The  malarial  poison  irritates  the  liver,  and  thus  more  bile 
is  produced,  but  the  quality  deteriorates  with  the  increase  in  quantity. 
The  functions  of  the  liver  are  more  disturbed  during  an  access  of  inter- 
mittent fever :  the  organ  is  swollen,  the  skin  is  muddy,  the  eyes  yellow, 
the  tongue  coated  wim  a  thick  yellow  fur,  and  the  urine  is  deeply  tinged 
with  bile-pigment. 

Many  of  the  metals  employed  as  medicines  and  as  poisons,  as  gold, 


*  Surgical  Works,  London,  1811,  vol.  i.  p.  36. 
'  A  Dicliottary  of  Praclicai  Medicine^  vol.  ii.  p. 
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silver,  antimony,  arsenic,  phosphorus,  etc.,  irritate  the  liver  both  in  their 
entrance  and  in  their  exit  from  the  organism,  and  cause  biliousness;  and 
the  same  fact  is  true  of  some  vegetable  alkaloids  and  animal  poisons. 
The  liver  excretes  many  of  these  substances,  and  in  their  passage  out 
from  the  blood  the  hepatic  cells  are  irritated  tod  an  increased  protluction 
of  bile  is  a  result.  Improper  food,  indulgence  in  fats,  sweets,  condiments, 
and  all  kinds  of  fermented  and  alcoholic  liquors,  intestinal  indigestion  aris- 
ing from  any  cause,  and  gastro-duodenal  catarrh,  are  the  most  usual  and 
obvious  pathogenic  factors.  In  respect  to  food  and  indigestion  as  etiological 
factors  there  are  several  points  requiring  more  explicit  statement.  \V  hen 
nitrogenous  elements  (albuminoids)  are  in  excess  in  quantity  or  as  respects 
the  power  to  digest  and  convert  them,  immature  products,  of  which  uric 
acid  is  the  chief,  accumulate  in  the  blood.  When  the  fats,  sugars,  and 
starches  are  in  excess  of  the  requirements  of  the  organism  or  are  imper- 
fectly disposed  of  in  the  small  intestines,  a  local  irritation  of  the  mucous 
membrane  is  produced,  and  various  complicated,  immature  products  enter 
the  blood.  With  these  troubles  and  faults  of  intestinal  digestion  a  gas- 
tro-duodenal catarrh  is  usually  associated.  Without  the  production  of 
catarrhal  jaundice,  gastro-duodenal  catarrh,  with  the  forms  of  indigestion 
accompanying  it,  keeps  up  a  reflex  irritation  of  the  liver.  Just  as  the 
presence  of  normal  chyme  induces  the  flow  of  bile,  so  the  unhealthr 
products  of  intestinal  indigestion  excite  an  irritation  of  the  liver.  The 
continued  operation  of  this  cause  maintains  an  abnormal  activity  of  the 
liver,  and  more  bile  is  produced  than  is  easily  dis}x)scd  of. 

Symptoms. — The  condition  of  biliousness,  as  now  understood,  is  made 
up  of  derangement  of  the  gastro-duodenal  mucous  membrane,  with  bile- 
production  in  excess  and  bile-absorption  probably  delayed.  The  symptoms 
are  the  product  of  these  complicated  conditions.  The  complexion  is  muddy; 
the  conjunctivae  are  yellow ;  the  tongue  is  heavily  coated  with  a  yellow- 
ish-white fur ;  a  bitter  taste  persists-  in  the  moutli ;  the  breath  is  heavy 
in  odor,  even  fetid ;  the  appetite  may  be  keen  or  there  may  be  complete 
anorexia ;  a  sensation  of  nausea,  of  heaviness,  and  fulness  of  the  stomach 
is  experienced,  especially  after  eating ;  the  bowels  are  confined  usually, 
but  occasionally  the  movements  are  relaxed,  bilious  in  appearance,  and 
cause  heat  and  irritation  about  the  anus ;  headache  is  constantly  present 
to  some  extent,  and  there  is  a  sense  of  fulness  with  more  or  less  dizziness^ 
ond  singing  in  the  ears;  vision  is  rather  blurred,  and  there  is  a  hebetude 
of  mind ;  the  urine  is  high-colored,  high  in  specific  gravity,  and  deposits 
lithates  abundantly  on  cooling.  When  these  symptoms  are  conjoined  \rith 
hemicrania,  nausea,  and  vomiting,  the  case  is  called  bilious  sick  headache, 
and  when  diarrhoea  supervenes,  the  discharges  apparently  containing  much 
bile,  it  is  bilious  diarrhoea.  The  symptoms  which  above  all  others  rive 
the  character  to  the  morbid  complexus  are  the  muddy  (bilious)  complex- 
ion, the  yellow-<x)ated  tongue,  the  yellow  conjunctivae,  and  the  high-colored 
urine.  The  first  departure  from  the  normal  may  be  scarcely  observed. 
Gradually,  owing  chiefly  to  errors  of  diet,  to  climatic  changes,  or  to 
malarial  influences,  or  to  these  several  factors  combined,  the  affected 
})erson  drifts  into  the  condition  of  biliousness  above  described.  Besides 
the  general  malaise,  he  exi>eriences  no  little  despondency,  inaptitude  for 
exertion,  and  indeed  actual  weakness.  Finally,  he  is  unable  to  apply 
himself  to  business,  relinquishes  the  effort,  and  seeks  advice. 
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Course,  Duration,  and  Termination. — Those  whu  are  accustomed 
to  experience  attacks  of  biliousness  suffer  from  them  at  certain  intervals 
which  may  be  tolerably  regular — ^at  intervals  of  a  few  days,  two,  three, 
or  four  weeks — when  the  cause  is  uniform ;  but  they  may  happen  very 
irregularly  when  the  conditions  producing  them  are  variable.  The  dura- 
tion of  an  attack  is  from  two  days  to  a  week  or  more,  according  to  the 
severity  of  the  symptoms  and  to  the  character  of  the  measures  instituted 
for  relief.  The  termination  is  in  a  return  to  the  normal  state.  If  tlie 
conditions  which  produced  it  continue,  when  one  attack  is  ended  the 
preparations  for  another  begin  at  once,  and  at  length  sufficient  derange- 
ment of  the  organs  concerned  arises  to  constitute  the  morbid  complexus 
of  biliousness. 

Treatment. — Prophylaxis  has  great  importance,  since  the  causes  of 
the  malady  are  to  a  considerable  extent,  at  least,  preventable.  Errors  of 
diet  in  respect  to  the  use  of  condiments,  fats,  meat,  pastry,  etc.  must  be 
corrected.  When  there  is  pronounced  gastro-duodenal  catarrh  and  acid 
fermentation  in  the  duodenum,  the  saccharine,  fatty,  and  starchy  elements 
of  the  food  must  rather  be  excluded  and  lean  meats  allowed.  Abundant 
exercise,  bathing,  and  an  open-air  life  in  general  should  be  directed. 
Whenever  a  malarial  infection  is  causative  a  change  of  climate  becomes 
imperative.  Heredity  cannot,  of  course,  be  excluded,  but  the  tendency 
to  hepatic  derangement  can  be  rendered  inoperative  by  an  abstemious 
Hfe. 

The  remedial  management  includes  the  dietetic  as  well  as  the  medicinal 
treatment.  When  the  distress  has  reached  sufficient  proportions  to  justify 
such  an  extreme  measure,  the  patient  should  be  restricted  to  a  diet  exclu- 
sively of  skimmed  milk,  of  which  he  is  directed  to  take  a  gill  or  more 
every  three  hours.  This  serves  a  double  purpose,  as  aliment  and  as  a 
depurative  agent,  for  this  considerabje  quantity  of  fluid  promotes  the 
urinary  excretion  and  the  elimination  of  waste  products.  If  the  case  is 
not  severe  enough  to  allow  of  such  an  expedient,  the  diet  should  in  any 
event  be  restricted  to  skimmed  milk  hot,  milk  and  hot  water,  hot  lemon- 
ade, a  little  chicken  or  mutton  broth,  a  bit  of  dry  toast,  etc.  As  a  rule, 
although  not  so  palatable,  hot  drinks  are  more  beneficial  than  cold,  but 
if  the  preference  is  decidedly  for  cold,  they  may  be  allowed.  After  the 
more  severe  symptoms  have  subsided  a  little  lean  meat  broiled  may  be 
added,  and  as  the  cure  proceeds  the  succulent  vegetables  and  acid  fruits 
may  be  permitted.  Abstinence  from  potatoes,  hominy,  cracked  wheat, 
and  oatmeal  should  be  enjoined  during  the  convalescence  of  those  who 
suffer  from  habitual  attacks. 

Medicines  may  not  lye  necessary  to  those  who  have  the  resolution  to 
adhere  to  skimmed  milk  for  several  days  or  who  can  abstain  from  food 
altogether  for  a  day.  Many  experienced  sufferers,  especially  through  the 
South  and  West  and  in  England,  procure  rather  prompt  relief  from  a 
blue  pill  of  ten  to  fifteen  grains  or  from  one  to  five  grains  of  calomel  at 
night,  followed  by  a  Seidlitz  powder,  Rochelle  or  Epsom  salts,  or  phos- 
pliate  of  soda  on  the  following  morning.  Such  patients  find  that  no 
other  treatment  is  as  serviceable.  They  get  relief  from  other  measures,  it 
is  true,  but  neither  as  promptly  nor  as  satisfactorily.  It  is  held  by  the 
advocates  of  this  practice  that  the  mercurial  acts  on  the  liver — that  the 
surplus  bile  is  carried  off;  and  they  point  to  the  peculiar  stools  and  to 
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the  relief  experienced  in  evidence  of  the  truth  of  this  tlieorj.  Without 
entering  on  the  argument^  which  would  occupy  too  much  space,  it  must 
suffice  here  to  state  that  calomel  and  blue  pill  do  not  increase  bile-pro- 
duction,^ but  they  do  stimulate  the  intestinal  glands  and  increase  excretion 
from  them.  The  peculiar  greenish  stools  produced  by  tliese  mercurials  do 
not  owe  their  characteristic  appearance  to  the  presence  of  bile,  but  rather 
to  the  chemical  transformations  of  the  mercury  itself  and  to  the  waste 
products  excreted  by  tlie  intestinal  glands.  Since  the  researches  of 
Kutherford  have  been  published,  euonymin  lias  been  much  prescribed 
in  cases  of  biliousness.  From  three  to  five  erains  are  taken  at  the  bed- 
hour,  and  a  mild  laxative  in  the  morning.  In  the  same  group  of  chola- 
gogues  are  ipecac,  iridin,  sanguinarin,  and  especially  podophvllin;  but 
the  serious  objection  to  their  use  is  that  they  stimulate  the  liver  when 
this  organ  is  in  an  irritable  state.  As  calomel  and  blue  pill  have  a 
sedative  rather  than  a  stimulant  action  on  the  liver,  they  are  more  use- 
ful in  biliousness  tlian  are  the  true  cholagogues.  It  should  be  borue  in 
mind  that  one-half  of  a  grain  of  calomel  will  have  a  distinct  purgative 
action  on  many  persons,  and  that  one  grain  will  rarely  need  to  be 
exceeded. 

In  general,  notwithstanding  the  unquestionable  utility  of  the  mercurial, 
it  is  better  to  relieve  cases  of  biliousness  by  less  objectionable  measures. 
A.  saline  which  acts  at  the  same  time  on  the  intestines  and  kidneys,  as 
Koehelle  salts,  is  usually  effective  in  bringing  relief.  A  bottle  of  solu- 
tion of  magnesia  citrate,  of  Saratoga  water  (Congress,  Hathom,  or  High 
Bock),  and  of  Blue  Lick,  the  famous  sulphurous  laxative  of  Kentucky, 
may  remove  the  disorder  in  mild  cases  if  at  the  same  time  a  suitable  diet 
is  enjoined.  Phosphate  of  soda  in  laxative  doses,  with  or  without  Vichy 
water,  is  also  a  good  remedy,  if  somewhat  slow.  The  warm  pui^tives, 
rhubarb,  colocynth,  aloes,  etc,  are  useful  when  there  is  pronounced 
constipation. 

lithaBmia. 

Definition. — By  the  term  lithsemia  is  meant  a  condition  of  the  sjs- 
tem  in  which  uric  (lithic)  acid  is  produced  in  excess,  and  in  which  certain 
derangements  occur  in  consequence  of  the  accumulation  of  this  material 
in  the  blood.  Uricjemia  was  the  term  first  suggested  by  Flint,  Sr.,*  to 
express  this  state,  and  subsequently  lithtemia  was  employed  by  Murchi- 
son.*  The  latter  has  been  more  generally  accepted.  In  one  of  the  most 
recent  and  valuable  contributions  to  this  subject  by  DaCosta^  lithfleniia  is 
the  term  used  to  designate  the  complex  of  symptoms  produced  by  uric 
acid  in  excess. 

Pathogeny. — The  ultimate  product  of  albuminoid  substances  in  the 
organism  prepared  for  final  excretion  is  urea.     That  this  substance  is 

'  That  calomel,  the  tjrpe  of  a  mercurial  purgatire,  does  not  increase  the  dischsneof 
bile  has  been  demonstrated  on  dogs  bv  Rohrig  and  Rutherford,  and  oonBrmed  by  otwer* 
yation  of  the  effects  of  20  grains  on  NVestphalen's  case  of  biiiarj  fistula  in  msn-t  c^e 
in  which,  for  a  time,  all  the  bile  escaped  externally,  and  none  apnarentlj  entered  the 
intestine  {Deutteh,  Archiv /.  klin,  Med,,  1873,  Band  xi.  pp.  598  and  SOO). 

•  l%e  Prineipta  and  Praetict  o/  Medicine,  Philada.,  1882. 

'  (Minieal  Leeturea  on  DuteoMS  of  the  Liver,  2d  ed.,  p.  565. 

«  2%e  Medical  NewB,  vol.  ii.,  1883. 
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finally  formed  in  the  liver,  to  be  excreted  by  the  kidneys,  seems  now 
well  established.^  In  acute  yellow  atrophy  of  the  liver,  with  the  dis- 
appearance of  the  proper  structure  of  the  organs  urea  ceases  to  be  pro- 
duced, and  instead  leucin  and  tyrosin  are  excreted.  In  certain  states  of 
the  system  characterized  by  deficient  oxidation  urea  is  not  sufficiently 
formed,  and  instead  uric  acid,  a  lower  ^rade  of  oxidation  and  a  product 
of  the  disintegration  of  albuminoid  substances,  results.  An  excess  of 
urates  is  not  always  pathological.  Their  excretion  seems  to  be  in  a 
certain  sense  a  safety-valve  function.  When  albuminoid  matters  are 
taken  in  excess  of  the  power  of  the  system  to  convert  them,  or  when  the 
supply  of  oxygen  to  the  blood  is  deficient  from  any  cause,  urea  is  not 
formed,  but  uric  acid  and  urates  are  abundantly  excreted  by  the  urine.* 
Imperfect  digestion  of  the  albuminoids  when  they  are  not  taken  in 
relatively  too  large  an  amount,  and  limitation  below  the  normal  of  the 
oxidation  process  when  the  supply  of  oxygen  is  not  insufficient,  will 
have  the  same  effect :  in  place  of  urea,  uric  acid  and  urates  will  be  formed 
and  excreted.  One  of  the  early  results  of  the  persistent  presence  of  an 
excess  of  uric  acid  is  the  production  of  lithsemia,  the  morbid  complexus 
of  which  this  excess  is  at  once  the  cause  and  the  proof. 

The  persons  who  suffer  from  lithsemia  are  usually  those  who  indulge 
in  the  pleasures  of  the  table  and  habitually  consume  much  meat,  pastry, 
and  highly-seasoned  and  rich  food  of  all  kinds.  The  idle,  luxurious,  and 
indolent,  literary  men  of  sedentary  habits,  men  who  have  led  active  lives, 
but  on  retiring  from  business  have  continued  to  indulge  in  a  full  diet,  are 
apt  to  suffer  from  this  malady.  Women  are  less  dis]x)scd  to  it,  but  if 
subjected  to  the  same  conditions  may  also  be  similarly  affected.  Espe- 
cially do  those  suffer  from  lithsemia  who  indulge  in  malt  liquors  or  in 
»lcofiolic  drinks  of  any  kind.  These  substances  act  by  deranging  diges- 
tion, and  thus  preventing  the  proper  conversion  of  the  albuminoids,  by 
inducing  congestion  of  the  liver,  and  also  by  interfering  with  the  process 
of  oxidation. 

Symptoms. — The  symptoms  of  lithsemia  include  derangements  of  the 
digestive  organs  and  of  the  liver,  of  the  circulation,  and  of  the  nervous 
system.  As  these  subjects  suffer  from  gastric  and  gastro-duodenal 
catarrh,  they  present  the  usual  symptomatology  of  these  affections,  as 
a  sense  of  weight  and  oppression  at  the  epigastrium,  acidity,  pyrosis,  a 
capricious — sometimes  voracious,  sometimes  good — appetite,  a  coated 

*  This  propoeition  is  not  nniverwilly  accepted.  Valraont  (Thgse  de  Paris,  Etude  mr 
lea  CauMi*  den  VariatloM  de  P  UrU  dann  qudquen  Maladies  du  Foie^  1879)  has  carefully  studied 
the  excretion  of  urea  in  several  diseases  in  which  the  proper  structure  of  the  liver  is 
damaged — in  atrophic  cirrhosis  and  in  cancer.  As  in  these  maladies  not  all  the  secreting 
portion  of  the  organ  is  destroyed,  the  argument  is  so  far  weakened.  His  conclusions  are 
as  follows:  **  1.  Patients  with  cirrhosis  or  cancer  of  the  liver  who  eat  little  excrete  hut 
little  urea.  If  they  eat  and  do  not  absorb,  or  vomit  or  have  diarrhcea,  the  result  is  the 
same.  When  they  partake  largely  of  nitrogenous  aliment  the  proportion  of  urea  rapidly 
increases.  2.  In  a  cachectic  or  simply  aniemic  patient  the  urea  falls,  apparently  in  pro- 
portion to  the  state  of  the  general  nutrition  and  of  the  work  done  by  tne  organic  func- 
tions. 3.  Absolute  immobility  of  the  patient  seems  to  have  an  influence  on  the  amount 
of  nrea  excreted.  4.  In  sclerosis  or  cancer  the  quantity  of  urea  falls  rapidly  on  the 
occurrence  of  ascites  or  oedema,  when  a  notable  quantity  of  urea  is  found  in  the  fluid. 
5.  The  digitalis  often  used  in  the  treatment  also  contributed  to  the  loss  of  urea."  If 
these  conclusions  are  verified,  the  formation  of  urea  must  depend  on  some  other  functioa 

'  Oenevoix,  Kssci  sw  lea  Variaiuma  de  P  Urie  et  de  PAdde  urigue  dona  lea  Afaladiea  du 
Foie,  Paris»  1876. 
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Stadeler,  Preyer,  Young,  and  others.  At  the  present  time  it  appears  to 
be  established  that  although  the  blood-  and  bile-pigments  are  closely 
related,  they  are  not  identical.*  Nevertheless,  a  hsematogenous  jaundice 
is  still  admitted  to  exist  by  Leyden,'  Immermann,'  Gnbler,*  Ponfick,* 
and  some  others.  The  existence  or  non-existence  of  this  form  of  jaun- 
dice is,  however,  of  little  importance  in  this  connection,  since,  if  it  ever 
occur,  the  malady  of  which  it  is  a  symptom  is  not  an  affection  of  the 
liver,  but  of  the  blood,  as  phosphorus-poisoning,  pyaemia,  etc. 

The  second  theory,  that  the  bile  is  preformed  in  the  blood  and  separated 
by  the  liver,  and  that  jaundice  results  because  of  the  failure  of  the  liver 
to  perform  this  office,  is  no  longer  entertained,  although  largely  held 
down  to  within  a  very  recent  period.  As  the  bile  acids  and  bile-pig- 
ments are  not  to  be  found  in  the  blood,  chemistry  lends  no  support  to 
the  theory  of  jaundice  by  suppression  of  the  hepatic  function.  As  they 
do  not  exist  in  the  blood  and  are  found  in  the  secretion  of  the  liver, 
there  can  be  no  other  view  held  than  that  they  are  formed  by  this  oi^n.* 

The  third  theorv  of  jaundice — that  which  refers  the  disease  to  an 
absorption  of  the  bile  into  the  blood  after  it  has  been  formed  by  the 
liver — is  the  one  now  most  generally  held,  and,  indeed,  as  one  of  the 
causes  is  universally  held.  The  bile  is  absorbed  into  the  blood  because 
an  obstacle  to  its  passage  by  the  bile-ducts  exists  at  some  point  in  their 
course.  This  is  the  principal,  but  not  the  only,  cause  of  absorption. 
When  the  pressure  in  the  vessels  falls  below  tliat  in  the  ducts,  bile  will 
pass  towara  and  into  the  vessels.  Again,  it  sometimes  happens  that  a 
considerable  part  of  the  bile  dischai^d  into  the  intestines  is  reabsorbed 
unchanged,  and  enters  the  portal  vein  and  the  general  circulation,  thus 
causing  jaundice. 

The  disturbances  of  the  liver  causing  jaundice  are  various.  It  some- 
times occurs  without  cause,  and  the  first  intimation  of  it  is  the  peculiar 
tint  of  the  skin.  It  is  certainly  time  that  powerful  emotions  are  causa- 
tive ;  thus,  a  violent  anger  has  brought  on  an  attack.  In  such  a  case 
we  must  suppose  a  depression  of  the  vaso-motor  system,  and  such  a 
lowering  of  the  blood-pressure  as  to  favor  the  passage  of  bile  into  the 

^  Leggi  J.  Wickham,  On  the  BiUf  Jaundice,  and  Bilious  DiseaaeSf  p.  243^ 

*  Beilrdge  zur  Paiftologie  des  leteruH,  Berlin,  1866,  p.  6. 
'  Deulach,  Archivfiir  klin,  Med.,  Band  xii.  p.  502. 

*  Union  mSdicaUy  1857,  p.  503.  •  ZiemsseiCn  OfHopcedia,  vol.  ix.  J).  24. 

*  The  old  doctrine  of  jaundice  by  suppression,  which  has  always  been  maintained  hj 
Harley  (On  Jaundice^  London,  1863,  p.  20  el  fteq,)^  has  been  again  restated  and  strooglj 
advocated  by  him  in  his  treatise  on  The  Diiiewief  of  the  Liver,  p.  83,  which  was  ioRied  in 
1883.    In  the  two  following  postulates  he  formulates  his  view: 

**  1.  The  biliary  secretion  can  be  actually  retarded,  and  even  totally  arrested,  witboat 
alteration  of  hepatic  tissue. 

"  2.  When  the  liver  strikes  work  and  secretes  no  bile,  the  animal  body  becoroeB  jaim* 
diced  as  a  direct  consequence  thereof." 

This  view,  he  affirms,  "  can  be  made  comparatively  easy  of  absolute  proof.^* 

The  evidence  on  which  he  chiefly  relies  is  exceedingly  fallacious.  It  rests  oo  tvo 
facts :  the  existence  of  a  case  of  Jaundice  in  which  the  ducts  and  gall-bladder  contain  no 
bile,  but  only  ordinary  mucus;  the  appearances  presented  by  a  liver  in  a  case  of  jaundice 
due  to  obstruction  of  the  common  duct.  The  evidence  afforded  by  the  former  is  entirely 
fallacious,  because  in  an  old  case  of  jaundice  with  catarrh  of  the  bile-ducts  such  cliangeii 
take  place  in  the  bile  that  it  loses  all  of  its  distinctive  characteristics.  This  may  be  Men 
in  an  ancient  example  of  oljstruction  of  the  cystic  duct,  where  the  bile  which  the  wi- 
bladder  contained  is  ultimately  transformed  into  a  whitish  or  colorless  mucna  The 
changes  which  occur  in  the  so-called  C3r8t8  of  the  arachnoid  are  comparable,  and  exhibil 
the  entire  transformation  of  blood-pigment,  which  is  closely  allied  to  bile-pigment 
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reins  rather  than  into  the  bile-ducts.  Thus,  it  has  been  abundantly 
shown  that  a  slight  difference  in  pressure  will  divert  the  bile  in  either 
direction.  Heidenhain^  has  demonstrated  that  the  bile  passes  in  the 
direction  of  least  resistance,  and  in  the  case  of  the  considerable  vaso- 
motor depression  caused  by  extreme  emotion  the  least  resistance  is  in  the 
direction  of  the  vessels.  More  frequently  than  moral  emotion  is  catarrh 
of  the  bile-ducts.  It  is  not  necessary  for  the  catarrhal  swelling  of  the 
mucous  membrane  to  close  the  ducts  to  have  the  bile  pass  into  the  veins ; 
such  a  d^ree  of  swelling  as  to  make  the  passage  of  the  bile  somewhat 
difficult  suffices.  A  simple  hypercemia  of  the  mucous  membrane  may 
cause  sufficient  obstruction  of  the  bile-ducts  to  give  rise  to  jaundice. 
Grastro-intestinal  catarrh  plays  an  important  part  in  the  production  of 
simple  jaundice.  Frerichs*  ascertained  that  of  41  cases,  gastro-duodenal 
catarrh  existed  in  34.  Ponfick^  considers  catarrh  of  the  ducts  the  prin- 
cipal factor.  In  fact,  at  the  present  time  there  is  but  one  dissenting  voice 
on  this  point..^ 

Grastro-duodenal  catarrh  extends  by  contiguity  of  tissue  to  the  mucous 
lining  of  the  bile-ducts.  The  catarrhal  state  of  the  mucous  membrane 
is  produced  by  errors  of  diet,  acid  indigestion,  indulgence  in  condiments, 
wines,  and  rich  foods  in  general.  Climatic  changes,  malarial  infection, 
exposure  to  cold  and  dampness,  etc.  are  indirectly  causative  of  jaundice 
through  the  intermediation  of  gastro-duodenal  catarrh. 

Formerly,  obstruction  of  the  gall-ducts  was  supposed  to  be  caused 
sometimes  by  a  spasmodic  contraction  of  the  organic  muscular  fibre 
assumed  to  exist  in  the  walls  of  the  ducts.  Although  the  presence  of 
these  muscular  elements  has  been  denied,  Heidenhain  has  lately,  appar- 
ently, demonstrated  them.  Audig6  has  made  observations  confirmatory 
of  those  of  Heidenhain,  and  Dujardin-Beaumetz^  has  verified  the  state- 
ments of  Audig6.  It  seems,  therefore,  in  a  high  degree  probable  that 
organic  muscular  elements  exist  in  the  walls  of  the  hepatic  ducts,  and 
that  spasmodic  icterus  may  therefore  occur. 

Symptoms. — Simple  icterus  may  exist  without  any  other  obvious 
symptoms  than  the  yellow  discoloration  of  the  skin.  In  most  cases, 
however,  the  yellowness  is  preceded  for  a  week  or  more  by  the  symptoms 
of  a  gastro-intestinal  catarrh,  or  these  symptoms  accomparfy  the  jaundice. 
There  is  much  mental  depression  and  a  general  malaise  is  experienced. 
Headache,  mental  hebetude,  a  total  loss  of  appetite,  a  furred  tongue,  and 
a  bitter  taste,  nausea  and  sometimes  vomiting,  constipation  or  diarrhoea, 
precede  or  accompany  the  jaundice.  When  these  symptoms  pitjcede  for 
some  time  the  appearance  of  yellowness,  it  is  probable  that  the  biliary 
derangement  is  secondary  to  the  gastro-duodenal  catarrh,  but  when  they 
occur  with  the  jaundice  it  is  probable  that  they  are  due  to  the  absence  of 
bile  from  the  intestine. 

The  yellowness  first  appears  in  the  conjunctiva  for  a  day  or  two  before 
the  skin  is  tinted,  and  within  forty-eight  hours  after  the  flow  of  bile  into 
the  intestine  has  ceased.     The  face  next  becomes  yellow,  then  the  body, 

^  Quoted  by  Leg»,  mpra,  p.  253. 
'  Diseases  of  the  jjiver,  Syd.  Soc.  ed.,  by  Murchison. 
'  Zitmssen^s  CyelopcBdicL^  vol.  ix.,  supra. 
^  Harley,  Diseases  of  the  Liver,  1883,  p.  440  et  seq. 
*  BiUl.  gin.  de  Thirapeutique,  vol.  Ixxxv.  p.  385, 1873. 
Vol.  IL— «2 
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and  afterward  the  limbs,  but  in  some  cases  the  limbs  remain  free  irom 
discoloration.  The  lips  do  not  exhibit  any  change  of  color,  but  the  roof 
of  the  mouth,  the  palate,  and  the  mucous  membrane  under  the  tongue 
are  yellow.  The  saliva  does  not,  as  a  rule,  contain  bile-pigment  or  exhibit 
any  changes  of  color  unless  mercurial  salivation  is  caused,  when  it  becomes 
greenish  in  color  and  has  a  bitter  taste.^  A  yellow  tint  of  the  sweat,  espe- 
cially under  the  arm-pits,  is  common.  The  milk  very  often  contains  bile- 
pigment  or  is  changea  in  color  in  some  way. 

The  feces  are  colorless  or  have  a  grayish  or  day-colored  tint,  and  are 
semi-solid,  although  sometimes  hard  and  dry.  In  simple  jaundice  diar- 
rhoea is  very  often  present.  There  may  be  considerable  flatulence,  and 
more  or  less  pain  in  consequence  about  the  umbilicus,  and  the  gas  when 
discharged  is  very  offensive.  The  stools  also,  in  some  cases,  have  an  odor 
of  decomposition,  and  if  carefully  examined  particles  of  food,  undigested 
and  decomposing,  will  be  found.  The  feces  may  have  a  parti-colored 
appearance — ^part  whitish  or  grayish  or  clay-color^,  and  part  of  a  normal 
color.  This  condition  is  not  difficult  of  explanation.  The  obstruction 
to  the  flow  of  bile  may  be  in  a  part,  and  indeed  in  a  small  part  compara- 
tively, of  the  liver,  and  hence  there  may  be  sufficient  bile  flow  down  to 
color  the  feces  to  a  greater  or  less  extent.  But  a  small  amount  of  bile- 
pigment  in  the  blood  suffices  to  tint  the  whole  surface  of  the  body. 

The  urine  may  exhibit  changes  in  appearance  before  the  conjunctiva 
becomes  yellow.  It  is  colored  in  all  possible  degrees,  from  a  merely  high 
normal  hue  to  a  deep  brownish  almost  black  tmt.  It  may  be  deep  red 
and  clear  like  dark  brandy  or  brown  like  porter,  and  thick  with  urates 
Usually,  the  urine  of  jaundice  deposits  abundantly  of  urates,  but  this  fact 
is  more  especially  true  of  those  patients  retaining  appetite  or  having  a  vo- 
racious appetite  and  indulging  in  a  full  diet  without  restraint.  The  reac- 
tion of  the  urine  is  acid,  and  the  specific  gravity  does  not  often  descend 
below  1010,  and  may  be  1030.  The  amount  passed  in  twenty-four  houre 
varies,  but  does  not  differ  materially  from  the  normal.  Toward  the  ter- 
mination of  some  fatal  cases  the  quantity  of  urine  has  greatly  dimiuished, 
and  in  a  few  instances  was  suppressed,  but  in  such  examples  other  factors 
than  hepatic  disease  were  concerned.  More  or  less  albumen  is  nearly  con- 
stantly present  in  the  urine  of  jaundice,  but  the  detection  of  a  trace  is  very 
difficult  when  the  urine,  as  is  so  often  the  case,  is  cloudy.  The  urine 
should  be  carefully  filtered  before  applying  the  test,  and  a  specimen  for 
comparison  should  be  placed  alongside  of  that  being  examined.  If  on 
boiling  no  haze  appears,  it  may  be  developed  by  dropping  in  some  nitric 
acid.  The  nitric-acid  test,  so  often  employed  by  allowing  some  drops  of 
urine  to  trickle  down  the  test-tube  and  observing  the  reaction  at  the  point 
of  contact,  is,  in  the  writer's  experience,  very  fallacious.  The  source  of 
the  albumen  in  jaundiced  urine  is  obviously  the  blood-globules.  As  Von 
Dusch  first  demonstrated,  and  Kuhne*  afterward  clearly  confirmed,  the 
bile  acids  dissolve  the  red  corpuscles.  As  the  quantity  of  albumen  in  the 
urine  is  small,  it  is  reasonable  to  conclude,  as  suggested  by  Legg,  that  the 
bile  acids  are  not  present  in  the  blood  in  any  considerable  amount 

When  any  large  quantity  of  bile  is  contained  in  the  urine,  its  detec- 
tion is  not  difficult.  A  strip  of  muslin  dipped  in  the  urine  will  be 
stained,  and  the  underclothing  of  the  patient  will  have  the  yellowish  spots 

^  L«gg,  On  the  Bile^  etc,  mipra,  *  Arehiv  fSr  paih,  Anai^  Band  xir.  p.  38S. 
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caused  by  bile.  Gmelin's  test  is  the  most  convenient.  This  is  applied  as 
follows :  Some  nitric  acid  containing  nitrous — which  is  the  case  of  the 
ordinary  commercial  article — is  put  into  a  test-tube,  and  some  of  the  sus- 
pected urine  is  allowed  to  trickle  down  the  side  of  the  tube  to  come  in 
contact,  but  not  mix,  with  the  acid.  At  the  point  of  contact,  when  the 
urine  contains  bile-pigment,  first  a  zone  of  green,  then  blue,  violet,  and 
finally  red  color,  develops.  As  this  play  of  colors  takes  place  on  the 
instant,  the  attention  must  be  sharply  fixed  to  see  the  changes.  Rosen- 
bach'  suggests  this  test  be  applied  by  filtering  some  urine  containing  bile 
through  filtering-paper  and  touching  the  paper  with  a  drop  of  nitric  acid. 
The  result  is,  a  green  circle  forms  at  the  point  of  contact.  The  usual 
mode  of  applying  Gmelin's  test  is  to  place  on  the  bottom  of  a  common 
white  plate  or  on  a  porcelain  dish  a  thin  film  of  the  urine,  and  carefully 
bring  in  contact  with  it  a  thin  film  of  nitric  acid.  The  color  reaction 
mentioned  above  takes  place  at  the  margin  of  contact. 

Besides  the  presence  of  bile  and  albumen,  and  some  fatty  epithelium 
from  the  tubules,  there  is  no  material  change  in  the  composition  of  the 
urine.  At  one  time  it  was  suppased  that  the  amount  of  urea  was  greatly 
lessened,  but  later  and  more  accurate  investigations  have  shown  that  this 
excretion  is  in  greater  or  less  quantity  according  to  the  food  taken,  and 
bears  no  relation  to  the  jaundice.  On  the  other  hand,  Genevoix^  main- 
tains that  the  quantity  of  urea  is  increased  in  spasmodic  icterus,  and  in 
the  same  ratio  the  uric  acid  declines.  As  regards  the  chlorides  and  other 
salts,  there  seems  to  be  a  tolerably  constant  ratio  in  their  variations  with 
the  changes  of  quantity  of  urea  and  uric  acid — are  therefore  nearly  related 
to  the  amount  of  food  taken. 

As  regards  the  condition  of  the  liver,  there  is  no  apparent  change.  In 
topography,  in  the  area  of  hepatic  dulness,  and  in  the  dimensions  of  the 
right  hypochondrium  the  local  condition  does  not  deviate  from  the  normal 
in  simple  jaundice.  There  may  be  more  or  less  tenderness  over  the  epi- 
gastrium and  along  the  inferior  margin  of  the  liver,  but  there  is  rarely 
any  actual  pain. 

The  circulation  of  bile  in  the  blood  and  the  action  of  the  bile  acids  on 
the  red  corpuscles  must  have  an  influence  on  the  functions  of  various 
oi^ns.  In  some  cases  of  jaundice,  but  by  no  means  in  all,  the  pulse  is 
slow,  in  a  few  instances  descending  as  low  as  40  per  minute,  and,  accord- 
ing to  Frerichs,*  as  low  as  21  per  minute.  Usually,  the  pulse-rate  is  not 
lower  than  60.  To  observe  the  slowing  of  the  heart  the  patient  must  be 
recumbent,  for  the  pulse  rises  to  the  normal  or  above  on  assuming  tlie 
erect  posture  and  moving  about  The  occurrence  of  fever  also  prevents 
the  depression  of  the  circulation.  The  slowing  of  the  heart  is  found  to 
be  due  to  the  action  of  the  bile  acids  on  the  cardiac  ganglia*  The  other 
elements  of  the  bile  were  ascertained  to  have  no  influence  on  the  circula- 
tion. As  the  heart  may  be  slowed  by  an  increase  of  inhibition  through 
stimulation  of  the  vagi  or  by  a  paralyzing  action  on  the  cardiac  muscle, 
it  was  necessary  to  eliminate  these  effects  to  establish  the  influence  of  the 
bile  acids  on  the  ganglia.     By  exclusion,  and  by  ascertaining  the  effects 

*  OefUrcJblalt  fur  die  mediein  Wissenschafly  1876,  p.  6. 

'  Easai  mr  l^  Variatioru  de  V  Uree  ei  de  PAeide  urique  dans  les  Maladies  du  Foie,  Paris, 
1876,  p.  69  et  aeq, 

*  Dieeaees  of  the  Liver^  Syd.  Soc  ed.,  supra. 
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of  the  bile  acids  on  a  properly  prepared  Stannins  heart,  Steiner  and  Legg 
have  succeeded  in  demonstrating  this  important  point* 

The  temperature  of  jaundice  is  normal  usually,  sometimes  below. 
When  a  febrile  affection  occurs  during  the  course  of  jaundice,  the  rise  of 
temperature  belonging  to  it  is  prevented  in  considerable  part,  sometimes 
entirely.  The  depression  of  temperature  is  referred  by  Legg  to  the  less- 
ened activity  of  the  hepatic  functions ;  but  it  seems  to  the  writer  more 
satisfactory  to  refer  it  to  the  action  of  the  bile  acids  on  the  red  corpusdes, 
the  conveyors  of  oxygen.  Rohrig*  has  shown  experimentally  that  the 
injection  of  bile  acids  has  this  eifect  on  the  temperature  of  animals. 

The  nutrition  of  the  body  e^rly  suffers  in  jaundice ;  more  or  less  loss 
of  flesh  soon  occurs,  and  debility  and  languor  are  experienced.  There 
are  several  factors  concerned  in  this  result.  The  diversion  of  the  bile 
from  the  intestine  interferes  in  the  digestion  of  certain  materials ;  when 
jaundice  occurs,  glycogen  ceases  to  be  formed — and  this  substance  has  an 
important  office  in  nutrition  and  force-evolution — and  the  injury  done  to 
the  red  blood-globules  interferes  with  oxidation  processes. 

The  functions  of  the  nervous  system  are  variously  disturbed  in  jaun- 
dice. Headache,  frontal,  occipital,  or  general,  is  present  in  most  cases  to 
a  greater  or  less  extent.  Hebetude  of  mind  and  despondency  are  nearly 
if  not  quite  invariable,  although  it  is  not  unusual  to  see  men  with  jaun- 
dice engaged  in  their  ordinary  avocations.  Drowsiness  is  a  common 
symptom.  More  or  less  wakefulness  at  night,  or  sleep  with  disturbing 
dreams,  not  unfrequently  coincide  with  drowsiness  during  the  waking 
moments.  In  severe  cases  of  icterus  dependent  on  structural  changes  the 
cholsemia  may  produce  stupor,  delirium,  convulsions,  etc.,  but  such  formid- 
able symptoms  do  not  belong  to  the  simple  and  merely  functional  jaundice. 

Vision  is  sometimes  colored  yellow,  or,  rather,  white  objects  appear 
yellow,  but  this  must  be  a  rare  symptom,  since  Frerichs  never  met  with 
an  example.  Murchison*  narrates  a  case,  and  the  writer  has  seen  one. 
It  is  a  fugitive  symptom,  rarely  continuing  longer  than  two  or  three 
days.     The  term  xanthopsy  has  been  applied  to  it. 

A  nervous  symptom  of  common  occurrence  is  pruritus  of  the  skin. 
This  may  be  so  severe  as  to  prevent  sleep,  and  in  any  case  is  a  disagree- 
able and  persistent  affection,  always  worse  at  night.  It  may  appear 
before  the  jaundice  so  long  a  period  as  ten  days,  as  in  a  case  mentioned 
by  Graves,*  and  two  months  in  a  case  narrated  by  Flint*  It  is  mort 
severe  at  the  beginning  of  the  jaundice,  and  usually  disappears  before  the 
jaundice  ceases,  but  it  may  continue  to  the  end.  It  is  not  limited  to  any 
particular  part  of  the  body.  Pruritus  is  sometimes  accompanied  by 
urticaria,  and  the  irritation  caused  by  the  friction  of  the  skin  may  st't 
up  an  eczema.  Occasionally  boils,  and  more  rarely  carbuncles,  appear 
during  the  course  of  jaundice.  Another  curious  affection  of  the  skin 
which  occurs  during  chronic  jaundice  is  xanthelasma  or  vitiligoidea. 
First  mentioned  by  Rayer,  this  disease  was  afterward  well  described  by 
Addison  and  Gull*  under  the  name  vitiligodea,  and  they  recognized  two 
varities,  v.  plana  and  v.  tuberosa.     The  plane  variety  is  found  on  the 

1  Archivf.  AfuU.  u,  Physiol^  1874,  p.  474;  Legg,  On  the  BiU,  eU^  lac,  ciL 

*Arehw  der  HtUkunde.,  1863,  p.  418. 

■  Oinieal  Ijectures  on  Diseases  of  the  Liver,  New  York.  1877,  p.  321. 

*  Clinical  Lectures  on  the  Practice  of  Medicine^  2d  ed.,  by  Neligan,  p.  637. 

•  PhUada,  Med,  Times,  1878,  p.  507.  *  Otf/tf  Hospital  Reports,  1851,  p.  285. 
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mucous  membrane  of  the  mouthy  the  eyelids^  the  palms  of  the  hands, 
and  the  flexures  of  the  joints,  and  consists  of  a  yellowish-white  sofl  erup- 
tion slightly  raised  above  the  surrounding  skin  and  varying  in  size  from 
a  pin's  point  to  a  dime  in  size.  The  color  is  described  as  like  that  of  a 
dead  leaf  or  chamois-skin.  The  tuberose  variety  consists  of  small  tubercles 
from  a  millet-seed  to  a  pea  in  size.  They  have  a  yellowish  color,  are 
tense  and  shining,  and  are  placed  on  the  ears,  neck,  knuckles,  elbows, 
knees,  and  other  parts.  Whilst  the  plane  variety  gives  little  if  any 
uneasiness,  the  tuberose  is  apt  to  become  irritated  and  painful.  From 
the  pathological  point  of  view  this  eruption  consists  of  proliferating  con- 
nective-tissue corpuscles,  some  of  which  have  undergone  fatty  degenera- 
tion.^ The  morbid  process  tends  to  occur  symmetrically,  as  on  the  eye- 
lids, to  which  it  may  be  confined,  but  it  usually  develops  in  patches,  and 
may  indeed  extend  over  the  whole  body,  when  it  is  c^led  xanthelasma 
multiplex. 

The  disorganization  of  the  blood  caused  by  jaundice  sets  up  a  hemor- 
rhagic diathesis.  This  result,  however,  is  not  usual  in  simple  jaundice, 
but  belongs  rather  to  acute  yellow  atrophy,  sclerosis,  and  other  chronic 
affections  of  the  liver.  It  will  therefore  be  more  appropriately  consid- 
ered in  connection  with  those  maladies. 

Course,  Duration,  and  Termination. — ^When  jaundice  is  a  symp- 
tom merely,  it  pursues  a  course  determined  by  the  peculiarities  of  the 
disease.  The  duration  of  simple  jaundice  varies  from  one  to  four  weeks, 
the  average  being  about  three  weeks.  If  it  continues  longer  than  two 
months,  suspicions  may  well  be  entertained  that  the  case  is  of  a  more 
formidable  character  than  simple  jaundice.  The  termination  of  this  form 
of  the  disease  is  always  in  health.  A  favorable  prognosis  can  be  given 
only  in  the  case  of  an  accurate  diagnosis.  Those  cases  may  terminate 
more  speedily  which,  being  of  malarial  origin,  are  treated  by  efficient 
doses  of  quinine.  If  delirium  and  coma  come  on,  the  apparently  mild 
case  means,  probably,  acute  yellow  atrophy,  which  cannot  at  the  onset 
be  distinguished  from  simple  jaundice.  If  any  nervous  symptoms  occur 
or  if  hemorrhage  appears,  the  case  will  prove  to  be  serious.  A  rise 
of  temperature  usually  indicates  mischief.  When  the  stools  begin  to 
exhibit  the  normal  appearance  from  the  presence  of  bile,  a  satisfactory 
termination  of  the  case  may  be  soon  expected.  The  yellowness  of  the 
skin  disappears  slowly  after  the  natural  route  of  the  bile  has  been  restored, 
and  the  urine  is  the  last  to  lose  the  pigment,  as  it  was  the  first  to  exhibit 
its  presence. 

Diagnosis. — ^The  diagnosis  of  jaundice  as  a  symptom  is  usually  easy. 
It  should  be  remembered  that  jaundice  cannot  be  detected  at  night  by 
any  ordinary  light,  and  when  it  is  disappearing  the  tint  varies,  now  being 
distinct,  again  absent.  Mental  emotion  when  the  color  is  fading  develops 
it.  Browning  by  the  sun's  rays  causes  an  appearance  which  might  be 
mistaken  by  a  superficial  observer  for  jaundice,  but  it  is  only  necessary 
to  look  at  the  parts  protected  and  at  the  urine  to  discover  the  true  state 
of  the  case.  The  detection  of  bile  in  the  urine  and  the  ocular  evidence 
of  its  absence  from  the  stools  will  be  conclusive.  In  some  cases  of 
jaimdice  the  stools  are  golden  yellow,  and  in  many  instances  they  are 
offensive. 

^  Waldejer,  Arehiv/ur  path.  Anaiomief  efc,  vol.  liL  p.  318. 
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It  is  important  to  mark  oat  the  limits  of  the  gall-bladder,  if  it  is  of 
sufficient  size  to  do  so,  for  any  accumulation  of  bile  in  this  sac  signifies  an 
obstruction  of  the  ductus  communis  choledochus.  If  the  jaundice  h&s 
come  on  after  the  symptoms  of  gastro-duodenal  catarrh,  is  recent,  con- 
tinues but  two  or  three  weeks,  and  then  subsides  without  any  nervous 
symptoms  or  hemorrhage,  it  is  a  case  of  simple  jaundice,  probably  due 
to  catarrh  or  spasm  of  the  bile-dacts.  If  the  jaundice  be  preceded  by 
attacks  of  severe  pain,  nausea,  and  vomiting,  and  disappears  after  a  week 
or  two,  the  case  is  one  of  hepatic  calculi.  If  the  jaundice  persists  moDths 
aft^r  such  an  attack  of  acute  pain,  and  does  not  disappear  after  a  year  or 
more,  it  is  probably  due  to  an  impacted  calculus.  The  other  diagnostic 
relations  of  jaundice  are  more  properly  considered  in  connection  with  the 
malady  of  which  jaundice  is  a  symptom. 

Treatment. — For  jaundice  the  symptom  the  treatment  is  included  in 
that  of  the  disease.  Here  the  treatment  of  simple  jaundice,  the  functional 
disorder,  is  to  be  discussed.  If  there  is  much  nausea,  the  tongue  is  heav- 
ily coated,  and,  especially  if  the  seizure  has  followed  dietetic  excesses,  an 
emetic  of  ipecac  may  be  highly  serviceable.  Recent  experiments  have 
proved  the  accuracy  of  the  clinical  observations  wliich  recognized  the 
cholagogue  property  of  ipecac,  and  hence  the  emetic  eifect  of  this  remedy 
is  aided  by  its  power  to  promote  the  discharge  of  bile.  Emetics  are  of 
course  contraindicated  when  jaundice  is  due  to  an  impacted  calculus,  to 
malignant  disease,  to  echinocooci  or  other  kinds  of  tumor.  If  there  is 
much  irritability  of  the  gastro-intestinal  mucous  membrane,  as  shown  in 
vomiting  and  diarrhoea,  small  doses  of  calomel  (^^  to  \  grain)  three  or 
four  times  a  day  are  highly  useful.  If  calomel  possessed  the  property 
ascribed  to  it  of  stimulating  the  liver,  it  would  be  injurious;  it  is  bene- 
ficial here  becau5^  it  has  a  sedative  efifect  at  first,  followed,  when  a  suf- 
ficient amount  has  accumulated,  by  an  eliminant  action.  Such  hepatic 
stimulants  as  euonymin,  sanguinarin,  podophyllin,  jalap,  colocynth,  rhu- 
barb, etc.  have  long  been  used  m  cases  of  jaundice  with  the  view  that  the 
liver  is  torpid  and  needs  stimulating.  It  may  be  inquired,  however,  If 
the  bile  already  formed  has  no  outlet  by  the  proper  route,  what  utility 
can  there  be  in  making  the  organ  produce  more?  The  true  reason  forthe 
administration  of  such  remedies  in  any  case  of  obstructive  jaundice  is  to 
cause  such  downward  pressure  as  to  force  out  of  the  duct  an  obstructing 

1>lug  of  mucus.  The  writer  has  known  this  result  to  be  aooomplishea 
)y  a  dose  of  compound  jalap  powder  when  a  great  variety  of  remedies 
had  been  employed  in  vain.  One  of  the  most  efficient  remedies — in  the 
writer's  considerable  experience  the  most  efficient — is  phosphate  of  sodium, 
of  which  a  drachm  or  more  is  administered  three  times  a  day.  This  rem- 
edy liquefies  mucous  plugs  and  promotes  the  flow  of  bile  without  harshly 
and  rudely  forcing  the  biliary  secretion,  and  it  also  has  a  marked  curative 
effiict  in  gastro-duodenal  catarrh.  It  may  be  given  advantageously  with 
arseniate  of  soda — ^the  latter  in  dose  of  tAt  grain — and  dissolved  in  a 
tumblerful  of  Vichy  water  or  Saratoga  Vicny  water,  or  preferably  in  * 
wineglassful  of  hot  water.  Free  use  of  alkaline  and  laxative  mineral 
waters  is  desirable,  for  a  double  purpose — ^to  act  on  the  liver  and  on 
intestinal  digestion,  and  to  promote  the  excretion  of  biliary  matters  by 
the  kidneys.  In  this  country  we  have  a  number  to  select  from— the 
Saratoga,  Bethesda,  Michigan,  and  others.    Certain  sulphurous  waters, 
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as  the  Blue  Lick  of  Kentucky,  are  highly  useful  in  the  more  chronic 
cases.  Sulphur  baths  may  be  conjoined  to  the  internal  administration 
of  the  waters. 

Nitric  and  nitro-muriatic  acids  have  long  been  celebrated  for  their  good 
effects  in  jaundice.  It  is  the  presence  of  the  acid  chyme  in  the  duodenum 
which  excites  the  normal  flow  of  bile,  and  Bernard  found  that  applying 
acid  to  the  orifice  of  the  common  duct  in  the  intestine  has  the  same  effect. 
There  is  then  a  rational  reason  for  the  administration  of  this  remedy.  A 
nitro-muriatic  bath,  both  local  and  general,  was  formerly  more  used  than 
now.  Its  utility  is  questionable,  and  the  difficulties  in  the  way  of  apply- 
ing it  great. 

Kecently,  Gerhardt^  has  proposed  to  fiiradize  the  gall-bladder,  and  by 
compression  with  the  fingers  to  empty  it,  forcing  the  bile  into  the  intes- 
tine, and  thus  clearing  out  obstructions.  This  seems  to  be  very  question- 
able if  not  dangerous  practice,  but  repeated  successes  will  justify  it. 

Begulation  of  the  diet  is  of  the  first  importance.  Fats,  starches,  and 
sweets  cannot  be  well  digested  when  no  bile  enters  the  small  intestine, 
where  they  undei^  conversion.  These  substances  fermenting,  much  acid 
results,  and  hence  if  a  catarrh  exist  it  is  increased.  An  exclusive  diet  of 
skimmed  milk,  kept  up  for  two  weeks  or  as  long  as  possible,  is  the  best 
mode  of  alimentation  for  this  part  of  the  treatment.  Afterward,  the  diet 
should  be  composed  of  milk,  meat-broth,  lemonade,  and  subsequently  of 
the  succulent  vegetables,  acid  fruits,  and  fresh  meat.  Indulgence  in  malt 
liquors,  wines,  and  spirits  should  be  strictly  prohibited. 

A  new  method  of  treating  jaundice  has  been  lately  proposed  by  KruU,* 
which  has  the  merit  that  no  injury  is  done  by  it  if  no  good  is  accomplished. 
It  consists  in  injecting  into  the  rectum  from  two  to  four  pints  of  water  at 
60^  F.,  which  is  retained  as  long  as  possible.  £ach  time  the  injection  is 
repeated  the  temperature  is  raised  a  little.  KruU  reports  that  he  has 
uniformly  succeeded,  and  has  never  found  it  necessary  to  repeat  the  injec- 
tion more  than  seven  times.     It  may  be  given  twice  or  thrice  a  day. 


II.  STRUCTURAL  DISEASES  OF  THE  LIVER. 

HypersBmia  of  the  Liver. 

Deftnition. — An  abnormal  quantity  of  blood  in  the  liver,  constantly 
present,  constitutes  hypersemia  or  congestion.  During  the  period  of 
repose  there  is  less,  but  during  the  period  of  activity  more,  blood  cir- 
culating in  the  liver,  but  the  physiological  hypersemia  is  not,  nor  does  it 
contribute  to,  a  diseased  state  unless  abnormal  conditions  continue  it 
beyond  the  proper  limits.  The  term  hypersemia,  here  used,  applies  to  a 
pathological  state  in  which  various  structural  alterations  grow  out  of  the 
continual  congestion  of  the  blood-vessels  of  the  organ. 

Causes. — ^A  physiological  congestion  of  the  liver  ensues  when  the 

*  Samndung  klinwehe  Vortragej  Volkmann,  p.  112. 

*  £e$  liner  hinische  WocheMchrift,  1877,  p.  159. 


984  DISEASES  OF  THE  LIVER. 

process  of  digestion  is  going  on.  The  afibrent  vessels  dilate,  and  not 
only  more  blood,  but  various  materials  taken  up  from  the  foods  and 
products  of  digestion,  many  of  them  having  directly  stimulating  effects^ 
also  pass  to  the  organ.  Frequent  and  large  indulgence  in  food,  especially 
if  rich  in  quality  and  highly  seasoned  with  spices,  mustard,  etc.,  toe  coa- 
sumption  of  malt  liquors,  wines,  and  alcoholic  fluids  in  general,  the 
habitual  use  of  strong  coffee  and  tea,  gradually  induce  a  state  of  hyper- 
emia. If  to  the  consumption  of  a  large  quantity  of  highly-stimulatiog 
food  there  id  added  the  mischief  of  insufficient  waste,  tlie  daneer  of  a  n- 
gestion  of  the  liver  is  the  greater.  Persons  addicted  to  the  pleasures  of 
the  table  are  apt  to  pursue  sedentary  lives,  and  hence,  besides  the  inap- 
propriation  of  the  material  digested,  the  process  of  oxidation  is  insufficient 
to  burn  off  the  surplus.  A  sedentary  life  further  tends  to  make  tlie  dr- 
culation  in  the  hepatic  veins  sluggish  by  lessening  the  number  and  depth 
of  the  respirations,  and  with  the  obesity  developed  under  these  conditions 
the  propelling  power  of  the  heart  is  diminished  by  fatty  degeneration  or 
fatty  substitution  of  the  cardiac  muscle.  Disease  of  the  semilunar  gan- 
glion, the  solar  plexus,  and  of  the  splanchnics  under  circumstances  and  of  a 
nature  not  now  well  understood  may  cause  dilatation  of  the  hepatic  vessels. 

Suppression  of  a  long-existing  hemorrhage  from  piles  and  from  the 
uterine  system  has  caused  hypersemia  of  the  liver.  Evidences  of  hepatic 
congestion  are  comparatively  common  about  the  menstrual  period  in  con- 
sequence of  the  tardy  appearance  of  the  flow,  of  its  insufficiency,  or  of 
its  sudden  suppression.  There  is  a  form  of  jaundice  known  as  icterus 
menstrualis,  and  attacks  of  hepatic  congestion  are  not  uncommon  at  the 
climacteric  period. 

The  most  important  causes  of  hyperemia  of  the  liver  are  mechanical, 
and  consist  in  obstruction  to  the  circulation  in  the  ascending  vena  cava 
from  disease  of  the  heart  or  lungs.  Dilatation  of  the  right  cavities, 
incompetence  of  th^  tricuspid,  and  stenosis  of  the  mitral  orifice  are  the 
usual  cardiac  changes  leading  to  congestion  of  the  liver.  The  same 
effect,  to  a  much  less  extent,  however,  is  produced  by  any  cause  which 
weakens  the  propelling  power  of  the  heart,  as  myocarditis,  pericarditis, 
etc.  Amongst  the  pulmonary  lesions  obstructing  the  venous  circuktioo 
are  emphysema,  interstitial  and  croupous  pneumonia,  effusions  into  the 
pleura,  intrathoracic  aneurisms  or  tumors,  etc.  It  should  not  be  for- 
gotten that  effusions  into  the  left  pleura,  as  was  demoastratcd  by  Bartels 
and  confirmed  by  Roser,*  so  push  over  the  mediastinum  toward  the  right 
and  bend  the  vena  cava  in  the  same  direction,  just  as  it  emerges  from  the 
opening  in  the  diaphragm,  that  the  circulation  in  this  vessel  is  impeded, 
and  consequently  congestion  of  the  liver  induced. 

The  influence  of  climate,  especially  of  long-continued  high  temjpera- 
ture,  has  been  warmly  disputed.  On  the  whole,  it  seems  probable 
that  in  warm  climates  congestion  of  the  liver  is  much  more  common. 
Malarial  infection  is  an  unquestionable  cause.  In  the  section  on  Jaandioe 
it  was  stated  that  this  symptom  may  occur  without  the  phenomena  of 
fever,  and,  indeed,  without  any  other  disturbance  of  the  system.  In  * 
large  proportion  of  cases  of  intermittent  fever,  probably  in  all,  more  or 
less  congestion  of  the  liver  occurs. 

^  I>eui$ehe»  Arehivfur  kiin,  Mediein,  Band  iv.  p.  265. 
'  Arehiv  der  HeUkundtf  Band  vi.  p.  40. 
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Pathological  Anatomy. — Congestion  may  take  place  in  the  portal 
system^  and  be  due  to  conditions  of  the  gastro-intestinal  mucous  mem- 
brane,  or  in  the  hepatic  vein  and  radicles,  due  to  obstructive  troubles  in 
the  heart  or  lungs.  The  appearances  vary  accordingly.  Restricting  the 
observations  to  the  hypersemia,  and  not  including  subsequent  lesions, 
it  suffices  to  say  that  the  liver  is  somewhat  enlarged,  rather  darker  in 
color  than  the  normal,  and  uniformly  so ;  the  radicles  and  branches  of 
the  portal  vein  in  the  liver,  the  trunk  of  the  vein  itself,  and  the  veins  of 
the  spleen,  stomach,  intestines,  mesentery,  etc.  are  distended  with  black 
blood,  and  the  tissue  of  the  liver  rather  wet,  inclined  to  soften,  and  here 
and  there  marked  by  minute  hemorrhages  from  rupture  of  small  vessels. 
The  extravasations  of  blood  accompany  the  hepatic  congestion  of  hot 
climates,  and  probably  are  the  preludes  to  suppurative  inflammation. 
The  portal  system  the  more  readily  suffers  from  a  passive  congestion 
because  of  the  provision  for  the  alternate  expansion  and  contraction  of 
the  tunics  of  the  vessel,  scantily  supplied  with  contractile  elements.  An 
acute  congestion  of  the  liver  produced  by  sudden  dilatation  of  the  capil- 
laries of  the  hepatic  artery  has  not  been  described,  but  it  would  appear 
to  be  possible. 

The  most  important  form  of  hepatic  congestion  is  the  mechanical, 
arising  from  obstruction  of  the  circulation  in  the  heart  or  lungs.  In 
consequence  of  this  obstruction  the  blood  accumulates  on  the  venous  side, 
and  there  is  in  conseauence  an  ischsemia  of  the  arterial  side.  The  hepatic 
vein  becomes  distenaed,  and  its  terminal  radicle  in  the  centre  of  each 
acinus — ^the  central  vein— enlarges  with  the  increased  pressure.  It  fol- 
lows that  the  minute  capillaries  emptying  into  the  central  vein  are  also 
distended  with  blood,  and  finally  the  portal  vein  and  its  radicles  through- 
out are  similarly  affected.  The  same  condition  of  the  hepatic  circulation 
was  long  ago  observed  by  Virchow^  as  a  result  of  weakness  of  the  mus- 
cular tissue  of  the  heart,  and  consequently  diminished  propelling  power 
of  the  organ.  On  section  of  the  liver  much  black  blooa  flows  out ;  each 
central  vein  is  a  distinct  dark  object  in  the  centre  of  each  acinus,  and 
contrasts  strongly  with  the  surrounding  paler  substance,  whence  the  com- 
mon term  for  this  appearance  is  nutmeg  liver.  The  long-continued  dis- 
tension of  the  central  vein  leads  to  sclerosis  of  its  walls,^  and  the  neigh- 
boring hepatic  cells  undergo  atrophy  in  consequence  of  the  greater 
pressure.  A  relatively  increased  quantity  of  connective  tissue  seems  to 
result,  but  whether  hyperplasia  occurs  is  disputed.  By  Talamon'  such 
increase  of  the  connective  tissue  is  denied,  but  Thierfelder^  admits  that 
there  is  an  apparent  and  also  in  some  cases  a  real  increase.  The  atrophy 
of  the  cells  induces  more  or  less  shrinking  and  consolidation  of  the  liver ; 
it  is  therefore  smaller  in  size  and  firmer  in  texture,  and  presents  a 
brownish-red  color.  The  atrophic  change  in  the  hepatic  cells  is  repre- 
sented finally  by  some  brownish  or  black  pigment,  but  it  is  rare,  indeed, 
for  all  the  cells  of  an  acinus  to  disappear.  To  this  change  has  been 
applied  the  term  cyanotic  atrophy.     In  some  instances  Liebermeister^ 

^  Arekivjur  path,  Anat,,  etc..  Band  y.  p.  289. 

'  TalamoD,  Beehcrchea  analomo-pathologiqties  el  cliniquea  aur  le  Foie  cardiaque,  Paris,  1881 
(pamphlet). 
*Ibid.  *  Atlas. 

*  Btiirage  tur  path.  AnaL  u.  Klinik  der  L^erkrankheiten,  Tubingen,  1864,  p.  209  et  aeq. 
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lias  found  an  increase  of  the  connective  tissue  of  the  liver ;  and  tliis 
opinion  is  confirmed  by  Legg.^  When  this  multiplication  of  the  ood- 
nective  tissue  occurs,  the  condition  of  the  liver  is  entitled  cyanotic  inda- 
ration.  The  sclerosis  originating  in  this  way  is  distinguished  from  true 
cirrhosis  by  its  less  extent^  irregularity,  situation^  and  the  marked  degree 
of  hepatic  congestion. 

Symptoms. — HypersBmia  of  the  liver  is  usually  one  of  the  ooniplex 
conditions  of  a  morbid  state,  and  hence  is  associated  in  its  symptomatol- 
ogy with  the  connected  maladies.  On  the  one  hand  associated  with  gas- 
tro-intestinal  disorders,  on  the  other  with  cardiac  and  pulmonanr  diseases, 
the  symptoms  must  be  varied  accordingly.  It  is  necessary,  however,  to  in- 
dicate as  clearly  as  may  be  those  belonging  to  the  hepatic  circulation. 

Congestion  of  the  portal  circulation  is  a  condition  to  which  frequent 
references  are  made,  but  which  is  rarely  clearly  defined.  As  seen  in  the 
West  and  Soutii,  it  signifies  a  gastro-intestiual  catarrh  more  or  less  acnte, 
with  an  obvious  condition  of  biliousness,  as  manifested  in  a  £unt  jaun- 
diced tint  of  the  skin  and  of  the  conjunctivae,  uneasiness  in  the  right 
hypochondrium,  with  enlargement  of  the  area  of  hepatic  dulness,  the 
evacuations  from  the  bowels  being  either  grayish  or  clay-oolored,  or  more 
frequently  bilious,  acrid,  and  oflFeasive. 

The  gastro-intestinal  disorder  which  initiates  the  hepatic  disturbance 
should  not  be  confounded  with  that  which  succeeds  to  congestion  of  the 
hepatic  veins.  The  latter  invariably  comes  on  after  the  obstruction  at 
the  heart  or  lun^  has  continued  for  some  time.  There  occurs  in  this 
state  very  extensive  hypenemia  of  the  gastro-intestinal  mucous  mem- 
brane, and  consequent  aisorders  of  stomachal  and  intestinal  digestion. 
The  former  is  a  reflex  cause  of  disturbance,  probably  through  the  inter- 
mediation of  the  solar  plexus.  The  gastro-intestinal  irritation,  by  de- 
pressing the  functions  of  the  hepatic  tnrough  the  solar  plexus,  induces  a 
paresis  of  the  muscular  layer  of  the  portal  system,  ana  thus  congestion 
ensues.  Such  a  result  is  aided  by  high  temperature,  but  especially  by  the 
constitutional  tendencies  of  some  subjects  to  hepatic  disturbances.  In  such 
examples  of  hypereemia  the  symptoms  consist  of  those  belonging  to  ps- 
tro-intestinal  catarrh,  succeeded  by  those  referable  to  the  liver,  consisting 
in  uneasiness,  heaviness,  and  fulness  of  the  right  hypochondrium,  increase 
in  the  area  of  hepatic  dulness,  soreness  on  pressure  along  the  inferior  ^la^ 
gin  of  the  ribs  and  over  the  epigastric  r^ion,  yellowness  of  the  conjunc- 
tivae, a  fawn, color  of  the  skin  generally,  and  high-colored  rather  scanty 
urine,  depositing  abundantly  uric  acid  and  urates.  A  liver  considerably 
enlarged  and  projecting  one  or  two  fingers'  breadths  below  the  ribs  majr 
be  quickly  relieved  and  return  to  the  normal  size  on  the  oocurrenoe  of 
hemorrhage  from  piles  or  aft«r  free  watery  evacuations  produced  by  a 
hydragogue  cathartic. 

The  form  of  hepatic  congestion  most  usually  observed  is  that  of  the 
hepatic  vein,  caused  by  obstructive  troubles  of  the  heart  or  lungs,  and 
known  as  the  nutmeg  liver.  The  increase  of  size  of  the  liver  under 
these  circumstances  may  be  very  considerable.  To  determine  an  increase 
in  the  area  of  hepatic  dulness  the  position  of  the  organ  must  be  ascertained 
with  reference  to  the  position  of  the  body,  whether  recumbent  or  erect. 
In  the  former  position  the  liver  gravitates  toward  the  thorax;  in*'^* 

^  MedicihChirurgieal  IVcuuactions,  vol.  Iviil.  p.  345. 
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latter,  downward  into  the  abdomen.  If  palpation  only  were  employed 
to  detect  an  increase  in  the  size  of  the  organ,  an  error  might  readily  be 
committed  in  this  respect.  Some  congestion  may  doubtless  exist  without 
an  actual  increase  of  size  recognizable  by  our  means  of  investigation;  there 
may  be  merely  some  distension  manifested  by  a  sense  of  increased  resist- 
ance; the  liver  may  project  a  hand's  breadth  below  the  ribs;  and  between 
these  extremes  there  may  be  all  possible  degrees  of  enlargement.  When 
the  liver,  in  consequence  of  hypenemia,  projects  below  the  ribs,  it  offers 
to  the  sense  of  touch  the  impression  of  a  smooth,  elastic,  rather  rounded 
surface,  and  not  the  hardness  and  nodular  character  of  sclerosis,  and  not 
the  sharpness  of  border  and  hardness  of  texture  belonging  to  amyloid 
disease.  The  enlargement  of  the  liver  due  to  hypersemia  is  further  dis- 
tinguished by  the  fact  that  it  varies  much  in  size  at  different  times,  and 
may  be  much  reduced  by  hemorrhage  from  the  portal  system,  and  in- 
creased suddenly  by  an  attack  of  dyspnoea. 

When  the  liver  is  enlarged  by  hyperaemia  the  patient  usually  has  a 
distinct  appreciation  of  the  fact,  feels  a  sense  of  weight,  tenderness,  and 
oppression  in  the  ri^it  hypochondrium,  and  experiences  a  painful  drag- 
ging from  the  right  toward  the  left  when  turned  on  the  left  side.  In 
some  cases  pain  is  felt  in  the  shoulder,  or,  if  not  pain,  a  feeling  of  weight. 
A  slight  icteroid  hue  of  the  conjunctiva,  face,  upper  extremities,  and  trunk 
is  often  present,  but  the  stools  are  not  wanting  m  bile  and  the  urine  con- 
tains but  little  pigment — facts  indicating  that  the  obstruction  is  limited 
to  a  small  number  of  ducts.  If  the  jaundice  is  decided,  the  stools  clay- 
colored,  and  the  urine  loaded  with  pigment,  a  catarrhal  swelling  of  the 
common  or  hepatic  duct  exists. 

As  nutmeg  liver  is  an  incident  in  the  course  of  the  venous  stasis  from 
cardiac  or  pulmonary  obstructive  disease,  it  is  not  unusual  to  find  ascites 
and  general  dropsy  occur.  When  ascites  precedes  the  other  manifesta- 
tions of  dropsy,  and  is  relatively  more  important,  the  hepatic  congestion 
has  led  to  atrophy  of  the  cells  and  contraction  of  the  organ,  or  to  cyan- 
otic induration,  as  it  has  been  designated  in  contradistinction  to  cirrhotic 
induration. 

The  subjects  of  hepatic  congestion,  especially  of  that  form  of  the  mal- 
ady due  to  gastro-intestinal  irritation,  are  apt  to  ex]X)rience  no  little 
mental  depreasion,  even  hypochondriasis,  as,  indeed,  is  usual  in  most 
cases  of  hepatic  dise&se. 

Course,  Duration,  akd  Termination. — The  behavior  of  any  case 
of  hyperaemia  of  the  liver  is  determined,  first,  by  the  character  of  the 
cause,  and,  secondly,  by  the  extension  of  the  mischief  and  the  atrophic 
changes  which  ensue.  The  congestion  arising  from  gastro-intestinal  irri- 
tation is  comparatively  short-liv^,  since  the  oiusal  conditions  may  usually 
be  promptly  removed.  It  is  far  different  in  the  cases  due  to  pulmonary 
or  cardiac  disease.  If  caused  by  a  left  pleuritic  exudation,  the  congestion 
will  disappear  as  soon  as  the  bend  in  the  ascending  vena  cava  is  removed 
by  paracentesis.  If,  however,  produced  by  a  permanent  pulmonary 
obstruction,  the  course  of  the  hepatic  disease  is  toward  cyanotic  indura- 
tion. The  same  is  true  of  obstructive  cardiac  lesions.  If  compensation 
— aa,  for  example,  of  a  mitral  regurgitation — is  not  effected,  the  continual 
congestion  must  lead  to  the  ultimate  lesions  of  the  liver ;  but  if  compen- 
sation can  be  brought  about,  the  liver  will  be  saved  the  irremediable 
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changes.  The  prognosis,  therapeutical  and  pathological,  must  necessarily 
be  dependent  on  the  lesions  of  which  the  hypersemia  of  the  liver  is  merely 
a  symptom. 

Diagnosis. — ^The  decision  in  any  case  of  hyperemia  of  the  liver  must 
rest  on  the  determination  of  the  gastro-intestinal,  pulmonary,  or  cardiac 
diseases  causative.  When,  for  example,  to  the  gastro-intestiual  disturb- 
ance or  cardiac  disease  there  are  added  heaviness,  uneasiness,  increased 
area  of  dulness  of  the  right  hypochoudrium,  a  hypersemia  of  the  liver 
may  be  concluded  to  exist.  The  extent  to  which  the  organ  is  daroaeed 
may  be  judged  from  its  size,  the  duration  of  the  congestion,  and  the  cha- 
racter of  the  determining  cause.  If  the  area  of  hepatic  dulness  declines 
steadily  after  having  been  increased,  the  causative  conditions  coDtinaing, 
the  shrinking  is  due  to  atrophy.  This  view  is  confirmed  if  ascites  has 
appeared  and  increased  out  of  proportion  to  the  general  dropsy. 

Tkeatment. — Those  cases  of  hypenemia  dependent  on  excesses  in  eat- 
ing and  drinking  require  the  substitution  of  a  aiet  composed  of  lean  meat, 
skimmed  milk,  acid  fruits,  and  such  succulent  v^etables  as  lettuce,  toma- 
toes, celery,  etc.  When  there  is  a  high  d^ree  of  gastto-intestiual  catarrh, 
an  absolute  milk  diet  may  be  enforced  with  great  advantage.  The  diet, 
exercise,  bathing,  etc.  enjoined  in  the  section  devoted  to  lithsmia  are 

aually  applicable  here.  Amongst  the  special  plans  of  diet  sometimes 
vocated  m  the  condition  of  abdominal  plethora  or  portal  congestion 
are  the  grape  cure,  the  whey  cure,  etc  Great  good  is  accomplished  by  a 
simple  diet  and  a  course  of  the  Saratoga  saline  laxative  waters — ^the  Con- 
gress, Hathorn,  Greyser,  etc.  The  alkaline  waters  of  Wisconsin  and  Mich- 
igan, the  White  Sulphur  of  Virginia,  and  others  having  similar  properties 
in  this  cx)untry  may  be  employed  for  the  same  purpose.  The  saline  laxa- 
tives, Pullna,  Friedrichshall,  and  other  purgative  salines,  may  be  used  in 
robust,  plethoric  subjects  with  much  ]X)rtaI  congestion,  hemorrhoids,  ^ 
Phosphate  of  soda,  given  in  sufficient  quantity  to  maintain  a  soluble  state 
of  the  bowels,  is  also  a  useful  remedy.  The  resinous  cathartics,  podo- 
phyllin,  jalap,  rhubarb,  aloes,  euonymin,  iridin,  baptisin,  etc.,  are  all 
useful  when  the  indication  is  to  unload  the  portal  circulation.  The 
mercurials,  formerly  so  much  used,  are  now  discredited  to  an  unwar- 
ranted degree.  In  an  irritable  state  of  the  gastro-intestinal  muoaus 
membrane  calomel  in  small  doses  is  remarkably  useful. 

The  treatment  of  congestion  of  the  hepatic  vein  is  included  in  that  of 
the  lesion  causing  it.  In  some  rather  exceptional  cases  the  liver  enlai^ 
considerably  in  consequence  of  incompetence  of  the  mitral,  without  there 
being  any  other  conspicuous  evidence  of  the  lesion.  Remarkable  relief  is 
affomed  to  the  hepatic  symptoms  by  the  administration  of  digitalis.  The 
important  point  in  all  cases  due  to  cardiac  disease  is  to  bring  about  com- 
pensation, and  thus  obviate  the  conseauences  of  the  lesion.  Remediable 
pulmonary  affections  should  be  cured  as  promptly  as  possible,  and  the 
evil  results  of  incurable  affections  lessened  by  efforts  to  remove  the 
hepatic  hyperflemia.  Careful  alimentation,  saline  laxatives,  and  diuretics 
are  the  most  efficient  measures.  It  would  be  encroaching  on  the  subjects 
of  pulmonary  and  of  cardiac  diseases  to  enter  more  minutely  into  the 
therapeutical  questions  connected  with  a  symptom  of  these  anections. 
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Perihepatitis. 

Definition. — ^By  the  term  perihepatitis  is  meant  an  acute  inflamma- 
tion of  the  serous  envelope  of  the  liver.  It  may  be  acute  or  chronic, 
very  rarely  the  latter,  ana  it  is  usually  a  secondary  affection,  although 
primary  cases  are  not  uncommon. 

Pathogeny. — Inflammation  of  the  hepatic  portion  of  the  peritoneum 
may  arise  by  an  extension  of  the  morbid  process  from  neighboring  parts, 
as  in  perforation  of  the  stomach  or  duodenum,  pleuritis  of  that  part  of  the 
membrane  reflected  from  the  diaphragm,  etc.  More  frequently  it  arises 
by  contiguity  from  some  disease  of  the  liver  itself,  as  chronic  interstitial 
hepatitis,  abscess,  echinococci  cysts,  cancer,  etc.  The  author  has  fre- 
quently (comparatively)  seen  perihepatitis  follow  the  passage  of  gall- 
stones. It  is  usual  to  find  considerable  organized  exudation  at  the  hilus 
of  the  liver  in  the  case  of  those  who  have  had  several  attacks  of  hepatic 
colic,  and  attachments  to  various  neighboring  parts  also.  In  those  in- 
stances of  secondary  hepatitis  there  may  be  more  or  less  extensive  connec- 
tive-tissue formation  and  compression  of  the  hepatic  substance  (Budd),^ 

Direct  perihepatitis  arises  from  traumatic  causes — from  contusions  of 
the  right  hypochondrium  by  spent  balls,  blows  and  falls,  etc.  Tight- 
lacing  and  wearing  a  strap  to  support  the  trousers  are  supposed  to  excite 
a  slow,  chronic  hepatitis,  but  the  latter  is  more  certain  to  bring  about 
such  a  result  than  the  former. 

Sympto>is. — Acute  perihepatitis,  if  of  sufficient  extent,  causes  more  or 
less  fever;  pain  is  felt  in  the  right  hypochondrium,  and  is  increased  by 
pressure  and  by  deep  inspirations,  and  in  some  rare  instances  a  friction 
murmur  is  audible  synchronous  with  the  respiratory  movements.  These 
symptoms  succeed  to  attacks  of  hepatic  colic,  perforation  of  the  stomach 
or  intestine,  and  contusions  of  the  abdominal  wall.  The  chronic  form  is 
not  febrile ;  there  is  a  feeling  of  soreness  instead  of  acute  pain ;  pressure, 
the  movements  of  the  body,  respiration,  etc.  increase  the  distress,  and  on 
turning  on  the. left  side  a  painful  dragging  is  experienced.  A  slight 
degree  of  icterus  may  be  present  in  botn  acute  and  chronic  cases. 

Course,  Duration,  and  Termination. — The  course  of  the  acute 
cases  is  toward  recovery.  In  two  or  three  days  the  inflammation  reaches 
the  maximum,  adhesions  form,  and  then  the  morbid  process  declines. 
The  whole  course  of  an  acute  perihepatitis  caused  by  external  injury  or 
by  the  passage  of  gall-stones  is  terminated  in  a  week  or  ten  days.  The 
mischief  done  may  not  be  limited  to  the  adhesions  formed.  The  large 
quantity  of  newly-organized  connective  tissue  may,  in  its  subsequent  con- 
traction, compress  the  common,  cystic,  or  hepatic  duct,  or  the  portal,  or 
both  ducts  and  vein.  The  course  of  the  chronic  cases  is  determined  by 
the  causative  lesion.  The  contraction  of  the  new-formed  connective  tissue 
may  compress  the  organ  and  lead  to  sclerotic  changes  which  cannot  be 
distinguished  from  cirrhosis.  In  some  instances  contusions  set  up  sup- 
purative inflammation,  and  an  abscess  forms  between  the  parietal  and 
glandular  layer  of  the  peritoneum.  Such  a  case  will  then  present  the 
phenomena  of  hepatic  abscess. 

Diagnosis. — The  determination  of  the  character  of  the  case  will  be 

^  Diseases  of  the  Liver;  also,  Bamberger,  Krankheiten  dee  Chlylopoietie  SystenUf  p.  495 
2ded. 
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largely  influenced  by  the  history.  If  the  attack  has  followed  a  blow  on 
the  side  or  a  paroxysm  of  hepatic  colic  or  the  symptoms  of  perforation, 
there  will  be  no  difficulty  in  determining  its  seat  and  character.  In  tlie 
absence  of  the  history  the  differentiation  must  be  made  between  peri- 
hepatitis and  pleuritis.  The  distinction  consists  in  the  fact  that  iu  the 
former  the  pain  and  soreness  are  below  the  line  of  respiratory  sounds, 
although  synchronous  with  them.  In  chronic  perihepatitis  the  symptoms 
come  on  in  the  course  of  the  hepatic  disorder^  or  are  consequent  on  a  local 
injury,  as  the  pressure  of  stays  or  a  band. 

Treatment. — If  the  symptoms  are  acute  and  the  subject  robust,  the 
local  abstraction  of  blood  by  leeches  affords  relief  and  diminishes  the  vio- 
lence of  the  disease.  A  bandage  should  be  tightly  applied  around  the 
body  at  the  level  of  the  hypoehondrium  to  restrain  the  movements  of 
the  affected  organ.  A  turpentine  stupe  may  be  confined  in  this  way,  or 
a  compress  of  water  may  be  utilized  to  serve  the  same  purpose.  If  the 
pain  is  acute  and  the  peritonitis  due  to  perforation  or  to  the  passage  of 
calculi,  the  hypodermatic  injection  of  morphia  is  the  most  important 
resource. 

Interstitial  Hepatitis ;  Sclerosis  of  the  Liver ;  Oirrhosis. 

Definition. — The  terms  interstitial  hepatitis  and  sclerosis  of  the  liver 
express  the  nature  of  the  malady :  they  signify  an  inflammation  of  the 
intervening  connective  tissue,  resulting  in  a  sclerosis — ^an  induration  of 
the  organ.  The  term  cirrhosis,  now  so  largely  in  use,  was  originally 
propos^  by  Laennec^  because  of  the  yellowish  tint  of  the  granulations, 
from  the  Greek  word,  «/)/5oc,  yellow.  As  Laennec^s  theory  of  cirrhosis 
was  erroneous,  having  regarded  these  granulations  as  new  formations,  tlic 
word  is  a  very  faulty  one,  and  hence  it  would  l)e  preferable  to  use  the 
term  sclerosis,  since  a  similar  change  in  other  organs  is  thus  designated, 
as  sclerosis  of  the  kidney,  sclerosis  of  the  lungs,  eta  It  is  also  called 
in  England  gin-drinker's  liver,  hobnail  liver.  CarswelP  first  described 
the  anatomical  changes  with  accuracy,  and  illustrated  them  with  correct 
drawings.  The  following  year  Hallmann'  confirmed  the  truth  of  Cars- 
well's  descriptions,  and  contributed  a  good  account  of  the  morbid  anatomy ; 
and  subsequently  French,  Grerman,  and  English  authorities  added  new 
facts,  which  will  be  set  forth  in  the  further  discussion  of  the  subject. 

Causes. — Sclerosis  of  the  liver  is,  conspicuously,  a  disease  of  adult 
life  and  onward.  Except  the  congenital  example  mentioned  below,  the 
earliest  age  at  which  the  disease  nas  occurred,  so  far  as  I  am  able  to 
ascertain,  is  four  years — a  case  reported  by  Wetterareen*  of  hyper- 
trophic sclerosis,  in  which  neither  a  syphilitic  nor  paludal  cause  could 
l)e  ascertained.  Cayley*  reports  a  case  in  a  child  of  six;  Murchi^D, 
Frerichs,^  Griffith,'  one  each  at  ten.  Afler  this  period  the  increas* 
relatively  to  age  is  rapid.     The  majority  of  cases  occur  between  thirty 

^  TraiU  de  V AuteuJltatUm  midiate,  tome  ii.  p.  501. 
'  If  lustrations  of  the  Elemeniary  Form  of  DiMtweSf  fatdculos  10,  plate  2. 
'  De  Cirrhoni  hep,.  Diss.  Inaug.,  Berolini,  1839,  quoted  bj  Thierfelder. 
«  Hygeia,  1880,  quoted  bj  London  Medical  Record,  March  15,  1881. 

*  Tranmetums  of  the  Path,  Society  of  Ixmdon,  vol.  xxvii.,  1876,  pp.  186,  194. 

•  ainical  Lectures,  loc  eiL  ^  CUnieal  Treatise,  etc,  Syd.  Soc.  ed.,  bj  MnrchiM 
'  GinieoU  Lectures,  loc  eiL 
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and  fifty  years.  Yet  Virchow*  has  given  the  details  of  a  congen- 
ital example.  According  to  Forster,  of  31  cases  of  cirrhosis,  16  were 
between  forty  and  sixty  years.  The  preponderance  of  cases  in  the  male 
sex  is  very  decided.  Of  Bamberger's  61  cases,  39  were  men,  12  were 
women;  of  Frerichs'  36  cases,  20  occurred  in  men  and  16  in  women — a 
larger  proportion  of  women  than  any  other  author  records;  of  12  case*^ 
observed  by  myself,  only  1  was  a  woman.  Nationality  does  not  affect 
the  production  of  cirrhosis,  except  as  regards  the  personal  habits  of  the 
people.  This  disease  is  comparatively  uncommon  in  wine-  and  beer- 
drinking  countries,  and  frequent  amongst  a  spirit-drinking  people.^  The 
great  etiological  factor  is  the  abuse,  the  habitual  use,  of  spirits,  and  hence 
the  number  of  cases  observed  in  North  Germany,  England,  Scotland, 
and  the  United  States.  Murchison  affirms  that  he  has  never  seen  a  case 
produced  in  ^ny  other  way.  Even  in  children  of  tender  years  the  abuse 
of  spirits  can  usually  be  traced.  Nevertheless,  there  are  instances  of  the 
disease  the  origin  of  which  cannot  be  referred  to  alcoholic  excess.  The 
congenital  cases,  as  that  narrated  by  Virchow,  and  the  instances  occurring 
in  children  and  adults  not  given  to  spirits  in  any  form,  indicate  that  there 
are  other  pathogenetic  influences  which  may  bring  about  a  sclerosis  of  the 
liver,  Virchow*  was  one  of  the  first  to  illuminate  the  subject  of  visceral 
syphilis  and  to  demonstrate  the  occurrence  of  sclerosis  of  the  liver  from 
syphilitic  infection.  Very  often  the  syphilitic  cachexia  coincides  with 
alcoholic  excess.  There  can  be  no  doubt  that  chronic  malarial  jK)isoning 
causes,  or  powerfully  predisposes  to,  cirrhosis.  I  have  submitted  else- 
where pathological  evidence  on  this  point,^  and  the  Italian  physicians, 
who  have  the  opportunity  to  obtain  accurate  data,  maintain  that  malarial, 
toxsemia  does  bring  about  this  state.  It  is  probable  that  the  overgrowth 
of  connective  tissue  is  induced  by  the  repeated  congestions  of  the  malarial 
attacks,  and  by  the  obstruction  due  to  catarrh  of  the  bile-ducts  wliich  so 
often  occurs  in  the  febrile  paroxysms. 

J.  Wickham  Legg*  and  Charcot^  nearly  simultaneously  discovered  that 
obstruction  of  the  bile-ducts,  if  continued  a  sufficient  length  of  time,  sets 
up  a  hyperplasia  of  the  connective  tissue  of  the  liver.  The  evidence  is 
pathological  and  experimental.  Thus,  Legg  has  seen  a  liver  markedly 
cirrhotic  in  a  case  where  a  small  cancer  of  the  duodenum  completely 
obstructed  the  flow  of  bile  into  the  intestine.^  By  tying  the  common 
duct  in  dogs  it  was  found  that  a  hyperplasia  of  the  connective  tissue  very 
soon  occurred,  and  this  was  followed,  of  course,  by  contraction  of  the 
new  tissue  and  atrophy  of  the  hepatic  cells.  Closure  of  the  hepatic  vein 
has  the  same  effect,  and  also,  as  Solowieff  ^  has  asserted,  closure  of  the 
portal  vein ;  on  the  other  hand,  by  Frerichs  and  others  the  closure  of 
the  portal  is  attributed  to  the  sclerosis. 

Certain  poisons,  as  antimony,  arsenic,  notably  phosphorus,  have  the 
power  to  set  up  an  irritative  hyperplasia  of  the  connective  tissue  of  the 

^  Arehiv  /.  paiK  AnaU^  Band  xxii.  p.  426. 

'  Baer,  Der  Aleoholiamun^  Berlin,  1878,  p.  62  ei  seq, 

'  Virehou^H  Arehiv,  vol.  xv.  p.  281 ;  also,  Lancereauir,  A  Treatise  on  SyphUis,  Syd.  Soc.  ed 

*  Memoirs  of  the  Sanitary  Chmmlsfiont  medical  volume. 

^  On  the  BiUf  Jaundice,  etc.,  loc.  ciL,  p.  351  et  seq. 

'  Lemons  sur  Us  Maladies  du  Foie,  etc.,  p.  231  et  seq 

^  On  the  Bile,  Jaundice,  etc^  loc.  eiL,  p.  355. 

*Arch,  /.  path,  Anat.,  etc..  Band  Ixii.  p.  195. 
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liver.  These  metals  accumulate  in  the  liver  in  preparation  for  excretion. 
Wegner,^  in  the  study  of  the  action  of  phosphorus  on  dogs,  rabbits,  and 
other  animals,  has  induced  a  marked  degree  of  sclerosis,  but  such  results 
have  not  been  observed  in  cases  of  poisoning  by  phosphorus  in  man, 
except  in  an  instance  reported  by  Kiissner. 

Finally,  a  condition  of  the  liver  corresponding  in  all  respects  to  cirrho- 
sis has  been  induced  by  perihepatitis,  by  the  organization  of  the  exuda- 
tion and  its  subsequent  contraction,  and  by  the  extension  of  the  morbid 
process  from  the  capsule  to  the  interlobular  connective  tissue  (Poulln*). 

Pathological  Anatomy. — Several  forms  of  cirrhosis  are  recognized 
by  the  modern  French  school  of  pathologists.  According  to  Sabourin,* 
there  is  an  annular,  a  monolobular,  and  a  multilobular  form.  These  differ 
merely  in  regard  to  the  arrangement  of  the  new  connective  tissue.  At 
the  outset  of  the  disease  the  liver  is  increased  in  size  and  hypersemic.  Its 
consistence  is  also  greater  than  normal.  The  outer  surface  is  at  this  period 
smooth,  but  on  section  the  islets  of  the  parenchymatous  tissue,  yellowisb 
in  color,  are  distinctly  visible  between  the  grayish  or  pale-rose  tint  of  the 
intervening  or  proliferating  tissue.  This  reddish-gray  material  consists 
of  fine  connective-tissue  elements  containing  spindle-shaped  cells.*  The 
development  of  this  material  is  such  as  to  even  exceed  in  quantity  the 
proper  glandular  structure.  The  bands  of  newly-formed  connective 
tissue  extend  between  individual  lobules  (monolobular  cirrhosis)  or 
between  groups  of  lobules  (multilobular  cirrhosis').  A  portion  of  the 
spindle-shaped  cells  form  new  vessels  communicatmg  with  the  branches 
of  the  hepatic  artery.*  Coincidently  with  the  formation  of  the  new  con- 
nective tissue  ensues  its  contraction.  The  enlarged  organ  diminishes  in 
size  from  a  slight  degree  to  one-half  its  original  volume ;  especially  in  the 
left  lobe  is  the  diminution  of  size  most  marked.  On  the  surface  it  exhib- 
its a  knobbed  or  nodular  aspect  (hobnail  liver),  and  these  knobs  present 
through  the  capsule  a  yellow  appearance.  The  granulations,  so  called, 
consist  of  small  prominences  corresponding  to  lobules  or  groups  of  lob- 
ules, and  hence  vary  in  size  from  that  of  a  pinhead  to  that  of  a  pea.* 
Between  these  are  the  sharply-defined  masses  of  connective  tissue.  On 
section  the  organ  is  found  to  be  of  firm  almost  cartilaginous  hardness, 
and  between  the  interlacing  bundles  of  connective  tissue  are  the  small 
islands  of  parenchymatous  tissue  projecting  above  the  cut  surface  and 
having  a  yellowish  or  brownish-yellow  color.  As  the  terminal  branches 
of  the  poiial  are  compressed  in  the  process  of  shrinking  undergone  by 
the  new  connective  tissue,  they  are  destroyed.  The  result  of  this  oblit- 
eration of  the  portal  radicles  is  the  impaired  nutrition  of  the  lobules  and 
atrophy  of  the  cells.  Formerly  it  was  held  that  the  atrophy  of  the 
hepatic  cells  was  due  to  the  compression  exercised  by  the  contracting 
connective  tissue,  and  Beale^  even  maintained  that  the  change  b^an  in 

*  Virehoufs  ArchlVf  Band  Iv.  p.  18. 

'  Etude  sur  Ub  Atrophies  viach'olea  eonUetUives  aux  Inflammation*  chroniqua  du  SenMBOy 
etc.,  Th^  de  Paris,  1880. 

'  Ch.  Sabourin, ''  Da  B61e  que  joue  le  Systdme  yeineuz  suft-h^patiqae  dans  la  topog.  de 
la  cirrhose  du  foie,"  Revuie  de  MSaeeinef  June,  1882. 

*  Forster,  Lfhrbueh  derwtUiologieehen  Anatomit,  Jena,  1878,  p.  264. 

*  Cornil,  ''  Note  sur  TEtat  anatomique  des  Canaaz  blliaires  et  des  Vaiaocttoy  langniM 
dans  la  cirrhoee  da  foie,"  Oaz,  mid,  de  Parts^  1883. 

*  Charcot,  Lemons  sur  Us  Maladies  du  Foie^  etc.,  p.  226. 

*  Archives  of  Medicine^  ▼ol.  ii.  p.  82. 
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the  oells^  the  connective  tissue  contracting  as  the  cells  receded  before 
them.  This  view  has  been  reaifimied  by  Ackermann  in  a  paj^r  read 
last  year  before  the  Congress  of  Grennan  Naturalists  and  Physicians, 
but  without  any  acknowledgment,  so  far  as  I  can  ascertain,  of  Scale's 
louff-before  expressed  opinions.  In  the  discussion  which  followed  the 
reading  of  Ackermann's  paper  the  position  of  its  author  was  supported 
by  Aufrecht,  Kiissner,  and  others,  but  controverted  by  Hindneisch. 
It  has  been  demonstrated  by  Cohnheim  and  Litten^  that  the  lobule 
is  nourished  not  only  by  the  portal  radicles,  but  by  the  branches  of 
the  hepatic  artery,  which  enter,  by  the  interlobular  vein,  the  capillaries 
of  the  lobule,  and  hence  the  nutrition  of  the  cells  suffers  in  consequence 
of  the  lessened  blood-supply ;  but  it  is  probable  also  that  more  or  less 
compression  is  exercised.  When  the  cells  are  destroyed,  their  remains 
may  be  discerned  in  the  mass  of  connective  tissue  as  fine  fat-granules  or 
masses  of  pigment  yellowish  or  brownish  in  color.  The  peculiar  appear- 
ance to  which  the  name  cirrhosis  is  applied  is  due  to  the  lobules  or  groups 
of  lobules  which  project  on  section  above  the  divided  surface,  and  are 
colored  yellowish  oy  the  bile-pigment,  which  here  exists  in  an  exagge- 
rated quantity.  The  cells  themselves  are  not  normal :  they  are  enlarged 
by  compensatory  hypertrophy,  and  they  contain  much  bile-pigment  and 
a  considerable  quantity  of  fat.  The  compression  of  the  capillaries, 
especially  their  obliteration,  leads  to  stasis  of  the  blood  and  its  conse- 
quences in  the  whole  chylopoietic  system. 

Symptoms. — ^The  development  of  sclerosis  is  usually  verv  insidious. 
After  some  years'  indulgence  in  spirit-drinking  or  affected  for  a  length 
of  time  with  the  other  causes  of  the  malady,  a  gradual  decline  of  vigor 
occurs.  The  complexion  takes  on  a  fawn  color,  stigmata  slowly  form  on 
the  face,  there  is  more  or  less  yello>vness  of  the  conjunctiva,  and  attacks 
of  headache,  giddiness,  and  even  severe  vertigo,  are  experienced.  An 
increasing  indisposition  to  mental  effort,  some  hebetude  of  mind,  and  a 
gradually  deepening  despondency  are  felt.  The  appetite  gradually  fails, 
becomes  capricious,  and  only  highly-seasoned,  rather  odd,  or  unusual  arti- 
cles of  fooa  can  be  taken.  Such  subjects  acquire  a  taste  for  condiments, 
for  such  uncooked  vegetables  as  onions,  celery,  raw  cabbage,  etc.,  for 
fruits,  and  get  a  distaste  for  plainly-cooked  meats  and  vegetables,  for 
sweets,  etc.  The  digestion  is  as  capricious  as  the  appetite :  at  first  there 
are  times  of  appetite,  again  of  indifference,  then  of  disgust ;  some  heavi- 
ness is  felt  after  meals;  gaseous  eructations,  acidity,  pyrosis,  nausea,  occur 
day  after  day  as  the  case  advances ;  and  ultimately  morning  vomiting  is 
regularly  experienced.  Nausea  is  felt  on  rising;  then  with  much  straining 
and  distress  a  little  glairy  mucus  and  a  teaspoonful  of  bile  are  brought 
up ;  after  which,  it  may  be,  a  little  food  can  be  taken.  It  is  only  after 
he  case  is  fully  declared  that  these  troubles  of  stomach  digestion  become 
ronstant;  previously  they  occur  now  and  then  in  a  paroxysmal  way, 
whilst  between  there  is  only  labored  digestion, 

A  s  the  compression  of  the  portal  radicles  maintains,  by  reason  of  the 
obstruction,  a  constant  hypenemia  of  the  intestinal  mucous  membrane, 
a  catarrhal  state,  with  fermentation  of  the  fatty,  starchy,  and  saccharine 
constituents  of  the  food,  and  hence  complicated  products  of  an  irritating 
kind,  must  result  therefrom.     Hemorrhoids,  varying  in  size  according  to 

^  Archiv  fur  pcUh.  AnaU  (Virchow),  Band  Izvii.  p.  153  ti  6eq, 
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the  degiiee  of  obstruction,  form,  sometimes  bleeding  more  or  less  pro- 
fusely, again  being  merely  troublesome  or  painful.  Fissures  of  the  anus 
and  fistula  in  ano  not  unfrequently  complicate  the  case.  The  bowels  are 
necessarily  rather  relaxed  tlian  confined,  but  at  the  onset  of  the  malady 
they  may  be  confined,  afterward  assuming  more  or  less  of  the  character- 
istics of  diarrhoea.  The  stools  may  be  offeasive  with  the  products  of 
decomposition,  rather  clay-colored  or  golden,  or  bro\7nish  and  almost 
black  from  the  presence  of  blood.  In  some  cases  the  stools  are  parti- 
colored—clay-colored  in  part,  brownish  in  part — and  in  exceptiooal 
examples  continue  normal  or  nearly  so  until  near  the  end.  As  tbe 
transudations  from  the  portal  vessels  increase,  the  mucous  membraoe 
of  the  intestinal  canal  becomes  oedematous,  and,  the  normal  secretions 
being  arrested,  the  discharges  finally  consist  of  a  watery  fluid,  whitish 
or  grayish,  dark-brown  or  blackish,  and  very  offensive.  The  decompo- 
sition of  foods  instead  of  their  proper  digestion  and  solution,  and  espe- 
cially the  fermentation  of  the  starchy  and  saccharine  constituents  of  the 
aliment  taken,  produce  a  great  quantity  of  gas ;  hence  meteorism  comes 
to  be  an  ordinary  symptom.  Tne  accumulation  of  gas  is  greatly  pro- 
moted by  the  paretic  state  of  the  muscular  layer  and  by  the  relaxation 
of  the  abdominal  walls  consequent  on  the  oedema  of  the  muscular  tissue. 
A  high  degree  of  distress  is  sometimes  caused  by  the  great  accumulation 
of  flatus ;  the  abdomen  is  greatly  distended  and  the  diaphragm  is  pushed 
up  against  the  heart  and  lungs,  compelling  the  patient  at  length  to  sit 
up  to  breathe  with  ease.  Of  course  the  accumulation  of  fluid  may  be 
greater,  and  the  gas  only  add  to  the  discomfort 

A  very  common  symptom  is  hemorrhage.  Sometimes  it  happens, 
indeed,  that  this  is  the  only  evidence  of  the  portal  obstruction  at  first 
observed.  Haematemcsis  is  more  common  than  intestinal  hemorrhage. 
Now  the  blood  may  be  large  in  quantity,  appear  little  changed  from  its 
usual  coagulated  state,  and  be  brought  up  promptly  with  slight  effort  of 
vomiting ;  now  it  is  passed  by  stool,  is  in  coffee-colored,  granular  masses 
or  in  a  tar-like,  semifluid  state ;  and  again  it  appears  in  coffee-grounds 
mixed  with  the  contents  of  the  stomach.  These  variations  are  due  to  tlie 
character,  seat,  and  extent  of  the  hemorrhage  and  to  the  condition  of  the 
mucous  membrane.  Merely-distended  capillaries,  yielding,  may  furnish 
a  little  blood,  which,  acted  on  by  the  gastric  juice,  forms  coffee-grounds, 
or,  if  not  acted  on  in  consequence  of  the  failure  of  the  gastric  glands  to 
functionate,  appears  as  bloody  streaks  mixed  with  mucus.  Enlarged 
veins,  giving  way,  may  furnish  a  large  quantity  of  partly-coagulated 
venous  blooa,  charred  or  not  as  the  state  of  the  juices  will  detcmiine.  In 
some  cases  hemorrhages  into  the  submucous  tissue  or  thromboses  of  the 
submucous  veins  lead  to  solution  of  the  membrane  thus  deprived  of  its 
nutritional  supply,  and  ulcers  form.  Two  admirable  examples  of  this 
kind  have  been  seen  by  the  writer  in  which  laT]?e  hsemntemesis  oocurreil 
from  ulcers  near  the  pylorus.  They  were  round,  smooth  ulcers,  contain- 
ing coagula,  and  the  eroded  vessels  (veins)  were  readily  seen  opening  into 
the  cavity  of  each. 

The  obstruction  to  the  portal  circulation  results  also  in  an  enlarcement 
of  the  spleen.  There  may  be  a  simple  enlargement  due  to  the  nyper- 
aemia  merely ;  there  may  be  an  enlargement  due  to  the  h)T)erBBmia  ami 
to  a  resulting  hyperplasia  of  the  connective  tissue ;  there  may  be  also,  in 
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addition  to  the  second  form  of  enlai^ment^  amyloid  degeneration^  syph- 
ilitic hyperplasia,  etc.  The  increased  dimensions  of  the  spleen  are  by  no 
means  always  made  out^  and  authorities  differ  greatly  as  to  the  propor- 
tion of  cases  in  which  the  enlargemcut  can  be  detected.  The  organ  may 
indeed  be  considerably  enlarged  whilst  pushed  upward  into  the  left  hypo- 
chondrium  by  the  effusion,  and  yet  the  attempt  to  measure  and  define  its 
dimensions  may  be  fruitless.  From  a  slight  increase  due  to  the  hyper- 
aemia  up  to  the  enormous  dimensions  acquired  by  the  added  amyloid 
material  there  are  all  possible  variations  in  size. 

Partly  in  consequence  of  the  increased  blood-pressure  in  the  vessels  of 
the  peritoneum,  and  jmrtly  in  consequence  of  the  watery  condition  of  the 
blood  itself,  effusion  takes  place  into  the  sac  of  the  peritoneum.  Such  an 
accumulation  is  known  as  ascites,  or  dropsy  of  the  abdomen.  The  time 
at  which  the  effusion  begins,  the  amount  of  it,  and  the  degree  of  contrao- 
tion  of  the  liver  necessary  to  produce  it,  vary  in  each  case.  Ascites  may 
be  the  first  symptom  to  announce  the  onset  of  cirrliosis ;  it  is  more  fre- 
quently amongst  the  later  symptoms,  and  is  the  evidence  of  much  inter- 
ference in  the  portal  circulation.  However,  it  is  not  due  wholly  to  hepatic 
disease.  The  blood  in  cirrhosis  is  much  reduced  and  watery,  hence  slight 
causes  suffice  to  induce  an  outward  diffusion.  Given  a  certain  obstacle  to 
the  passage  of  the  blood  through  the  liver,  transudation  w^ill  be  the  more 
prompt  to  appear  the  greater  the  anssmia.  In  some  cases  an  enormous 
quantity  of  fluid  collects :  from  ten  to  thirty  pounds  may  be  regarded  as 
usual,  and  forty  to  sixty  pounds  as  exceptional,  although  the  highest 
amount  just  given  is  not  rare.  The  fluid  of  ascites  nearly  represents  the 
serum  of  the  blood.  It  has  a  straw  color  and  is  clear,  but  it  may  have  a 
reddish  tint  from  the  presence  of  blood,  a  greenish-yellow  or  brown  from 
bile-pigment.  The  solids  of  the  serum  are  in  the  proportion  of  from  1 
to  3  per  cent.,  and  consist  of  albumen  chiefly  and  salts,  of  which  sodium 
chloride  is  the  principal.  Hoppe's^  analysis  gives  tliis  result:  1.55  to 
1.75  solids,  of  which  0.62  to  0.77  is  albumen.  According  to  Frerichs, 
the  amounts  of  solids  ranges  from  2.04  to  2.48,  and  of  these  albumen 
constitutes  1.01  to  1.34. 

CEIdema  of  the  inferior  extremities  comes  on  after,  usually — rarely  with — 
the  ascites.  If  the  mechanism  of  this  oedematous  swelling  be  as  supposed, 
the  effusion  into  the  areolar  tissue  necessarily  succeeds  to  the  abdominal 
effusion.  The  j>ressure  of  the  fluid  in  the  cavity  on  the  ascending  vena 
cava  and  iliac  veins  seems  to  be  the  principal  factor;  but  to  this  must 
also  be  added  the  intestinal  gas,  which  in  some  instances  exerts  a  power- 
ful force.  The  ankles  have  in  rather  rare  cases  apiKjared  swollen  before 
the  abdomen,  but  the  detection  of  fluid  in  the  peritoneal  cavity  when  in 
small  quantity  is  not  always  easy.  Obese  women,  with  much  accumula- 
tion of  fat  in  the  omentum  and  flatus  in  the  intestines,  have  swollen  feet 
and  legs  if  erect  for  some  time,  the  effusion  being  due  to  pressure  on  the 
vena  cava.  Tlie  legs  may  become  enormously  distended.  The  scrotum 
and  penis  in  the  male,  the  vulva  in  the  female,  the  buttocks  and  the 
abdominal  wall,  also  become  oedematous,  sometimes  immensely.  Walk- 
ing grows  increasingly  diffiailt.  Warmth  and  moisture  and  the  friction 
of  the  sensitive  surfaces  excite  vesicular  and  pustular  eruptions  where  the 

^  Virehov^s  Archiv  fur  path,  AnaL,  etc.,  Band  ix. 
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scrotum  and  ]abi»  oome  in  contact  with  the  thighs.     Urination  may  be 
impeded  by  the  oedema  of  the  prepuce. 

An  attempt  at  compensation  for  these  evils  growing  out  of  the  obstrac- 
tion  in  the  portal  system  is  made  by  the  natural  powers.  Anastomoses 
of  veins  through  minute  branches  are  made  use  of  to  convey  the  blood 
of  the  obstructed  portal  circulation  into  the  general  venous  system,  and 
to  this  end  become  greatly  enlarged.  The  interlobular  veins  being  oblit- 
erated by  the  contracting  connective  tissue,  the  pi'essure  in  the  bnmcheg 
and  trunk  of  the  portal  vein  is  much  increasal.  Hence  an  outlet  is 
sought  for  in  the  veins  which  communicate  between  the  portal  and  the 
ascending  vena  cava.  One  of  the  most  important  of  these  is  a  vein  in 
the  round  ligament^  at  one  time  supposed  to  be  the  closed  umbilical  vein, 
but  proved  by  Sappey  to  be  an  accessory  portal  vein.  Bamberger,*  how- 
ever, has  found  the  umbilical  vein  pervious,  and  since,  HoflFmann*  has 
demonstrated  the  same  fact.  It  is  probable,  indeed,  that  Sappey's  obser- 
vation is  correct  for  some  eases.  In  either  event,  the  veins  of  the  abdom- 
inal wall  about  the  umbilicus  communicating  with  the  epigastric  become 
enormously  distended,  and  in  some  advanced  cases  of  cirrhosis  forma 
circle  known  as  the  caput  Medusae.  Further  communication  between  the 
portal  and  the  veins  of  the  diaphragm  takes  place  by  means  of  the  veins 
in  the  coronary  and  suspensory  ligaments.  In  some  instances  a  ne\y  route 
is  established  between  the  veins  of  the  diaphragm  and  the  portal  by  means 
of  new  vessels  formerl  in  the  organized  connective  tissue  resulting  from 
perihepatitis.  Still  another  channel  of  communication  exists  between  the 
inferior  oesophageal  veins,  the  azygos,  and  the  coronary,  and  finally  be- 
tween the  inferior  hemorrhoidal  and  the  hypogastric.  The  more  com- 
pletely can  communication  be  established  between  these  anastomosing 
veins  the  less  severe  the  results  of  portal  obstruction. 

Besides  these  indirect  evidences  of  portal  obstruction  and  a  contracting 
organ,  there  are  direct  means  of  ascertaining  the  condition  of  the  liver. 
By  tlie  methods  of  physical  diagnosis  we  may  acquire  much  information. 
On  auscultation,  as  our  Jackson*  was  the  first  to  show,  a  grating  or 
creaking  like  leather,  or  friction  sound,  is  audible  over  the  right  hyj»- 
chondrium  synchronously  with  the  respiratory  movements  or  when  pro- 
duced by  moving  with  the  fingers  the  abdominal  wall  on  the  liver.  This 
sound  is  caused  by  the  bands  of  false  membrane  which  extend  between 
the  two  surfaces,  and  hence  indicates  a  secondary  perihepatitis. 

To  ascertain  the  dimensions  of  the  liver — ^to  mark  out  the  area  of 
hepatic  dulness — with  accuracy  is  a  most  necessary  procedure.  The 
period  of  the  disease  is  an  important  element  in  the  problem.  When  the 
new  material  is  deposited  and  the  congestion  of  the  portal  system  first 
occurs,  an  increase  in  the  dimensions  of  the  organ  is  observed.  This 
enlargement,  of  brief  duration,  must  not  be  con&unded  with  the  hj^jer- 
trophic  sclerosis,  another  form  of  the  malady.  So  considerable  is  the 
increase  in  the  size  of  the  liver  that  there  is  an  evident  enlargement  of 
the  right  hypochondrium,  and  the  whole  abdomen  seems  fuller.  The 
organ  may  l)e  felt,  on  palpation,  projecting  one,  two,  or  even  three  fingers' 
breadths  below  the  margin  of  the  ribs,  and  the  lefl  lobe  extends  well 
across  the  epigastrium,  mcreasing  the  sense  of  resistance  and  the  area 

1  Krankheitm  des  ChylopoieL  SytL,  foe.  eiL  "  Quoted  by  Thierfelder,  <f*  ^ 
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of  dulness  in  this  direction.  The  enlarged  liver,  as  felt  below  the  ribs, 
appears  firmer  than  \a  natural,  is  yet  smooth,  and  the  margin  is  sharply 
defined.  The  duration  of  tliis  period  of  enlargement  is  indefinite,  but  it 
is  rather  brief,  and  is  followed  by  the  contracting  and  atrophic  stage.  It 
is  not  ofleu,  indeed,  that  the  |)atient  presents  himself  during  the  period 
of  enlargement.  Sometimes  a  perihepatitis  or  an  unwonted  tenderness 
in  the  right  side  com|)els  attention  during  this  stage,  but  more  frequently 
it  escapes  notice.  If  perihepatitis  occur,  there  will  be  fever,  pam,  and 
tenderness,  a  sliglit  icterode  hue  of  the  skin,  and  possibly  Jackson's^ 
friction  sound.  These  symptoms,  taken  in  conjunction  with  the  history 
of  the  case  and  the  obvious  enlargement  of  the  organ,  will  indicate  the 
existence  of  the  first  stage  of  sclerosis. 

The  contraction  of  the  liver,  or,  as  it  may  be  expressed,  the  atrophy  of 
the  hepatic  cells  and  the  consequent  shrinking  of  tlie  interlobular  con- 
nective tissue,  goes  on  slowly.  Several  months  may  be  occupied  in  an 
amount  of  atrophy  distinct  enough  to  be  recognized  by  the  naiTowing  of 
the  area  of  hepatic  dulness.  Esix3cially  difficult  is  the  recognition  of  the 
contraction  when  ascites  has  fully  distended  the  abdomen.  It  may  be 
necessary  under  such  circumstances  to  postpone  a  decision  until  tapping 
has  removed  the  fluid.  If  the  organ  can  be  felt  by  depressing  the  walls 
of  the  abdomen,  more  or  less  unevenness  of  surface  may  be  detected,  and 
the  inferior  margin  may  give  the  impression  of  hardness  and  sharpness 
of  outline.  At  the  same  time,  the  increased  dulness  of  the  epigastric 
r^ion  observed  during  the  hyjxirtrophic  stage  will  have  gradually  ceased 
because  of  the  shrinking  of  the  left  lobe.  The  liver  may  be  undergoing 
the  atro])hic  degeneration  to  a  marked  extent  and  yet  remain  large — 
larger  even  than  normal.  Such  a  state  of  tilings  may  be  due  to  con- 
joint amyloid  or  fatty  degeneration  of  the  organ,  and,  indeed,  more  or 
less  fiitty  change  occurs  in  all  cases  of  cirrhosis.  The  shrinking  of  the 
liver  persists  until  the  area  of  dulness  is  not  greater  in  area  than  two  or 
three  ribs. 

The  disturbances  of  function  in  sclerosis  of  the  liver  ^re  not  limited 
to  the  cliylopoietic  system.  As  the  secreting  structure  of  the  liver  is 
continually  lessened  in  extent  by  the  atrophy,  symptoms  result  from  the 
necessary  interfei'euoe  in  tlie  hepatic  functions.  These  symptoms  are 
concerned  with  the  liver,  with  the  nutrition  of  the  tissues  of  the  body, 
and  with  the  kidneys.  As  regards  the  biliary  function  of  the  liver,  the 
quantity  of  bile  acids  and  pigment  is  reduced  below  the  normal  in  pro- 
portion, to  the  damage  done  to  the  organ.  As  a  rule,  there  is  little  jaun- 
dice in  sclerosis,  and  very  little  bile-i)igment  present  in  the  urine.  Hena» 
there  must  be  little  produced.  Instead  of  a  jaundiced  hue  of  the  skin, 
it  has  a  fawn  color — an  earthy,  sallow  tint  eminently  characteristic  of  a 
chronic  aSectiou  in  which  the  power  to  produce  bile  is  mucli  immired. 
Occasionally  it  happens,  particularly  in  the  early  stages  of  cirrhosis,  that 
a  Avell-marked  jaundice  a]){)ear8  in  the  face  and  body,  but  this  probably 
is  due  to  a  catarrh  of  the  bile-ducts.  In  most  cases  the  internment  pre- 
sents the  earthy  and  sallow  hue  above  mentioned.  Graves^  appears  to 
liave  been  the  first  to  interpi*et  aright  the  gi*eater  significance  of  this 
appearance  of  the  skin  than  the  purely  jaundiced  tint.     The  glycogenic 

^  The  Amerioan  Jowmai  of  the  Medical  Seienees,  July,  1S50,  supra. 
'  Qiniood  Medicine^  op.  dJL 
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function  of  the  liver  must  be  impaired  in  the  same  ratio  as  the  biliary. 
The  nutrition  of  the  body  suffers ;  the  skin  becomes  dry  and  harsh ;  tho 
fat  disappears ;  the  temperature  of  the  body,  unless  the  oonditious  for 
producing  fever  are  present,  is  barely  up  to  normal,  if  not  somediat 
below ;  a  marked  degree  of  ansemia  supervenes ;  and  the  action  of  the 
heart  becomes  feeble  and  rapid  afler  a  period  of  slowness.  The  blood 
is  altered  in  quality,  and  hence  hemorrhages— epistaxis  especially— occor, 
petechias  and  ecchymoses  appear  in  the  skin,  and  stigmata  are  numerous 
about  the  face  and  nose. 

The  urine  in  cirrhosis  is  high-colored  because  of  the  abundance  of 
pigment,  and  in  the  early  stages  of  the  disease  is  increased  in  amonnt, 
although  of  lower  specific  gravity.  When  much  effusion  takes  place 
into  the  peritoneal  sac,  the  compression  of  the  renal  veins  by  the  fluid 
lessens  the  activity  of  the  kidneys  and  diminishes  the  urinary  flow. 
Much  discussion  has  taken  place  over  the  quantity  of  ui*ea  present  in  tlie 
urine  in  cases  of  cirrhosis,  but  it  lias  been  established  that  the  relative 
quantity  of  m*ea  lessens  in  proportion  to  the  damage  suffered  by  theliver.^ 
The  urates  are  in  excess. 

Course,  Duration,  and  Termination. — ^There  are  enormous  vari- 
ations in  the  course  of  the  disease  as  respects  the  rate  of  its  progress.  In 
general,  it  may  be  said  that  the  whole  duration  is  from  three  mouths  to 
six  years.  The  onset  is  otlen  insidious,  and  little  distress  is  occasiooed 
until  effusion  begins  in  the  abdomen.  In  other  cases  there  is  consider- 
able pain  in  the  right  hypochondrium,  severe  disorders  of  digestion  and 
intestinal  derangements,  rapid  emaciation,  ascites,  and  some  intercurrent 
malady  which  terminates  them,  often  quite  unexpectedly.  The  u^jual 
course  is  as  follows :  Afl:er  the  protracted  use  of  alcoholic  stinuilants  the 
symptoms  of  gastro-intestinal  catarrh  appear;  there  occur  acidity,  pjTOsis, 
morning  vomiting,  and  distress  after  meals;  the  bowels  are  irr^ular,  the 
stools  rather  dark  and  offensive;  the  bodily  vigor  declines  and  the  mental 
condition  is  depressed  and  hypochondriacal;  emaciation  progresses;  the 
skin  becomes  dry,  hai'sh,  and  fawn-colored  ;  stigmata  appear  on  the  face; 
some  uneasiness  is  felt  in  the  abdomen,  through  the  right  hypochon- 
drium, and  about  the  umbilicus ;  presently  the  abdomen  enlarges  and  the 
feet  and  1^  swell ;  after  a  time  the  abdominal  enlargement  is  extreme 
and  the  walls  become  thin,  the  genitals  and  thighs  are  greatly  distended, 
and  the  prepuce  is  so  swollen  tliat  urination  gix)>^'s  more  and  more 
difficult,  the  penis  almost  disap|)earing  in  the  surrounding  oedema;  not- 
withstanding the  immense  size  of  the  abdomen  and  lower  extremities, 
the  chest,  face,  and  upper  extremities  are  Avasted  away ;  to  lie  down  is 
impossible,  and  only  snatches  of  disturbed  sleep  are  procured  in  the 
upright  sitting  ])osture;  breathing  grows  more  and  more  difficult,  and  a 
sense  of  suffocation  is  imminent ;  and,  thus  worn  out  by  suffering  and 
want  of  sleep,  the  patient  at  last  sinks  into  a  soporose  state  ana  dies 
comatose,  if  not  cut  off  before  by  some  acute  serous  inflammation— pl«i" 
ritis,  peritonitis,  peri-  or  endocarditis,  pneumonia,  etc 

^  Clmroot,  Xe^OfM  sur  Us  Maladies  du  Foie^  be  ciL,  p.  252  ;  also,  Enmi  §ur  let  VanaHom 
de  f  Urie.  dans  Us  Maladies  du  Foie^  par  F.  Genevoix,  Paris,  1876 ;  Da  Rapportt  de  t  Vrk 
avee  le  Foie,  par  A.  Martin,  Paris,  1877;  SurPUrie  et  ees  Variations  dans  la  Cirrhim, 
Th^  de  Paris,  Audiguier;  Qmtribution  d  C Etude  du  RMt  du  Foil  dans  la  ProdMcL  dt 
f  Urle,  Beufflet. 
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The  course  of  any  case  of  cirrhosis  is  much  influenced  by  the  amount 
of  damage  to  the  hepatic  cells  and  by  the  extent  of  the  compensatory 
chan^  m  the  circulation.  Ulcers  of  the  stomach  or  intestine^  opening 
vessels,  or  hemorrhages  from  the  mucous  membranes  may  have  a  pro- 
nounced effect  on  the  progress  of  any  case.  A  fatal  result  was  deter- 
mined in  a  case  under  the  writer^s  charge  by  hemorrhage  from  ulcers 
near  the  pylorus,  which  were  caused  by  thromboses  of  the  stomach  veins 
at  that  |K)int.  Occasionally,  the  occurrence  of  thrombosis  of  the  portal 
vein  adds  an  emban*assing  and  dangerous  complication.  The  liver, 
besides  the  cliange  due  to  cirrhosis,  may  be  affected  by  amyloid  or  fatty 
d^eneration,  or  by  both  combined.  It  should  not  be  forgotten  that 
more  or  less  fatty  change  takes  place  in  the  hepatic  cells  undergoing 
atrophy,  whence  the  appearance  called  cirrhosis.  Sclerosis  may  be  a 
general  condition  in  which  several  organs  participate,  the  kidneys  notably. 
These  organs  are  changed  by  a  hyperplasia  of  the  connective  tissue,  and 
especially  by  fatty  degeneration  of  the  epithelium.  In  the  brain  the 
sclerosis  consists  in  chronic  pachymeningitis,  adhesions  of  the  dura,  etc., 
and  with  these  connective-tissue  changes  are  often  associated  extravasa- 
tions of  blood.  These  lesions  are  probably  due  to  chronic  alcoholism 
rather  than  to  the  cirrhosis — are  simultaneous  lesions,  instead  of  con- 
secutive. 

The  duration  of  cirrhosis  must  necessarily  depend  lai^ely  on  the 
occurrence  of  the  complications  above  mentioned  and  on  the  appearance 
of  intercurrent  diseases.  The  most  usual  intercurrent  maladies  are  peri- 
tonitis, pleuritis,  and  other  serous  inflammations.  An  attack  of  cerebral 
(meningeal)  hemorrhage  may  occur.  Failure  of  the  heart  may  be  due  to 
fatty  degeneration  of  its  muscular  tissue.  Stupor,  coma,  and  insensibility 
may  come  on  toward  the  close  in  consequence  of  the  retention  of  excre- 
mentitious  matters.  By  Flint,  Jr.,  these  cerebral  symptoms  were  referred 
to  the  retained  cholesterin,  and  hence  he  designated  this  state  cholester- 
semia.  Numerous  ex])crimentalists  (Pag^s,^  Chomjakow,'  Von  Krusen- 
stern,*  Koloman  Muller*)  liave  studied  this  question,  and  only  Miiller 
has  been  able  to  confirm  Flint's  theory.  The  condition  is  more  suitably 
designated  cholasmia,  which  signifies  blood-poisoning  from  the  excremen- 
titious  biliary  matters  retained  in  the  system. 

Any  fully-developed  case  of  cirrhosis  can  only  terminate  in  one  way, 
for  we  possess  no  means  of  restoring  the  hepatic  cells  when  once  destroyed. 
At  the  outset  of  the  disease,  before  any  serious  changes  have  taken  place, 
it  is  probable  it  may  be  arrested.  Proceeding  to  its  natural  termination 
without  complications  or  intercurrent  affections,  death  finally  occurs  from 
exhaustion.  The  emaciation  becomes  extreme,  the  stomach  gets  to  be 
excessively  irritable,  and  an  exhausting  diarrhoea  consumes  the  last 
remains  of  strength.  Then  an  oedema  of  the  lungs  or  failure  of  the 
heart  or  a  deep  coma  ends  the  scene. 

Diagnosis.— Cirrhosis  in  its  first  stage  is  to  be  distinguished  from 
diseases  which  cause  enlargement  of  the  liver,  and  in  its  second  or  con- 
tracting stage  from  diseases  that  induce  contraction  of  the  organ.  The 
history  of  alcoholic  excess  is  an  important  means  of  differentiating  this 

^  Quoted  hy  Legg,  p.  233.  '  Quoted  by  E>U8existem. 

*  VtrtJwufs  ArchiVf  Band  Ixv.  p.  412. 

^Arckivfwr  experinunUUe  PaihofoffU  und  Phanmkologit,  Band  i.  p.  213. 
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from  other  uffectioDS.  The  enlargement  belonging  to  alcoholism  is  dis- 
tinguished from  that  due  to  amyloid  disease  by  the  permanent  character 
of  the  latter  and  by  its  history  of  chronic  suppuration,  in  addition  to,  it 
may  be,  alcoholic  excess ;  from  cancer,  by  the  character  of  the  enlar^ 
nient,  by  its  permanence,  by  the  secondary  deposits  in  the  mesenteiy  and 
elsewhere,  by  the  severe  and  persistent  jxiin ;  from  hydatids  or  ecliioo- 
cocci  cysts  by  the  painless  enlargement  of  the  latter,  by  the  abseoce, 
usually,  of  any  interference  with  the  hepatic  functions,  by  the  purria^ 
til  rill,  and  by  the  presence  of  the  characteristic  booklets  in  tlie  fluia 
withdrawn.  From  the  maladies  characterized  by  the  contraction  of  the 
organ  it  is  distinguished  by  the  rapidity  with  which  the  case  is  developed 
in  acute  yellow  atrophy,  and  by  the  profound  constitutional  disturbaooe 
cliaracteristic  of  this  form  of  contraction.  When  the  liver  is  lessened  m 
size  in  consequence  of  the  compression  exercised  by  the  contracting  exu- 
dation of  a  local  peritonitis,  there  is  a  history  of  pain  and  soreuess  of  the 
right  hypochondrium,  followed  by  the  symptoms  of  contraction— a  very 
different  history  from  that  of  cirrhosis,  in  which  the  local  attacks  of  pain 
and  dutress  succeed  to  or  accompany  the  symptoms  of  contraction. 
Occlusion  of  the  gall-ducts  by  a  calculus  may  set  up  a  slow  atrophy 
having  some  points  of  resemblance  to  cirrhasis;  but  in  this  malady 
attaclvs  of  hepatic  colic  precede  the  signs  of  obstruction,  the  jaundice, 
and  gray  evacuations,  and  the  evidences  of  contraction  succeed  to  these 
very  characteristic  symptoms ;  whereas  in  cirrhosis  paroxysms  of  pain 
followed  by  jaundice  are  not  known.  Occlusion  of  the  portal  vein  may 
also  be  followed  by  atrophy,  but  this  is  usually  due  to  some  other  affec- 
tion of  the  abdominal  organs,  and  the  change  in  the  condition  of  the 
liver  occurs  very  promptly,  there  being  neither  the  history  nor  the  course 
of  symptoms  belonging  to  cirrhosis. 

Treatment. — As  the  abuse  of  alcoholic  liquors— even  their  habitual 
use  in  moderation — is  the  chief  pathogenetic  factor,  they  should  be  entirely 
given  up.  Condiments,  coifec  and  tea,  highly-seasoned  animal  foods,  are 
of  less  importance  as  causes,  but  are  sufficiently  injurious  to  require  them 
to  be  discontinued.  The  food  of  such  subjects  should  not  contain  fat, 
because  the  bile  is  necessary  to  its  right  assimilation,  and  should  have 
but  a  small  pro])ortion  relatively  of  starch  and  sugar,  since  these  articles 
readily  ferment  in  the  presence  of  an  excess  of  mucus  and  in  the  abeeoce 
of  the  bile.  The  succulent  v^etables,  as  lettuce,  celery,  spinach;  etc., 
should  be  substituted  for  the  starchy  and  saccharine.  A  diet  lai^gdy 
composed  of  skimmed  milk  renders  an  important  service  both  as  a  outn- 
ent  and  a  diuretic  and  depurant  Lean  meats,  acid  fruits,  and  the  weak 
alkaline  mineral  waters  should  be  the  basis  of  a  proper  system  of  aiimeu- 
tation. 

As  malarial  intoxication  is  a  cause  now  distinctly  recognized,  patients 
should  be  removed  from  such  influences.  If  Uiis  be  impracticable,  tlie 
effects  of  the  poison  should,  as  far  as  possible,  be  removed,  especially  the 
glandular  complications.  To  this  end,  such  remedies  should  be  employed 
as  will  affect  the  overgroAvth  of  the  connective  tissue,  as  the  compouod 
solution  of  iodine,  the  bichloride  of  mercury,  and  the  chloride  oi  gold 
(or  gold  and  sodium).  Quinine  will  be  necessary,  according  to  circum- 
stances. 

Do  we  possess  any  means  to  check  the  overgrowth  of  connective  tissue 
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ill  cases  of  sclerosis?  The  writer  believes  that  those  remedies  have  this 
power  to  a  less  or  greater  exteiit  which  are  separated  by  the  liver  from 
the  blood.  These  are  chiefly  the  salts  of  gold,  silver,  copper,  arsenic,  and 
mercury  (chloride),  and  phosphorus.  The  most  useful  of  these  are  the  clilo- 
ride  of  gold  and  sodium  and  the  chloride  of  mercury,  and  some  phosphates. 
The  writer  has  had,  he  thinks,  curative  results  in  the  commencement  of  the 
disease  from  tlic  chloride  of  gold  and  sodium  and  the  phosphate  of  sodium. 
Grerman  practitioners  believe  that  the  chloride  of  ammonmm  is  a  power- 
ful alterant  and  deobstrueut,  and  prescribe  it  in  this  affection  to  stop  the 
overgrowth  of  connective  tissue.  That  it  does  liave  this  effect  can  hardly 
be  disputed,  but  the  daily  Quantity  necessary  is  large,  the  taste  very  dis- 
agreeable, and  tlie  stomachal  effect  that  of  an  irritant.  Hence  it  is  by  no 
means  so  effective  as  the  chlorides  above  mentioned.  The  chloride  of  gold 
and  sodium  (^  grain)  (tin  be  given  at  the  same  time  with  chloride  of  mer- 
cury (^  grain)  if  it  is  desirable  to  combine  their  effects.  The  writer  has 
seen  what  a])peared  to  be  cases  of  cirrhosis  in  the  first  stage  yield  to  the 
persistent  administration  of  phosphate  of  sodium — i^  ter  in  die — and  the 
chloride  of  gold  and  sodium. 

When  contraction  of  the  liver  has  ensued,  and  hemorrhages,  effusion 
into  the  cavity  of  the  ])eritoneum,  and  a  high  degree  of  gastro-intestinal 
catarrh  have  occurred,  the  relief  of  the  secondary  symptoms  takes  the  first 
place  in  importance.  There  are  but  three  modes  by  which  an  effusion 
into  the  abdomen  can  be  removed :  by  the  skin,  by  the  kidneys,  by  the 
intestinal  canal.  Each  of  these  may  be  employed  in  turn.  By  the  skin 
warm  baths,  vai)or  baths,  digitalis  stupes,  and  especially  the  subcutaneous 
injection  of  piloCarinu,  may  be  employed.  These  alone  may  be  sufficient 
in  some  cases — rather  rarely,  however.  They  may  all  l)e  used  simulta- 
neously or  in  turu  to  effect  the  purpose.  A  digitalis  stupe  may  be  made 
to  have  the  effect  of  a  vapor  bath  :  a  large  one  is  placed  on  the  abdomen 
and  the  body  is  covered  with  blankets,  whicli  results  in  the  production 
of  abundant  sweating.  The  vaijor  bath  is  applied  in  the  ordinary  way, 
so  that  no  explanation  is  needea.  If  there  be  no  contraindication  in  the 
state  of  the  heart,  pilocar])in  salts  can  be  injected  in  sufficient  quantity 
to  induce  active  diaphoresis.  These  measures  proving  inadequate,  an 
attempt  should  be  made  to  dispose  of  the  fluid  by  acting  on  the  kidneys 
and  promoting  diuresis.  Amongst  the  diuretics  in  ascites,  Wilks  places 
the  resin  of  copaiba  first.  The  dose  ranges  from  two  to  five  grains,  and 
it  may  be  given  in  combination  with  gold  or  mercury  chloride.  When 
this  remedy  increases  the  flow  of  urine,  it  does  good,  but  if  the  quantity 
of  urine  remains  unchanged,  it  <loes  no  good,  and  should  be  discontinued. 

As  the  effusion  of  fluid  is  due  to  the  portal  obstniction,  it  follows  that 
depletion  of  the  terminal  radicles  of  this  system  will  act  most  directly  on 
the  origin  of  the  troubles.  Hydragogue  cathartics  have,  therefore,  an 
important  place  in  the  treatment  of  ascites  of  hepatic  origin.  One  of  the 
most  genei*ally  efficient  of  these  remedies  is  the  compound  jalap  powder, 
for  wliiist  it  produces  free  watery  evacuations,  it  also  stimulates  the  kid- 
neys somewhat.  It  is  generally  better  to  give  a  full  dose — one  or  two 
teaspoonfuls — in  the  early  morning,  so  that  the  disturbance  caused  by  it 
will  subside  before  the  time  for  taking  food.  Several  free  watery  evacu- 
ations should  be  producal  by  it.  Sometimes  the  resin  or  extract  of  podo- 
phyllln  is  added  to  the  compound  jalap  powder  to  increase  its  activity. 
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Purgative  combinations  of  colocynth,  gamboge,  and  resin  of  podopliyllo 
are  also  occasionally  employed^  but  the  most  efficient  liydragogue  is  elate- 
rium.  The  last-mentioned  may  act  very  efficiently  without  causing  any 
considerable  depression,  but  the  results  obtained  by  it  are  usually  floeting. 
After  even  a  very  free  discharge  of  fluid  the  eiFusion  quickly  increasee, 
and  further  purgation  is  required.  Tapping  is  a  palliative  expedient 
which  must  sometimes  be  considered.  With  the  present  improved  aspi- 
rator and  the  antiseptic  method  the  fluid  may  be  Avitiidrawn  with  ease 
and  safety.  It  is  not  necessary  in  any  case  to  remove  all  the  fluid— 
merely  that  quantity  which  will  relieve  the  pressure  on  the  diaphragm 
and  on  the  renal  vessels.  The  author  has  seen  general  peritonitis  result 
from  tapping.  As  such  a  complication  will  increase  all  tlie  difficulties 
of  a  case,  it  is  very  desirable  to  prevent  it  by  careful  application  of  the 
antiseptic  method  and  sealing  of  the  punctured  orifice  to  prevent  the 
entrance  of  germs. 

In  the  protracted  cases  of  cirrhosis  there  ensues,  finally,  a  highly 
catarrhal  state  of  the  nmcous  membrane,  the  bowels  become  very  irri- 
table, and  frequent  offensive  and  watery  discharges  occur.  If  under 
these  circumstances  the  abdominal  effusion  increases,  the  remedies  must 
consist  of  diuretics  and  diaplioretics  rather  than  purgatives.  Indeed,  an 
exhaustive  colliquative  diarrhoea  may  require  bismuth,  copper,  and  other 
astringents,  combined  with  opium,  to  prevent  the  jKitient  passin<;  into  the 
condition  of  collapse.  Hemorrhage  by  vomiting  or  by  stool  will  demand 
ice,  subsulphate  of  iron,  ipecac,  ergotin  in  the  form  of  subcutaneous  injec- 
tion especially,  and  other  remedies  which  have  been  found  useftil  in  gas- 
tric or  intestinal  hemorrhage. 

Topical  remedies  ai^  not  without  utility  if  used  early.  When  the 
changes  in  the  liver  are  secondary  to  peritonitis  of  tlie  hepatic  portion, 
the  application  of  leeches  and  cups  renders  an  important  serx'^ioe.  At 
any  time  during  the  course  of  cirrhosis  wet  or  dry  cups  may  be  used 
with  advantage  whenever  local  pain,  tenderness,  and  a  catching  respira- 
tion indicate  the  extension  of  mischief  to  the  peritoneum.  The  tincture 
of  iodine  or  flying  blisters,  or  both  in  turn,  may  be  applied  over  the 
right  hypochondrium  after  cups  and  leeches,  or  at  any  time  when  local 
distress  indicates  the  need  of  counter-irritants.  Probably  the  most  effi- 
cient topical  application  during  the  hypertrophic  stage  of  cirrhosis  is  the 
official  uug.  hydrarg.  iodidi  rubri.  A  piece  tlie  size  of  a  large  pea  shonld 
be  thoroughly  rubbed  in  over  the  hepatic  region  daily  until  some  irrita- 
tion of  the  skin  is  produced.  When  this  irritation  has  subsided  the 
applications  should  be  renewed. 


Suppurative  Hepatitis ;  Abscess  of  the  Liver. 

DEFiNrnox. — Suppurative  hepatitis  is  an  acute  inflammation  of  the 
hepatic  parenchyma,  terminating  in  suppuration.  The  inflammation  may 
be  primary  or  due  to  local  conditions  entirely,  or  it  may  arise  from  mor- 
bid processes  occurring  in  parts  or  organs  in  anatomical  relation  to  the 
liver. 

Causes. — Climate  exercises  an  unquestionable  influence  in  the  pro- 
duction of  hepatic  abscess.     Those  warm  countries  visited  by  dysentery, 
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says  Lombard/  are  almost  exclusively  affected  by  this  disease.  Hirsch/ 
whilst  recognizing  the  influence  of  climate,  shows  that  the  natives  are  not 
affected  to  the  same  extent  as  are  Europeans.  Both  writers  maintain 
that  hepatic  abscess  does  not  occur  frequently  in  the  corresponding 
parallels  of  latitude  in  the  United  States ;  which  is  true  of  the  Atlantic 
border,  but  is  not  correct  for  the  interior  continent,  the  valley  of  the 
Mississippi,  and  its  tributaries.  In  this  vast  region  the  conditions  for  the 
production  of  hepatitis  exist  abundantly.  The  moan  annual  temperature, 
the  malaria-bi*ecding  soil,  the  social  and  ]>ersonal  habits  of  the  ])eople 
(males),  combine  to  favor  the  production  of  hepatic  abscess.  As  the  native 
i)opulation  and  females  in  tropical  countries  are  not  affected,  there  must 
be  other  influences  to  the  action  of  which  the  high  tem))erature  con- 
tributes. The  rich  and  highly-seasoned  food  in  which  Euro^)eans  indulge 
and  the  large  consumption  of  alcoholic  drinks  are  doubtless  responsible 
in  a  large  measure  for  the  occurrence  of  this  malady  in  such  excessive 
proportions  amongst  them. 

Sex  has  a  remarkable  influence  in  securing  immunity  against  hepatic 
abscess.  According  to  the  statistics  of  Rouis,'  of  258  cases  of  hepatic 
abscess,  only  8  were  in  women.  He  rightly  enough  attributes  this  exemiH 
tion  rather  to  the  difference  in  habits  of  the  two  sexes  than  to  any  merely 
sexual  peculiarity.  In  12  cases  observed  by  the  writer,  only  1  was  in  a 
woman.  In  Waring's  *  collection  of  300  fatal  cases  of  tropical  dysentery, 
only  9  occurred  in  women.  These  facts  are  most  conclusive  regarding 
the  relatively  greater  fi'equency  of  the  affection  in  men.  As  might  be 
expected,  the  age  at  which  this  disease  occurs  is  the  period  of  adult  life, 
when  exposure  to  the  conditions  developing  it  is  most  likely  to  happen. 
In  general,  then,  he])atic  abscess  may  be  referred  to  the  period  mentioned 
by  Kouis — from  twelve  to  seventy-tive  years  of  age.  In  my  own  cases 
tlie  youngest  was  eleven  years  and  the  oldest  fifty-four  years  of  age.  It 
is  not  the  broken-down  subject  of  mature  age  or  the  weakling  of  youth 
who  is  attacked  by  hepatic  abscess,  but  the  more  vigorous  and  able-bodied, 
who  have,  because  of  their  strength  and  activity,  been  ex]X)sed  to  the 
manifold  conditions  producing  it. 

Rouis  finds  that  a  combination  of  the  lymphatic  and  nervous  tempera- 
ments seems  most  favorable  to  the  production  of  this  malady.  It  is  cer- 
tain that  those  who  have  the  bodily  conditions  influential  in  the  formation 
of  gall-stones  are  not  unfrequently  attacked  by  abscess.  The  passage  of 
the  calculi  may  induce  a  local  peritonitis  of  considerable  severity ;  their 
arrest  in  the  duct,  witli  the  result  of  ulcerating  through,  producing  peri- 
tonitis and  adhesions,  are  conditions  eventuating  in  the  formation  of  an 
abscess  always  large  and  sometimes  of  enormous  size.  Under  such  cir- 
cumstances the  element  of  temperament  has  a  secondary  place  in  the 
aggi'egate  of  causes. 

Not  very  often  hepatic  abscess  results  from  external  blows,  contusions, 
and  from  penetrating  wounds.  The  liver  is  so  placed  as  to  glide  aside 
when  a  blow  is  inflicted  on  the  right  hypochondrium,  and  thus  escapes 

'  Traiti  de  dimaioloyie  medicale,  tome  iv.  p.  386. 

*  HancUmch  der  historMt^eoyraphuchen  Paikoloqiey  Band  ii.  p.  300. 

'  Beeherchex  wwr  ks  Suppurutimus  endhniquen  du  Foie  d^aprw  dea  ObaervcUions  reeueilUi  dans 
le  Hordde  PA/rique,  par  J.  L.  Kouis,  Paris,  I860,  p.  189. 

*  An  Inquity  into  tkeStalinties  and  Paihology  of  Somt  Points  connected  with  Abacets  of  th€ 
Liver,  by  £d.  John  Waring,  Resident  Surgeon  of  Travanoore,  1854,  p.  ill. 
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direct  compression.  An  injury  which  elsewhere  would  have  but  little 
effect  may  excite  suppurative  inflammation  in  the  tropical — or,  as  it  may 
be  entitled,  the  hepatic — abscess  zone.  Climatic  conditions,  or  the  changed 
habits  of  Europeans  in  tropical  and  subtropical  regions,  exert  a  distinct 
influence  in  traumatic  cases. 

The  most  important  causes  of  hepatic  abscess  exist  in  the  state  of  the 
portal  vein,  hepatic  artery,  and  the  nepatic  veins.     In  the  valley  of  the 
Mississippi  and  its  tributaries,  where  abscess  of  the  liver  is  a  compara- 
tively common  disease,  it  has  been  found  that  in  a  large  proix>rtion  of  tlie 
cases  the  initial  stage  is  an  aSection  of  the  rectum — a  form  of  dyseuterr 
j)roperly  entitled  proctitis.     So  far  as  this  vast  region  is  concerned,  the 
intestinal  disease  which  precedes  abscess  of  the  liver,  and  stands  in  a 
causative  relation  to  it,  is  an  affection  of  the  mucous  meml>nme  from 
which  the  inferior  hemorrhoidal  veins  arise.     This  disease,  although  ha\'- 
ing  a  dysenteric  form,  is  not  ordinary  dysentery.     The  onset  of  the  dis- 
ease and  its  symptomatic  expression  are  those  of  a  mild  affection  of  the 
mucous  membrane  of  the  rectum — so  insignificant  in  some  cases  as  to  be 
I'ecalled  with  difficulty.     In  tropical  countries  abscess  of  the  liver  may 
be  associated  with  dysenteric  ulcerations.     This  relation  has  been  fre- 
quently observed,  but  is  far  from  constant.     In  Waring's  ^  cases,  which 
occurred  in  India,  31  per  cent,  of  the  fatal  cases  of  hepatic  abscess  arose 
during  the  course  of  acute  or  chronic  dysentery.     De  Castro  of  Alexan- 
dria^ finds  that  dysentery  is  the  most  frequent  cause  of  abscess  in  that 
region,  especially  in  the  Greek  hospital.     Murchison^  considers  tropical 
abscess  of  the  liver  as  secondary  to  dysentery  in  a  considerable  proportion 
of  the  cases,  but  by  no  means  in  all.     In  non-tropical  countries  abscess 
of  the  liver  is  found  to  succeed  to  ulcerations  of  the  stomach,  the  intes- 
tines, the  bile-dud;s,  etc.     In  the  case  of  ulceration  of  any  (lart  of  the 
mucous  membrane  from  which  the  portal  vein  receives  branches  a  mor- 
bific material  may  be  conveyed  to  tlie  liver.     This  morbific  material  mav 
be  some  unknown  septic  ])rinciple  the  presence  of  which  in  the  liver  vrill 
excite  suppurative  inflammation ;  it  may  consist  of  an  embolus  Iiaving 
septic  power  or  a  merely  mechanical  irritant ;  it  may  be  microcooci  or 
some  other  living  organisms,  which,  arrested  in  the  ]K)rtal  radicles,  set  up 
inflammatory  foci,  etc.     There  are  many  examples  of  hcjiatic  abscess  con- 
nected with  dysenteric  ulcerations  of  the  int^tiue  in  which  no  embolus 
can  be  found.     Admitting  the  presence  of  the  embolus  originally,  its  dis^ 
ap)>earance  is  readily  undei^stood  by  reference  to  the  changes  induced  by 
suppuration.     Excepting  these  cases  tliere  must  be  many  in  which  no 
embolus  can  be  found,  because  none  existed ;  an  unknown  septic  sub- 
stance has  excited  the  su|)purative  inflammation.     Emboli  may  be  lodged 
in  the  liver  from  thrombi  formed  in  the  peripheral  distribution  of  the  por- 
tal vein,  or  from  distant  parts  of  the  systemic  circulation,  as  in  bone  dis- 
eases.    There  has  been  no  satisfactory  explanation  of  the  manner  m 
which  such  emboli  pass  the  pulmonary  capillaries  to  be  lodged  in  the 
liver.     At  one  time  there  was  supposed  to  be  a  special  relation  between 
injuries  of  the  bones  of  the  head  and  hepatic  absc^,  but  it  is  now  known 

'  On  Ab»ce89  of  the  Liverj  s^ipra,  ^ 

*  Dn  Abets  du  Foie  de»  Payn  ehauds,  et  de  Uur  IhUtement  ehirurgioal,  par  le  Dr.  S.Y* 
Castro  (d'Alezandrie  d*£gypte). 
'  ClinieaL  Lectures,  toe.  ciL,  p.  178. 
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that  these  cases  are  not  more  numerous  than  those  due  to  osteo-myelitis  in 
any  situation.  Abscesses  in  the  lungs  are  greatly  more  frequent  than  in 
the  liver  in  cases  of  this  kind.  According  to  Waldeyer/  whilst  in  two- 
thirds  of  the  cases  of  death  from  surgical  diseases  and  injuries  there  were 
abscesses  in  the  lungs,  in  only  6  per  cent,  were  there  abscesses  of  the 
liver.  It  is  evident  that  the  emboli  entering  the  systemic  circulation  are 
usually  arrested  in  the  pulmonary  capillaries.  Klebs  maintains  that  such 
emboli  consist  of  parasitic  organisms. 

Dilatation  and  ulceration  of  the  bile-ducts  were  the  principal  causes  of 
hepatic  abscess,  as  ascertained  by  Von  Baerensprung,  in  the  Berlin  Path- 
ological Institute.  Duodenal  catarrh  involving  the  orifice  of  the  com- 
mon duct,  catarrh  of  the  biliary  passages  leading  to  obstruction,  and 
plugging  with  a  gall-stone  have  resulted  in  abscess,  the  initial  lesion 
being  probably  rupture  of  one  or  more  of  the  finer  tubes  or  inflamma- 
tion leading  to  suppuration.^ 

Finally,  a  considerable  proportion  of  cases  of  hepatic  abscess  arise 
under  unknown  conditions.  In  such  cases,  however,  it  is  usually  found 
that  there  has  been  more  or  less  indulgence  in  alcoholic  drinks,  or  the 
liver  has  been  taxed  by  excesses  in  the  use  of  rich  foods  and  condiments, 
or  exposure  to  extreme  degrees  of  temperature  has  occurred.  In  the 
interior  valley  of  this  continent,  where  hepatic  abscess  is  comparatively 
common,  the  causes  are  to  be  found  in  malarial  influences,  in  alcoholic 
indulgence,  in  dysenteric  attacks  the  product  of  climatic  variations  and 
improper  alimentation,  and  in  the  formation  and  arrest  in  transitu  of 
hepatic  calculi  also  the  result  of  long-continued  gastro-duodenal  and 
biliary  catarrh. 

Pathological  Anatomy. — Great  differences  of  opinion  have  been 
expressed  as  to  the  initial  lesions  in  hepatic  abscess.  It  is  probable, 
however,  that  these  differences  are  due  to  the  character  of  the  abscess. 
Some  have  their  origin  in  the  hepatic  cells,  others  in  the  connective 
tissue,  and  others  still  in  the  vessels.  There  may  be  a  number  of  points 
at  Avhich  the  suppurative  process  begins,  or  it  may  be  limited  to  one. 
Virchow'  describes  the  initial  lesion  as  beginning  in  the  cells,  which 
first  become  coarsely  granular,  then  opaque,  and  finally  soften,  and  pus 
appears.  Klebs,  who  maintains  the  constant  agency  of  septic  micro- 
cocci, affirms  that  the  changes  in  the  pells  are  due  to  compression  exerted 
by  the  mass  of  these  organisms  distending  the  neighboring  vessels,  and 
tlien  suppuration  begins  on  the  portal  side  of  the  lobules.  Liebermeister 
originally  held  that  the  initial  lesion  is  in  the  connective  tissue ;  and  this 
view  is  also  supported  by  Koster,  who  brings  to  bear  experimental  data. 
In  the  walls  of  the  vessels  of  the  connective  tissue  and  about  them, 
between  the  hepatic  cells,  great  numbers  of  lymphoid  cells  accumulate. 
The  intercellular  spaces  are  also  distended  with  plasma  and  round  cells, 
and  in  the  vicinity  of  the  central  vein  the  swollen  hepatic  cells  are  pressed 
together;  soon  pus-corpuscles  appear,  and  the  proper  anatomical  elements 
are  broken  up  into  a  diffluent  mass  composed  of  fat-granules,  pus-corpus- 
cles, and  disintegrating  hepatic  cells. 

When  suppurative  hepatitis  arises  from  an  embolus,  or  emboli,  the 

*  Virchou^s  Archiv  fur  path.  Anal.f  ete.,  Band  xl.  pp.  380,  408. 

'  Grainger  Stewart,  The  Edinburgh  Afedical  Journal,  January,  1878. 

'  Arehiv  far  path,  AnaL,  tic..  Band  iv.  p.  314. 
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first  step  is  the  changre  in  the  appearance  of  the  acini,  which  are  enlai^ 
and  grow  softer  by  aisint<^ration  of  their  /jells ;  then  at  the  centre  a  yel- 
lowish spot  appears,  and  is  made  uj)  of  the  detritus,  granules  of  £it,  and 
pus.  Surroundino:  such  softening  portions  of  the  hepatic  tissue  is  a  zone 
of  congestion.  When  the  morbid  processes  are  excited  by  emboli,  there 
will  be  as  many  centres  of  pus-formation  as  there  are  particles  distrib- 
uted by  the  vessels — from  two  or  three  to  fifty  or  more.  They  may  be 
uniformly  dLstributed  through  the  organ  or  be  collected  in  one  part 
Emboli  conveyed  by  the  iK)rtal  vein  will  be  arranged  with  a  certain 
regularity  and  through  the  substance  of  the  liver,  \vhilst  those  coming 
from  some  part  of  tlie  systemic  circulation  tend  to  form  at  the  periphen' 
under  the  capsule.  Small  abscesses  in  close  proximity  unite  ultimately 
by  the  soft;euing  and  disintegration  of  the  intervening  tissue. 

In  the  so-called  tropical  abscess,  which  is  the  variety  so  frequently 
met  with  in  the,  interior  of  this  country,  the  mode  of  development  is 
different  from  the  embolic,  above  described.  Owing  to  the  deposit  of 
some  morbific  matter  whose  nature  is  now  unknown,  the  vessels  dilate 
and  hyperaemia  of  the  part  to  become  the  scat  of  suppuration  ensues. 
The  cells  become  cloudy,  granular,  and  opaque  from  the  deposit  of  an 
albuminous  matter  in  them.  Within  the  area  of  congestion  a  yellowish 
spot  soon  appears,  surrounded  by  a  translucent,  pale-gray  ring,  and  here 
suppuration  begins;  the  neighboring  cells  disintegrate  and  a  purulent 
collection  is  formed,  which  enlarges  by  the  destruction  in  succession  of 
the  adjacent  portions  of  hepatic  tissue.  Whilst  this  process  is  going  on 
there  is  a  border  of  deep  congestion  about  the  absc^,  fading  off  grad- 
ually into  the  normal  tint  of  the  hepatic  parenchyma ;  the  walls  of  the 
abscess  are  rough  and  irregular  from  projections  of  tissue  just  beginning 
to  disintegrate,  and  the  pus  burrows  in  various  directions  more  or  less 
deeply  into  the  soft:ening  parts.  The  size  to  which  such  purulent  coUeo- 
tions  attain  is  largely  determined  by  the  condition  of  the  liver  as  a  whole. 
If  the  organ  attack^  is  healthy  otherwise  and  the  general  health  is  not 
deteriorated,  the  area  of  the  abscess  may  be  limited  by  a  well-defined 
membrane  and  continue  inactive  for  a  long  time.  This  limiting  mem- 
brane is  of  inflammatory  origin,  developed  fn)m  the  connective  tissne, 
and  varies  in  thickness  from  a  mere  hne  to  several.  It  was  formerly 
called  a  pyogenic  membrane,  because  the  pus  discharged  was  supposed  to 
be  formed  by  it.  When  such  a  limiting  inflammation  cannot  take  place, 
the  abscess  continually  enlarges  by  the  softening  and  destruction  of  the 
adjacent  hepatic  tissue,  and  may  finally  attain  to  enormous  proportions. 
The  embolic  abscesses  vary  in  size  from  that  of  a  pea  to  that  of  an 
orange.  The  so-called  tropical  abscesses  are  usually  single — ^in  three- 
fourths  of  the  cases,  according  to  Rouis;*  in  62.1  per  cent,  according  to 
Waring.*  Of  the  fatal  cases  collected  by  the  latter  author,  285  in  num- 
ber, a  single  abscess  existed  in  177,  and  multiple  abscesses  in  108.  In  11 
per  cent,  tnere  were  two  abscesses;  in  3.6  per  cent.,  three;  and  in  5.6  per 
cent,  there  were  four  abscesses.  As  r^ards  the  part  of  the  liver  in  which 
abscess  occurs,  the  statistics  show  a  great  preponderance  in  favor  of  the 
right  lobe.     In  Waring's  collection  of  300  cases  the  right  lobe  was  the 

^  BechereheB  mr  Us  Suppwraiiom  endimiques  du  Foie^  loc  eit,,  p,  146. 
'  An  Inquity  into  the  ^tUittiea  and  PaMohgy^  eie»  oonneded  wUh  Abiceu  of  tki  XrtW,  iec 
sit,  p.  125. 
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seat  of  the  abscess  in  163^  or  67.3  per  cent. ;  the  left  lobe  was  affected 
in  16y  or  6.6  per  cent. ;  and  both  lobes  in  35,  or  14.4  per  cent.  The 
preponderance  of  case)  affecting  the  right  lobe  is  tlie  more  striking  when 
it  is  understood  that,  other  parts  being  invaded,  the  right  is  included 
with  them  in  the  morbid  process.  In  my  own  cases  the  right  lobe  was 
the  seat  of  the  abscess  in  70  per  cent. 

The  contents  of  the  abscesses  are  affected  in  character  by  the  form  of 
the  disease,  whether  embolic  or  tropical,  by  its  rate  of  development,  by 
the  condition  of  the  hepatic  parenchyma,  by  the  formation  of  a  limiting 
membrane,  etc.  In  the  more  chronic  cases,  surrounded  by  a  dense  mem- 
brane, the  pus  is  asually  laudable  or  dry  and  cheesy;  in  the  acute 
embolic  cases  the  pus  is  dark  brown,  ichorous  or  grumous,  and  contains 
a  good  deal  of  detritus  of  the  hepatic  parenchyma ;  and  in  the  tropical 
cases  it  is  of  a  sanguinoleut,  dark  color,  or  more  frequently  of  a  grayish 
purulent  fluid;  and  in  the  acute  forms  contains  much  broken-down  tissue, 
whilst  in  the  chronic  cases,  in  direct  ratio  to  their  duration,  the  pus 
approaches  the  laudable  character.  The  source  of  an  abscess  disehargmg 
from  the  neighborhood  of  tlie  liver  may  be  ascertained  by  a  microscopi- 
cal examination  and  the  discovery  of  the  hepatic  elements  (the  cells)  in 
tlie  fluid.     Bile  may  also  be  present  in  the  pus. 

The  abscess  not  confined  by  a  limiting  membrane  constantly  enlarge 
by  the  softening  and  disintegration  of  the  adjacent  liver  substance,  and 
those  enclosed  or  encysted  ailcr  a  period  of  quiescence  of  variable  dura- 
tion begin  active  efforts  to  establish  communication  outwardly.  The 
point  to  which  a  purulent  collection  in  the  liver  tends  becomes  an  import- 
ant element  in  diagnosis  and  in  treatment.  As  the  abscess  approaches 
the  surface  of  the  liver  the  capsule  inflames,  and  if  adhesions  are  not 
formed  more  or  less  sloughing  occurs,  and  the  contents  are  discharged 
into  the  abdominal  cavity.  Adhesions  may  form  to  the  parietes,  an 
external  swelling  ap])ear,  and  after  a  time  discharge  take  place  in  the 
right  hypochondrium  at  some  point.  Pus  may  escape  at  the  umbilicus, 
in  the  right  inguinal  region,  posteriorly  at  the  sacro-iliac  junction,  and 
in  other  situations.  Adhesions  may  form  to  the  stomach,  duodenum,  the 
ascending  vena  cava,  to  tlie  diaphragm  opening  the  thoracic  cavity,  the 
pericardium,  or  the  mediastinum;  and  tlie  accumulated  pus  may  thus 
find  a  vent.  According  to  Waring,*  the  termination  of  hepatic  abscess 
is  as  follows :  Of  300  cases,  169,  or  56.3  per  cent.,  remained  intact — ^that 
is,  had  not  advanced  beyond  the  liver;  48  were  evacuated  by  operation, 
or  16  per  cent.;  14,  or  4.6  per  cent.,  entered  the  thoracic  cavity  ;  28,  or 
9.3  per  cent.,  opened  into  the  right  lung;  15,  or  5  per  cent.,  entered  the 
abdominal  cavity  ;  7,  or  2.3  i)er  cent.,  ojiened  into  the  colon ;  1  entered 
the  stomach ;  3  entered  the  hepatic  vein  near  the  vena  cava;  1  communi- 
cated with  the  hepatic  ducts,  2  with  the  right  kidney,  eta  The  termina- 
tion of  162  fatal  cases,  according  to  Rouis,*  was  as  follows :  125  proved 
fatal  in  consequence  of  the  extent  of  the  abscess  or  of  the  severity  of  the 
accompanying  dysentery ;  3  terminated  by  gangrene  of  the  walls  of  the 
abscess;  3  by  peritonitis;  12  by  opening  of  the  abscess;  2  by  rupture 
of  adhesions;  11  by  opening  of  the  abscess  into  the  pleura;  2  by  inter- 
current and  3  by  secondary  pneumonia.     Notwithstanding  the  differences 

^  An  Inqidry  into  the  SUilisiies  and  Pnthology,  eUt,  qf  Abwaa  in  the  Lvver,  loc  ciL 
'  Meeherehes  mw  Us  Suppwrationa  end6miqjteSf  etc,,  p.  149. 
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in  the  mode  of  expressing  the  conditions,  the  general  results  are  the 
saniL'. 

An  abscess  of  the  liver  having  discharged  in  a  favorable  way,  healing 
may  take  place.  There  may  be  such  an  extent  of  injury — the  whole 
secreting  structure  of  the  liver  being  destroyed — ^that  repair  is  beyond 
the  power  of  the  organism.  The  best  results  are  attained  when  discharge 
occurs  by  the  most  direct  route  externally ;  the  next,  by  way  of  the  right 
lung ;  the  third,  by  the  stomach  or  intestine.  Repair  cumot  be  hoped 
for  when  a  large  part  of  the  normal  hepatic  structure  is  destroyed. 
When  the  pus  escai)es  the  walls  of  the  abscess  approximate,  and  unioo 
takes  place  by  connective  tissue,  leaving  a  radiated  or  a  merely  linear 
cicatrix  to  mark  the  site  of  the  punilent  collection.  So  perfectly  does 
repair  take  place  in  suitable  subjects  that  no  trace  of  the  lesion  maj 
remain. 

Those  portions  of  the  liver  outside  the  borders  of  the  abscess,  and 
beyond  the  vascular  derangements  produced  by  it,  may  be  entirely 
healtliy.  In  the  cases  terminating  in  recovery  the  portion  of  the 
liver  unaffected  by  abscess  continues  to  functionate  normally.  More 
or  less  of  the  liver  may  be  destroyed;  hence  it  follows  that  recovery 
may  be  partial.  Acconling  to  the  damage  done  to  the  proper  secret- 
ing structure  of  the  organ  will  the  recovery  be  partial,  limited,  or  com- 
plete. 

Sy^cptoms. — ^The  existence  of  an  abscess  of  the  liver  is  determined 
by  systemic  or  general  and  by  local  symptoms,  and  they  may  be  acute  or 
chronic. 

Systemic. — In  acute  cases  the  beginning  of  mischief  may  be  announced 
by  a  rigor,  but  more  frequently  this  indicates  the  onset  of  suppuration, 
and  is  one  of  the  phenomena  of  the  chronic  form.  As  the  disease  occurs 
in  this  country,  a  chill  takes  place  suddenly  in  a  case  which  presents  the 
usual  symptoms  of  proctitis  (dysentery)  during  the  c6urse  of  this  affec- 
tion or  soon  after  its  apparent  cure;  then  a  febrile  movement  occurs,  and 
subsequently  an  irregular  intermittent,  the  rise  of  temperature  being  pr^ 
ceded  by  rigors  or  mere  transient  chilliness.  With  these  febrile  symp- 
toms there  may  be  associated  uneasiness  in  the  right  hypochondrium, 
acute  pain,  or  a  feeling  of  weight  and  pressure,  with  jaundice,  eta  The 
fever  is  septicflemic,  intermittent,  or  remittent  if  it  have  any  special  type. 
In  the  septicaeraic  form  the  rigors  are  severe,  occur  irr^ilarly,  some- 
times daily,  sometimes  t^vice  a  day,  and  at  intervals  of  two  or  three  days 
or  longer;  the  fever  rises  to  a  high  point — 104°,  105®,  or  higher— and 
the  sweats  are  profuse.  In  the  intermittent  form  the  fever  usually  has 
the  quotidian  type;  some  slight  chilliness  is  experienced  in  the  early 
morning  as  a  rule,  and  the  exacerbation  occurs  in  the  afternoon  and 
evening,  the  sweating  being  slight  toward  the  morning.  More  frequently, 
ill  the  writer's  observation,  the  type  of  fever  has  been  remittent,  with 
j>eriodical,  but  not  regularly  so,  exacerbations.  In  such  cases  the  morn- 
ing temperature  has  been  at  99°  or  100°,  and  the  evening  102°  or  103®. 
Such  a  range  of  temperature  may  be  present  during  three  or  four  weeks 
or  even  longer,  the  abscess  gradually  making  its  way  outwardly.  Con- 
clusions may  be  drawn  from  the  behavior  of  the  febrile  movement  as  to  the 
character  of  the  local  affection,  with  the  limitations  imposed  by  the  neces- 
sary uncertainty  of  the  data.    If  the  chills  are  decided  rigors,  the  fev<^ 
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high,  and  the  sweats  profuse,  either  pyemic  abscesses  or  large  tropical 
abscesses  implicating  neighboring  organs  exist.  The  simple  intermittent, 
especially  the  remittent,  form  of  fever  suggests  abscesses  of  medium  size 
making  their  way  outwardly,  with  only  partial  injury  to  the  parts  trav- 
ersed. In  a  certain  portion  of  the  cases  the  type  of  fever  changes  when 
a  lai^  accumulation  of  pus  takes  place ;  after  several  weeks  of  a  mild 
remittent  the  fever  becomes  irregularly  intermittent  with  rigors,  strong 
exacerbations,  and  profuse  sweats.  In  protracted  cases  the  fever  assumes 
the  typhoid  aspect ;  there  is  profound  adynamia,  dry  tongue,  sordes,  diar- 
rhoea, and  the  usual  symptoms  of  this  state.  When  the  secreting  struc- 
ture of  the  liver  is  destroyed  to  a  large  extent,  the  condition  of  acnolia  ii 
superadded  to  the  typhoid  state. 

The  pulse  is  irritable  and  quick  from  the  beginning  of  the  symptoms. 
In  a  few  instances  a  slow  pulse,  such  as  occurs  in  jaundice,  has  been 
observed,  but  generally  the  number  of  cardiac  contractions  is  in  a  direct 
ratio  with  the  body  temperature.  When  typhoid  symptoms  supervene  in 
advanced  cases  the  pulse  becomes  weak  and  dicrotic. 

Not  every  case  presents  the  symptom  sweating.  The  chronic  cases  with 
mild  remittent  fever  have  little  more  than  slight  moisture  of  the  surface, 
whilst  the  acute  and  pyaemic  cases  are  characterized  by  profuse  sweats. 
If  to  an  irregular  febrile  movement,  preceded  by  chills  and  followed  by 
sweats,  there  is  added  the  tendency  to  sweat  on  all  occasions— on  slight 
exertion,  on  sleeping,  under  any  excitement — suppuration  may  be  sus- 
pected. 

General  malaise,  a  sense  of  fatigue  and  exhaustion,  and  progressive 
decline  in  flesh  and  strength  occur.  It  is  remarkable,  however,  how 
some  obese  subjects  preserve  their  roundness  and  apparent  fulness  of 
habit.  Usually,  however,  emaciation  advances  pari  passu  with  the  prog- 
ress of  the  suppuration.  The  more  acute  the  symptoms,  the  more  rapid 
the  wasting.  When  an  encysted  abscess  develops  in  the  course  of  a 
chronic  dysentery,  there  may  be  no  appreciable  change  in  the  condition 
of  the  patient  properly  attributable  to  the  additional  lesion.  The  loss  of 
appetite,  the  frequent  vomiting,  and  often  the  dysenteric  troubles,  con- 
tribute materially  to  the  exhaustion  and  the  wasting  of  the  tissues.  The 
stomachal  derangements  may  be  present  with  the  initial  symptoms,  but 
they  are  usually  more  pronounced  when  the  abscess  attains  to  consider- 
able size. 

A  peculiar  tint  of  the  skin,  especially  of  the  face,  is  observed  in  those 
cases  without  jaundice.  There  is  an  earthy  or  sallow  hue,  which  to  the 
practised  eye  signifies  suppuration.  Jaundice  is  present  in  a  less  propor- 
tion of  cases.  In  13  of  Waring^s  cases  the  skin  is  said  to  be  sallow. 
In  Rouis's  collection  icterus  was  present  in  17  per  cent.,  or  26  times 
in  155  patients.  According  to  Waring,  jaundice  is  rarely  present.  In 
the  12  cases  in  my  own  hands  actual  jaundice  was  not  present  in  one,  but 
9  had  an  earthy  hue  or  presented  some  yellowness  of  the  conjunctiva.  In 
fiict,  jaundice  does  not  have  the  importance  as  a  symptom  which  might,  a 
priori,  have  been  expected. 

The  mental  condition  of  these  subjects  is  that  of  depression.  They 
sleep  poorly,  are  disturbed  by  vivid  dreams  of  a  horrifying  character, 
and  the  nocturnal  sweats  increase  the  tendency  to  wakefulness.  Hypo- 
chondria, or  at  least  marked  symptoms  of  mental  depression,  as  Ham- 
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mond  ^  has  shown,  are  present  in  many  cases.  So  freauent^  indeed,  seems 
to  be  the  association  of  a  depressed  mental  state  with  hepatic  absec^  that 
in  every  case  of  the  former  the  liver  should  be  carefully  explored.  Ham- 
mond goes  so  far  as  to  say  that  in  every  case  of  hypochondriasis  puoctare 
of  the  liver  with  the  aspirator  needle  should  be  practised  when  any  qrmp- 
tom,  however  indefinite,  indicates  the  existence  of  an  abscess.  Besides  the 
condition  of  hypochondriasis  in  many  cases,  there  may  be  stupor,  hebetude 
of  mind,  confusion  due  to  acholia,  cholsemia  (Flint's  cholesteramia),  when 
a  large  part  of  the  liver  structure  is  destroyed. 

Sweating  has  already  been  referred  to  as  a  phenomenon  connected  with 
the  febrile  movement.  It  is  necessary  to  state  further  that  this  may  vary 
in  amount  from  a  mere  moisture  of  the  surface  connected  with  sleep,  or  it 
may  be  a  profuse  diaphoresis  with  which  the  febrile  paroxysm  terminates. 
As  a  systemic  symptom,  sweating  is  strongly  suggestive  of  suppuration, 
and  may  therefore  be  extremely  significant,  in  this  connection,  of  suppura- 
tion in  the  liver.  According  to  Waring,  of  75  cases  specifically  interro- 
gated on  this  point,  72  presented  this  symptom.  Rouis  refers  (p.  123)  to 
it  as  very  constantly  present,  coming  on  chiefly  at  night — sometimes  gen- 
erally over  the  body,  sometimes  limited  to  the  head,  and  always  aooom- 
panied  by  an  accelerated  pulse. 

The  urine  in  cases  of  hepatic  abscess  varies ;  it  is  never  normal.  There 
may  be  merely  an  excess  of  urates— a  symptom  common  enough  in  all 
febrile  affections  and  in  suppuration.  It  is  usually  high-colored,  deficient 
in  urea,  and  contains  leucin  and  tyrosin,  and  not  onen  bile-pigment,  except 
when  jaundice  is  present,  which,  as  we  have  seen,  is  rather  uncommon. 

It  should  be  borne  in  mind  that  whilst  the  above-described  mental  and 
cerebral  and  other  symptoms  are  oflen  present,  they  are  by  no  means 
invariably  so.  There  are  cases,  usually  of  encysted  abscess,  in  which  no 
functional  disturbance  of  any  kind  exists.  But  the  systemic  symptoms 
are  by  no  means  so  important  as  the  local.  To  these  we  must  now  direct 
attention. 

Local. — ^The  position,  size,  and  shape  of  the  liver  are  not  without  sig- 
nificance, but  it  is  strictly  correct  to  say  that  an  abscess  of  the  liver  may 
exist  without  any  change  in  the  size  of  the  organ  or  in  its  relations  to  the 
surrounding  organs.  In  2  of  12  cases  in  the  hands  of  the  writer  there 
was  no  evioence  of  enlai^ment  of  the  right  hypochondrium,  but  a  differ- 
ence in  circumference  of  half  an  inch  was  ascertained  in  favor  of  the  left 
side.  In  4  cases  there  was  no  appreciable  change  in  the  size  of  the  hepat- 
ic region  ;  in  one-half  there  was  an  increase  in  the  area  of  hepatic  dul- 
ness.  In  one  of  the  cases  in  which  the  left  side  was  the  larger  the  abscess 
was  of  enormous  extent,  and  discharged  by  the  stomach  and  intestine. 
The  enlargement  of  the  liver  may  be  very  great  In  one  instance 
observed  by  the  author  the  abscess  reached  to  the  upper  border  of  the 
third  rib.  Rarely  does  the  dulness  extend  more  tlian  two  fingers* 
breadth  below  the  inferior  margin  of  the  ribs,  although  cases  are 
reported  in  which  the  enlarged  organ  reached  to  the  crest  of  the  ileum. 
As  a  rule,  the  diaphragm  is  pushed  up  and  the  lung  displaced,  rather 
than  the  dulness  is  extended  downwara.     When  the  first  tumefiiction 

^Neurological  Oontiibutionn,  vol.  i.  No.  3,  p.  68:  "On  Obtjcare  Abscesses  of  the  Liw» 
their  sssodation  with  Hypochondria  and  other  Forms  of  Mental  Derangement,  sod  tbeir 
Treatment*' 
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dae  to  the  iuitial  oongestion  takes  place,  the  organ  may  be  much  larger 
than  subsequently,  the  pus  becoming  encysted  and  the  normal  state  out- 
side of  the  area  of  suppuration  being  restored.  The  purulent  collection 
in  a  lai^e  proportion  of  the  cases  taking  place  in  the  right  lobe,  the 
extension  of  dulness  is  in  the  same  lines  as  the  normal.  When,  ho^7- 
ever,  the  right  lobe  is  the  seat  of  abscess,  or  a  purulent  collection  forms 
around  an  impacted  calculus,  the  swelling  may  appear  in  the  outer  border 
of  the  epigastrium  next  the  ribs,  and  tiie  increased  area  of  dulness  will 
be  across  the  epigastrium  and  occupying  the  superior  portion  of  this 
region.  The  general  experience  on  these  points  corresponds  to  my  own. 
Thus,  according  to  Waring,  there  was  an  evident  enlargement  of  the  liver 
in  90  cases,  and  no  enlargement  in  11.  In  most  cases  the  increase  in  size 
gives  the  impression  of  a  ftilness  or  hardness  of  the  liver  or  of  a  diffused 
swelling  or  tumor  of  the  epigastrium.  In  some  instances  the  right  hypo- 
chondrium  is  bulged  out,  the  intercostal  spaces  widened,  and  the  side 
appears  to  be  or  is  actually  elevated,  and  occasionally  enlarged  veins 
form,  as  in  cases  of  the  obstructed  portal  circulation  of  cirrhosis.  In  a 
chse  recently  presented  at  Jefferson  Collie  Hospital  clinic  by  the  author, 
a  globular  swelling  formed  in  the  walls  of  the  abdomen  just  below  the 
inferior  margin  of  the  ribs  near  the  site  of  the  gall-bladder,  and  was  held 
by  an  eminent  surgeon  to  be  a  tumor  of  this  locality ;  but  it  had  the  his- 
tory 01  an  hepatic  abscess,  and  ultimately  proved  to  be  one.  Bouis  fur- 
nishes statistical  evidence  of  the  time  when  the  increase  in  size  of  the 
liver  occurs  with  respect  to  the  other  symptoms.  He  has  noted  an 
enlargement  of  the  organ  73  times  in  122  cases.  Of  51  cases,  the  liver 
was  enlarged  in  12  before  suppuration,  in  22  at  the  onset  of  suppuration, 
and  in  1 7  after  suppuration  was  established.  In  49  examples  the  liver 
was  enlarged  in  2  before  any  other  symptom  was  manifest,  in  8  at  the 
onset  of  symptoms,  and  in  39  after  the  symptoms  were  well  declared. 

Fluctuation  is  not  referred  to  by  the  writers  in  general,  and  there  are 
no  statistical  data  on  this  symptom,  so  far  as  our  observation  extends. 
No  symptom  could  l)e  more  uncertain  in  all  doubtful  cases.  When  a 
large  accumulation  has  taken  place  and  the  parietes  of  the  sqic  are  thin, 
fluctuation  may  be  detected,  but  it  cannot  then  be  regarded  as  decisive. 
When  an  abscass  in  the  interior  of  the  right  lobe  is  encysted,  no  fluctu- 
ation can  be  effected.  The  best  mode  oi  eliciting  fluctuation,  according 
to  Hammond,  is  to  place  the  extremities  of  the  fingers  of  the  left  hand 
in  the  depression  between  the  ribs  over  the  most  prominent  part  of  the 
right  hypochondrium,  and  gently  tap  with  the  fingers  of  the  right  hand 
the  right  border  of  the  epigastrium.  In  3  out  or  12  cases  this  method 
has  apparently  elicited  fluctuation  in  my  own  experience.  The  elasticity 
of  the  hepatic  structure  is  such  that  the  method  of  palpation,  however 
practised,  must  return  a  sensation  nearly  allied  to  that  of  fluctuation  in 
a  purulent  accumulation.  It  is  certain,  therefore,  that  errors  of  observa- 
tion are  liable  to  occur,  and  hence  conclusions  based  on  an  apparent  fluc- 
tuation should  be  accepted  with  caution ;  under  any  circumstances  it 
should  be  very  distinct,  and  even  then  should  not  be  acted  on  unless  sup- 
ported by  other  suggestive  evidence. 

The  uneasiness  or  pain  felt  in  the  right  hypochondrium  varies  greatly 
according  to  the  position  of  the  abscess,  the  degree  and  kind  of  pressure 
exerted  on  neighboring  organs,  and  the  period  of  its  development.   When 
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the  peritoneal  layer  of  the  liver  is  involved,  there  will  nsually  be  acate 
pain,  and  this  happens  at  two  periods — ^when  the  abscess  first  forms  from 
an  impacted  calculus  or  from  any  cause  which  includes  the  peritoneam, 
and  subsequently  when  the  pus,  making  its  way  from  the  liver,  excites 
inflammation  in  the  peritoneal  investment  of  the  liver,  of  the  diaphragm, 
or  aflects  ultimately  the  pleural  membrane.  In  the  so-called  pytemic 
abscesses  there  is  very  little  pain,  and  in  the  case  of  the  large  single 
abscess  in  the  interior  of  the  right  lobe  there  is  rather  a  sensation  of 
weight  or  of  heaviness,  of  dragging  than  of  acute  pain.  When  the  cap- 
sule of  the  liver  is  put  on  the  stretch  or  the  peritoneal  investment  is 
inflamed,  then  acute  pain  may  be  felt.  More  or  less  Min  or  local  dis- 
tress is,  on  the  whole,  a  usual  symptom.  According  to  Kouis,*  local  pain 
is  present  in  141  out  of  177  cases,  or  in  85  per  cent.  The  statistics  of 
Waring^  closely  correspond,  for  of  173  patients  affected  with  this  mal- 
ady, in  153  there  was  more  or  less  pain  referable  to  the  affected  organ. 
The  position  of  the  pain  has  some  influence  in  determining  the  seat  of 
the  malady,  and  often  indicates  the  position  of  the  abscess.  As  respects 
the  character  of  the  pain,  there  is  little  uniformity ;  in  general  it  is  a 
tensive,  heavy,  throbbing  sensation,  but  under  the  circumstances  above 
mentioned  this  may  have  an  acute  or  lancinating  character,  as  when  tlie 
capsule  or  the  peritoneal  investment  of  the  organ  becomes  involved. 

Besides  the  pain  directly  referable  to  the  liver  there  are  painful  sen- 
sations felt  in  the  neighboring  parts,  of  very  considerable  significance. 
These  are  often  described  as  sympathetic  pains,  and  are  referi-ed  to  the 
shoulder — to  the  right  shoulder  wnen  the  right  lobe  is  the  seat  of  mis- 
chief, and  to  the  left  shoulder  when  the  abscess  forms  in  the  left  lobe  of 
the  liver.     Although  this  statement  has  many  limitations,  it  is  not  with- 
out diagnostic  importance.     Rouis  ascertained  the  existence  of  the  shool- 
der  pain  in  17  per  cent,  of  the  cases,  or  in  28  in  a  total  of  163.    Waring 
reports  that  this  symptom  was  observed  in  52  in  a  total  of  76  cases.  The 
right  shoulder  seems  to  be  affected  in  about  the  same  ratio  as  the  right 
lobe  of  the   liver  in   25  times  out  of  26  cases,  according  to  Rouis, 
The  shoulder  pain  appears  at  the  same  time,  in  a  majority  of  cases,  as 
the  hepatic  pain,  but  it  is  very  capricious.     It  is  most  frequently  at  the 
top  of  the  shoulder,  but  it  may  be  at  the  end  of  the  clavicle,  in  the 
scapula,  or  extend  down  the  arm.    Its  duration  is  very  irregular,  appear- 
ing occasionally  during  the  existence  of  the  disease,  coming  on  at  the 
outset,  and  lasting  weeks  or  months,  or  only  felt  on  pressure  over  the 
liver,  on  coughing,  or  on  taking  a  full  inspiration.     The  character  of  the 
pain  is  equally  uncertain.     It  is  usually  heavy,  tensive,  stinging,  or  may 
be  merely  a  sensation  of  soreness  or  of  uneasiness  or  of  weariness.    The 
behavior  of  the  shoulder  pain  is  partly  explicable  by  reference  to  the 
path  by  which  the  reflex  is  conveyed.     As  Luschka'  has  sho^vn,  the  fila- 
ments of  the  phrenic  nerve  supplied  to  the  suspensory  ligament  and  cap- 
sule of  the  liver,  put  on  the  stretch  or  in-itated,  convey  the  impression 
to  the  cord,  and  it  is  reflected  over  the  sensory  fibres  of  the  fourth  cer- 
vical distributed  to  the  shoulder.     Rouis  reports  an  instance  in  which 
the  deltoid  was  wasted. 

The  decubitus  of  patients  affected  with  hepatic  abscess  is  ofl«n  extreme- 

'  BeehercheSf  dc^  he.  eiL  '  An  Inquiry f  etc  into  Abtoas  <f  the  Livetf  he,  eiL 

'  Quoted  bj  Thierfelder,  op,  eU, 
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\j  characteristic.  To  obviate  the  pressure  on  the  swollen  and  inflamed 
organ  the  position  assumed  is  right  lateral-dorsal,  the  body  inclined  to 
the  ri^ht^  the  right  thigh  flexed  on  the  pelvis,  and  the  spinal  column  so 
curved  as  to  relax  the  abdominal  muscles  of  the  right  side.  When  the 
pain  and  tenderness  are  not  great  there  may  be  frequent  changes  of  posi- 
tion, but  in  repose  the  lateral-dorsal  decubitus  is  assumed.  When  the 
suppuration  is  well  advanced  and  the  accumulation  large,  the  patient 
keeps  in  that  position  nearly  constantly.  If  pressure  interferes  with  the 
normal  play  of  the  lungs,  and  dyspnoea  is  produced  on  assuming  the 
recumbent  posture,  the  attitude  taken  expresses  this  state  also :  then  the 
decubitus  is  lateral  and  partly  dorsal,  but  the  body  is  raised  to  a  half- 
upright.  There  are  many  exceptions  to  these  rules.  Some  lie  easiest 
on  the  back,  some  on  the  lefl  side ;  but  it  is  quite  certain  that  much  the 
largest  number,  when  uninfluenced  by  special  circumstances,  naturally 
place  themselves  as  above  described. 

Jaundice  is  amongst  thQ  rarer  symptoms.  Rouis  finds  it  to  be  present 
in  17  per  cent,  of  the  cases,  Thierfelder  in  16  per  cent.,  and  Waring  in 
somewhat  less  than  6  }>er  cent.  Referring  to  my  own  observation,  jaun- 
dice has  rarely  been  present,  but  some  yellowness  of  the  conjunctivae  and 
a  faint  yellow  tint  of  the  skin  geneiully  have  been  evident.  The  pecu- 
liar aspect  of  the  countenance  connected  with  suppuration  has  rarely  been 
wanting.  When  jaundice  does  occur,  it  is  referable  to  two  conditions — 
to  a  catarrhal  swelling  of  the  bile-ducts,  which  may  be  coincident  with 
the  onset  of  the  suppurative  inflammation ;  to  the  pressure  of  the  abscess 
on  the  hepatic  or  common  duct,  which  must  happen  at  a  late  })eriod. 

As  an  abscess  of  the  liver  forms  and  enlarges,  pressure  is  exerted  on 
neighboring  organs,  producing  very  decided  disturbances.  Nausea  and 
vomiting,  anorexia,  a  coated  or  glazed  tongue,  diarrhoea  or  dysentery,  are 
amongst  the  disorders  of  this  kind  involving  the  digestive  apparatus. 
Each  of  these  symptoms  will  require  examination. 

There  is  nothing  characteristic  in  the  condition  of  the  tongue  which 
does  not  belong  to  suppuration  in  any  situation.  Nevertheless,  there  are 
some  appearances  that  have  a  certain  value  in  conjunction  with  other 
diagnostic  signs.  At  the  onset  of  the  suppurative  inflammation  the 
tongue  is  more  or  less  heavily  coated,  but  as  the  case  proceeds  it  becomes 
dry  and  glazed  in  parts,  whilst  covered  with  a  well-Jefined  membrane- 
like crust  at  the  base  and  margins.  This  appearance  is  very  character- 
istic of  the  cases  of  suppuration,  the  abscess  enlarging.  In  a  very 
important  case  observed  by  me  lately  there  was  a  well-marked  diphthe- 
ritic-like exudation  of  the  tongue  and  fauces  toward  the  termination  of 
the  case,  the  membrane  forming  as  the  pus  accumulated.  This  appear- 
ance was  coincident  with  a  typhoid  state. 

Nausea  and  vomiting  appear  with  the  beginning  of  symptoms,  are 
associated  with  the  general  signs  of  systemic  disturbance,  and  are  espe- 
cially prominent  when  an  accumulation  of  pus  takes  place,  being 
due  under  these  circumstances  to  pressure  on  the  hepatic  and  solar 
plexuses  or  to  direct  encroachment  on  the  stomach — probably  to  both 
causes.  The  frequency  and  persistence  of  the  vomiting  are  points  of 
much  diagnostic  importance,  according  to  Maclean*  and  Fayrer,*  which  I 

1  "The  Diagnostic  Value  of  Uncontrollable  Vomiting,"  bv  W.  C.  Maclean,  BriL  Med, 
Joum^  August  1, 1873.  *Ibid,,  September  26, 1873. 
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am  able  to  fiilly  confirm  from  my  own  experience.  The  matters  ejected 
by  vomiting  consist  of  the  contents  of  the  stomach — glairy  mucus,  the 
accumulation  in  the  gall-bladder,  altered  blood  (coffee-gronnds) — and  the 
contents  of  the  abscess  if  it  discharge  by  the  stomach.  The  vomiting  is 
most  apt  to  occur  during  the  febrile  exacerbation  or  at  the  time  of  sweat- 
ing. The  statistics  are  conclusive  as  to  the  frequency  of  vomiting  as  a 
symptom.  Of  84  cases  in  which  special  reference  was  made  to  this 
point,  in  74  nausea  or  vomiting  existed.  In  my  own  exiierienoe  this 
symptom  has  never  been  wanting. 

The  relation  between  abscess  of  the  liver  and  dysentery  has  been  much 
discussed.  Under  the  head  of  Causes  the  influence  of  dysentery  as  a 
pathogenetic  factor  has  already  been  examined.  We  have  now  to  study 
its  symptomatic  relations.  A  considerable  proportion  of  the  cases  occurring 
in  tliis  country  liave  been  preceded  by  proctitis — simple,  sporadic  dysen- 
tery affecting  the  rectum.  In  India  a  close  relationship  has  been  traced 
between  ulcerations  of  the  intestinal  canal  and  abscess.  According  to 
Waring,  75  per  cent,  of  the  cases  have  occurred  in  those  who  were  actu- 
ally suffering  from  dysentery  or  recent  or  old  ulcerations.  As  observed 
by  Rouis  in  Algiers,  out  of  143  cases  there  were  128  with  dysentery,  or 
90  per  cent.  Budd^  long  ago  maintained  that  a  peculiar  poison  generated 
at  an  open  ulceration  in  the  intestine  was  the  true  cause.  Moxon,' Dick- 
inson, and  others  have  lately  reaffirmed  this  explanation.  A  case  by  the 
latter^  casts  a  strong  light  on  this  question :  A  patient  had  extensive 
dysenteric  ulceratiou  of  the  intestine  and  an  abscess  of  the  liver,  without 
any  symptoms  indicating  their  existence.  Such  a  case  teaches  the  instruc- 
tive lesson  that  dysenteric  ulcerations  may  escape  detection,  and  hence  the 
connection  between  abscess  and  the  int^tinal  lesion  remains  unknown. 
In  a  small  proportion  of  cases — about  5  per  oent.^-dysentery  is  a  result, 
apparently,  of  hepatic  abscess.  Whether  the  relation  is  admitted  to  exist 
or  not,  it  is  a  curious  fact  that  in  so  many  cases  nlcerative  disease  of  the 
intestinal  caual  accompanies  the  hepatic  affection.  Hemorrhoids,  prolapse 
of  the  rectum,  gastro-intestinal  catarrh,  etc.  are  produced  by  the  pressure 
of  an  enlarging  abscess  on  the  portal  vein. 

The  urine  contains  bile-pigment  when  jaundice  is  present,  is  usually 
loaded  with  urates,  and  the  amount  of  urea  may  be  deficient  when  much 
of  the  hepatic  tissue  is  destroyed. 

From  the  beginning  of  symptoms  some  cough  is  experienced:  it  is 
short  and  dry,  but  after  a  time  in  many  cases  the  cough  is  catching  and 
painful,  and  finally  may  be  accompanied  by  profuse  purulent  expectora- 
tion. The  breathing  is  short  and  catching  when  by  the  upward  extension 
of  the  mischief  the  diaphragm  is  encroached  on,  and  may  become  very 

[)ainful  when  the  pleura  is  inflamed.  Ulceration  of  an  abscess  into  the 
ungs  is  announced  by  the  signs  of  a  local  pleuro-pneumonia — by  the 
catching  inspiration,  the  friction  sound,  the  crepitant  rftle,  the  bron- 
chophony and  bronchial  breathing,  and  bloody  sputa  usually,  etc  Some 
time  before  the  abscess  really  reaches  the  diaphragm,  preparation  is  made 
in  the  lung  for  the  discharge  through  a  bronchus.     The  author  has  seen 

^  DUeaaa  of  the  Liver,  3d  ed.,  p.  82. 

'  Paihologicai  Transacting,  1SG2  and  subsequently.    Numeroos  cases  are  recorded  in  the 
various  yolumes  up  to  1880. 
*  Ibid,,  vol.  xiii.  p.  120. 
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many  examples  of  this,  and  a  very  striking  illustration  of  the  same  fact 
is  afforded  in  a  case  by  Dickinson/  in  which  an  abscess  holding  about 
four  ounces  was  contained  in  the  upper  part  of  the  right  lobe ;  its  walls 
were  irregular  and  not  lined  by  a  limiting  membrane.  It  is  further 
stated  that  the  '^  right  pleura  was  coated  with  flocculent  lymph,  and  the 
cavity  contained  serous  fluid/'  etc.  Here,  in  advance  of  the  abscess, 
preparation  was  made  for  its  discharge  through  the  lung.  The  tendency 
of  an  abscess  of  the  abdomen  to  external  discliarge  is  manifested  in  two 
directions :  those  of  the  upper  part  tend  to  discharge  through  the  lungs, 
those  of  the  lower  part  through  the  natural  openings  below.  Abscesses 
of  the  liver  come  within  the  former  rule,  but  it  is  not  of  invariable 
application,  since  some  discharge  by  the  stomach  or  intestine,  some 
externally ;  yet  a  large  proportion  make  their  way  through  the  lungs. 
Another  symptom  referable  to  the  pulmonary  organs  in  cases  of  hepatic 
abscess  is  singultus,  or  hiccough.  This  is  a  symptom  of  the  period  of 
discharge  rather,  and  is  often  extremely  protracted  and  exhausting.  Peri- 
carditis occurs  in  those  cases  in  which  discharge  takes  place  in  this  direc- 
tion, and  it  may  develop,  as  does  pleuritis,  in  advance  of  any  change  in 
the  diaphragm.  This  preparation  of  the  thoracic  organs  for  external 
discharge  seems  almost  like  a  conscious  purpose,  as  if  an  intelligent 
supervision  of  these  processes  were  exercised. 

CouKSB,  Duration,  and  Termination. — ^As  the  facts  already 
given  have  sufficiently  shown,  the  course  of  abscess  of  the  liver  is 
extremely  uncertain.  From  the  beginning  to  the  end  there  may  not  be 
a  single  indication  of  its  presence.  On  the  other  hand,  a  well-marked 
case  is  perfectly  characteristic.  Abscesses  of  the  liver  are  acute  and 
chronic — the  former  of  short  duration,  accompanying  pyiemia,  portal 
phlebitis,  and  similar  conditions ;  the  latter,  arising  in  the  course  of 
chronic  dysentery  or  from  unknown  causes,  especially  if  encysted, 
remaining  latent  for  weeks  or  months.  The  course  of  an  abscess  is 
much  influenced  by  the  direction  taken  by  the  pus  in  the  attempt  at 
discharge.  This  portion  of  the  subject  requires  careful  statement  and 
thorough  treatment,  and  we  therefore  present  it  somewhat  in  detail. 
Banning  with  his  individual  observations,  the  abscess  in  the  author's 
12  cases  discharged — 3  externally,  5  by  the  lungs,  and  4  by  the  stomach 
or  intestines.  In  Waring^s*  collection  of  300  iatal  cases,  169  remained 
intact  at  death,  48  were  operated  on ;  consequently,  only  83  are  left  for 
the  purpose  of  this  comparison.  Of  83  cases  of  hepatic  abscess  dis- 
charging spontaneously  in  some  direction,  42  escaped  into  the  thoracic 
cavity  or  by  the  right  lung  (in  28);  into  the  abdominal  cavity  (15)  or 
stomach  (1)  or  intestine  (7),  23 ;  externally  2,  besides  in  s])ecial  directions 
to  be  hereafter  referred  to.  Rouis*  has  tabulated  the  results  in  30  cases 
of  abscess  fatal  without  an  operative  influence.  Of  tliese,  2  discharged 
externally,  17  by  the  thorax  (15  by  the  lung),  5  by  the  stomach,  4  by 
the  intestine,  and  2  by  the  biliary  canals. 

The  appearances  presented  when  the  discharge  takes  place  through  the 
external  parts  are  by  no  means  uniform.  When  the  epigastric  or  umbili- 
cal region  is  the  point  of  discharge,  a  globular  tumor  forms,  which  may 

^  TranaacLioM  of  the  Pathological  Society y  yol.  xxxii.  p.  127. 

*An  Inguiry,  etc.  into  Abscess  of  the  Livery  loe,  eit.,  p.  131. 

'  Beeherehea  aur  Us  Suppurations  end6miques  du  Foie,  ete^  loe,  eit.,  p.  148. 


1016  DISEASES  OF  THE  LIVER. 

1)6  mistaken  for  a  fibroid  or  fatty  growth ;  softening  in  the  centre  of  the 
mass  occurs,  and  ultimately  the  pus  is  discharged.  If  the  pus  makes  its 
way  outwardly  through  the  right  hypochondrium,  the  tumor  formed  is 
furrowed  by  the  attachment  to  the  ribs^  and  several  openings  usually 
occur.  The  pus  may  burrow  under  the  skin  for  some  distance  and 
point  in  the  axilla,  or,  making  its  way  along  the  suspensory  ligament, 
emerge  at  the  navel,  or,  descending,  appear  in  the  lumbar  r^ion  or  under 
Poupart's  ligament. 

As  the  statistics  prove,  the  most  usual  route  for  discharge  to  take  place 
is  by  the  thoracic  cavity,  esi>ecially  the  right  lung.  Some  time  in  advaiKe 
of  an  opening  in  the  diaphragm  a  localized  pleuro-pneumonia  occurs, 
adhesions  form  between  the  pulmonary  and  costal  pleura,  and  a  channel 
is  tunnelled  out  for  the  passage  of  the  pus  to  a  bronchus.  The  dischaige 
of  pus  suddenly  occurs  after  some  days  of  cou^h  and  bloody  expectora- 
tion. Even  in  favorable  cases  the  amount  is  so  large  that  the  patient  has 
extreme  difficulty  in  disposing  of  it,  and  in  unfavorable  ca.ses,  the  quan- 
tity being  large,  the  patient's  life  is  ended  by  apnoea.  In  stiil  other  cases 
an  extensive  purulent  accumulation  may  form  in  the  pleural  cavity,  the 
lung  is  compressed,  and  all  the  phenomena  of  an  empyema  superadded 
to  those  of  a  hepatic  abscess.  In  a  case  reported  by  Westphalen*  all  the 
bile  secreted  by  the  patient  came  out  by  an  opening  in  the  fifth  intercostal 
space.  The  empyema  thus  induced  may  indeed  be  the  principal  lesioo, 
as  in  the  case  of  the  late  Gren.  Breckenridge,  on  whom  thoracentesis  was 
performed  by  Sayre  of  New  York,  and  in  a  case  reported  by  Lower.* 
So  far  from  this  being  uncommon,  as  asserted  by  Thierfelder,  when  an 
abscess  of  the  liver  approaches  the  diaphragm  inflammatory  symptoms 
begin  on  the  pleural  siae,  and  thus  pyoUiorax  may  occur  in  advance  of 
the  i)erforation  of  this  septum. 

The  oj^ening  of  an  hepatic  abscess  into  the  pericardium  is  rare,  since  in 
Wariug's  collection  of  300  fatal  cases  there  was  not  one.  When  it  does 
oatur,  pain  is  experienced  about  the  heart ;  the  action  of  the  organ  becomes 
irregular;  prsecordial  anxiety  and  oppression  arc  felt;  suifocative  attacks 
occur ;  and  very  soon  the  symptoms  of  jiericarditis  arise.  Perforation  of 
the  ascending  vena  cava  or  of  the  hepatic  vein  happens  in  about  2  per 
cent,  of  the  cases.  When  a  quantity  of  pus  is  thus  turned  into  the  circu- 
lation, disastrous  results  follow,  not  so  much  from  the  infective  nature  of 
the  pus  as  from  the  sudden  increased  pressure  within  the  vascular  system 
and  the  labor  imposed  on  the  heart,  already  failing. 

The  escape  of  the  pus  into  tlie  peritoneal  cavity  occurs  in  al)out  11  per 
cent,  of  the  cases  of  spontaneous  evacuation,  according  to  Waring.  Of 
the  162  fatal  cases  collected  by  Rouis,  14  opened  into  the  peritoneum — 
about  the  same  proportion  as  Waring  gives.  When  discharge  takes  place 
into  the  peritoneum,  the  patient  passes  into  a  condition  of  collapse,  or 
peritonitis  is  excited  and  rapidly  proves  fatal.  In  rare  instances  the 
inflammatory  reaction  is  restricted  to  a  small  area,  ulceration  takes  place 
through  the  abdominal  parietes,  and  thus  discharge  is  effected. 

An  o})euing  may  be  made  into  the  intestine  or  into  the  pelvis  of  the 
kidney.  In  the  former  case  pus  is  disharged  by  stool  or  by  vomit,  and 
often  in  enormous  quantity;  in  the  latter  by  the  urine,  frequent  and  paia- 

^  DeutMiheg  Archivfur  klin.  Med.,  1873,  Band  xi.  p.  588. 
s  Berliner  kUnieche  Wochenaehri/t,  1864,  p.  461. 
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fill  micturition^  with  much  pus^  being  the  evidence  of  the  accident.  In 
eitlier  case  communication  may  be  kept  up  with  the  abscess,  and  the 
patient  be  worn  out  with  the  exhausting  discharge  maintained  by  the 
intercommunication  between  the  abscess  and  the  canal  through  which 
discharge  takes  place. 

Cases  of  hejiatic  abscess  prove  fatal  without  perforation.  In  Wariug's 
collection  of  300  cases,  169  remained  intact,  in  the  words  of  the  author 
— ^that  is,  did  not  extend  beyond  the  boundaries  of  the  liver.  Of  203 
cases  collected  by  Rouis,  96  did  not  extend  beyond  the  liver.  According 
to  Thierfelder,  about  one-half  of  the  cases  of  hepatic  abscess  perforate 
the  liver.  These  statistics  therefore  closely  correspond,  and  the  general 
conclusion  is  very  nearly  expressed  in  the  formulated  statement  of  Thier- 
felder. 

The  duration  of  hepatic  abscess  cannot  readily  be  expressed  in  figures. 
The  acute  cases  terminate  early  by  reason  of  the  various  complicating 
conditions.  The  chronic  cases  are  much  influenced  in  their  duration  by 
the  presence  of  a  limiting  membrane,  for  if  this  be  formed  the  duration 
will  be.  protracted  over  weeks  or  months ;  and  those  cases  not  thus  con- 
fined are  necessarily  of  shorter  duration.  A  period  of  latency  may  result 
when  the  extension  of  the  morbid  process  is  thus  hindered.  Forming  a 
conclusion  from  the  general  conduct  of  the  cases,  it  may  be  said  that  the 
duration  of  hepatic  abscess  is  from  two  weeks  to  six  months.  Of  220 
cases  collected  by  Waring,  the  average  duration  was  39  days.  Kouis 
fixes  the  average  duration  in  179  cases  at  60  days.  Of  Waring's  cases, 
the  largest  number  (59)  terminated  in  from  10  to  20  days ;  whilst  Rouis 
places  the  maximum  number  (104)  at  from  11  to  60  days,  the  shortest 
duration  of  any  case  being  10  days,  and  the  longest  480  days. 

The  termination  may  be  accelerated  by  the  manner  of  discharge,  as 
when  the  abscess  opens  into  the  ascending  vena  cava,  into  the  sac  of  the 
pericardium,  or  into  the  peritoneal  cavity.  In  my  own  cases,  carefully 
selected  for  these  ol)servations,  death  occuri'ed  in  one  during  discharge  by 
the  right  lung,  one  within  twelve  hours  after  discharge  by  the  intestine, 
and  one  within  ten  days  after  discharge  by  the  stomach  and  intestine,  the 
mortality  of  the  whole  being  75  per  cent.  In  Waring^s  collection  of  300 
fatal  cases,  169  died  whilst  the  abscess  was  still  intact — that  is,  in  the 
liver. 

The  mortality  from  abscess  of  the  liver  is  very  large.  In  Rouis's  col- 
lection of  203  cases,  162  died,  39  recovered  entirely,  and  2  improved ;  80 
per  cent.,  therefore,  proved  fatal.  According  to  De  Castro,*  whose  obser- 
vations were  made  at  Alexandria,  Egypt,  93  in  208  cases  died,  this  being 
72.5  per  cent.  According  to  Ramirez,*  of  11  cases  of  which  an  account 
is  given  in  his  memoir,  10  died  and  1  recovered — a  mortality  of  90  per 
cent.  De  Castro  (p.  40)  also  gives  the  re<»ults  arrived  at  by  the  Medico- 
chinirgical  Society  of  Alexandria,  who  collected  72  cases  of  abscess,  of 
which  58  died,  making  the  percentage  of  deaths  80.5.  Various  circum- 
stances besides  the  abscess  affect  the  result.  An  early  successful  operation, 
the  mode  of  discharge,  the  amount  of  hepatic  tissue  destroyed  by  the  sup- 

^  Des  Ahc^  du  Foie  de»  Pays  chatuU^  ei  de  leur  TraiUmerU  ehirurgieal,  loe.  eil,,  p.  40,  PariB, 
1870. 

'  Du  TraiUment  dn  Ahc^  du  Foie,  ObsenxUioru  reeeuilUa  d  Mexico  ei  en  Etpagne,  par 
Lino  Bamirez,  M.  D.,  Paru^  1867,  loe.  eiU 
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puratioD,  the  extent  of  pre-existing  lesions— especially  uloerations  uf  the 
intestinal  canal — ^are  important  factors  in  the  result.  In  respect  to  some 
of  these  we  have  valuable  statistical  data.  The  discharge  through  the 
lungs  is  the  most  favorable  route^  next  by  the  parietes  of  the  abdomen, 
and  lastly  by  the  intestinal  canal.  One-half  of  those  cases  in  which  dis- 
charge is  effected  by  the  right  lung  get  well.  This  is  my  own  experieucey 
and  it  accords  with  the  ob^rvations  of  Rouis,  of  De  Castro,  and  others. 
Rouis  gives  the  result  in  30  cases  of  hepatic  abscess  dischai^ng  by  the 
right  lung ;  of  these  15  recovered.  Of  25  cases  observed  by  De  Castro, 
discharging  by  the  lungs,  19  recovered.  Next  to  the  discharge  by  the 
bronchi,  the  most  favorable  mode  of  exit  is  externally,  through  the  pari- 
etes of  the  abdomen ;  much  less  favorable  is  by  the  stomach  or  intestine ; 
but  still  more  fatal  is  the  discharge  into  the  cavity  of  the  peritoneum. 
When  the  abscesses  are  multiple  and  due  to  pysemia,  the  termination  is 
always  in  death.  The  numerous  lesions  besides  the  hepatic  accelerate  the 
fatal  issue.  In  the  case  of  large  single  abscesses  the  result  is  in  a  great 
measure  due  to  exhaustion  from  protracted  suppuration.  When  in  addi- 
tion to  the  formation  of  a  great  quantity  of  pus  there  is  frequent  vomit- 
ing and  rejection  of  aliment,  the  failure  of  strength  is  proportionally 
rapid.  In  favorable  cases,  after  an  abscess  is  evacuated  through  the  right 
lung,  recovery  takes  place  promptly.  When  the  discharge  occurs  through 
the  abdominal  wall,  the  process  is  much  slower,  and  often  fistulous  pas- 
sages with  several  orifices,  very  slow  to  heal,  are  formed.  Complete  recov- 
ery may  ultimately  take  place.  The  recovery  will  be  incomplete  in  those 
cases  with  large  loss  of  tiepatic  substance,  especially  when  this  coincides, 
as  it  usually  does,  with  catarrh,  ulceration,  and  other  lesions  of  the  intes- 
tinal tube.  Again,  the  recovery  will  be  incomplete  in  those  cases  where 
there  are  imperfect  healing  of  the  abscess  site  and  a  fistulous  communica- 
tion with  the  exterior. 

It  is  possible  for  the  arrest  and  healing  of  a  suppurative  inflammation  of 
the  liver  to  take  place  without  discharge.  Under  such  ciroumstances  the 
watery  part  of  the  pus  is  absorbed,  the  solid  constituents  undergo  a  fctty 
metamorphosis,  are  emulsionized,  and  thus  absorbed,  and  gradually  clos- 
ure of  the  damaged  area  is  effected  by  a  connective-tissue  formation.  We 
must,  however,  accept  with  caution  those  examples  of  this  process  which 
are  supposed  to  have  occurred  because  radiating  cicatrices  are  discovered  on 
the  surface  of  the  liver.  In  a  case  of  hepatic  abscess  dischaiging  through 
the  lung,  known  to  the  writer,  afl:er  death,  which  occurred  fifteen  years 
subsequently,  there  was  no  trace  of  the  mischief,  so  perfectly  had  repair 
been  effected.  Radiating  cicatrices  are  so  often  of  syphilitic  origin  that 
they  cannot  be  accepted  as  proof  of  the  former  existence  of  an  abscess. 

Diagnosis. — ^He  who  finds  the  diagnosis  of  abscess  of  the  liver  easy 
under  all  circumstances  can  have  had  but  little  experience  with  the  numer- 
ous difficulties  in  the  way  of  a  correct  opinion.  There  are  cases  so  plain 
that  the  most  casual  inspection  suffices  to  form  a  conclusion ;  there  are 
cases  so  difficult  that  the  most  elaborate  study  fails  to  unravel  the  mys- 
tery. The  maladies  with  which  hepatic  abscess  may  be  confounded  are 
echinococcus  of  the  liver,  dropsy  oi  the  gall-bladder,  cancer,  abscess  of 
the  abdominal  wall,  empyema,  or  hydrothorax,  etc.  As  regards  echino- 
coccus, the  difference  consists  in  the  slow  and  painless  enlargement  charac- 
teristic of  echinococcus^  and  the  absence  of  any  symptoms  other  than  those 
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due  t()  the  mere  pressure  of  the  enlarging  mass.  In  abscess  there  may  be 
no  apparent  enlargement,  or  the  increase  in  the  area  of  dulness  may  be 
very  great,  or  after  a  period  of  increase  of  size  there  may  be  contraction 
due  to  the  formation  of  pus,  and  hence  limitation  of  the  inflammation ; 
finally,  the  accumulation  of  fluid  may  be  sufiBcient  to  cause  dulness  up 
to  the  inferior  margin  of  the  second  rib.  There  are  no  corresponding 
changes  of  size  in  the  echinococcus  cyst.  Furthermore,  abscess  of  the 
liver  large  enough  to  be  recognized  by  the  increased  dimensions  of  the 
organ  will  be  accompanied  by  more  or  less  pain  in  the  right  hypochon- 
drium  and  by  a  septicsemic  fever.  On  the  other  hand,  an  echinococcus 
tumor  is  not  accompanied  by  fever,  pain,  or  tenderness,  and  it  has  that 
peculisu:  elastic  trembling  known  as  the  purring  tremor.  The  most  cer- 
tain means  of  diifcrential  diagnosis  is  the  use  of  an  aspiration-needle  and 
the  withdrawal  of  a  portion  of  the  fluid.  The  presence  of  pus  with 
hepatic  cells  will  l)e  conclusive  of  abscess,  whilst  a  serous  fluid  with 
echinooocci  booklets  will  prove  the  existence  of  the  echinococcus  cyst. 

In  cases  of  dropsy  of  the  gall-bladder  there  are  no  febrile  symptoms, 
no  chills,  and  the  tenderness  when  present  is  limited  to  the  pyriform 
body,  the  seat  of  the  accumulation  oi  fluid,  and  no  general  enlargement 
of  the  liver  can  be  made  out.  At  the  point  of  swelling  fluctuation  may 
be  detected,  or  if  the  gall-bladder  is  filled  with  calculi  the  sensation 
imparted  to  the  touch  is  that  of  a  hard,  nodular  body  of  an  area  and 
position  corresponding  to  that  of  the  gall-bladder.  Tapping  the  gall- 
bladder, an  easy  and  safe  procedure,  will  resolve  all  doubts.  When  an 
impaction  of  a  gall-stone  is  the  cause  of  abscess,  the  clinical  history  is 
eminently  characteristic :  there  are  attacks  of  hepatic  colic,  after  one  of 
which  the  chills,  fever,  and  sweats  belonging  to  hepatic  abscess  occur. 

The  difierentiation  of  cancer  of  the  liver  from  abscess  rests  on  the  fol- 
lowing considerations :  In  cancer  there  is  slow  enlargement,  with  pain ; 
a  more  or  less  nodular  state  of  the  organ  without  fluctuation ;  usually 
ascites;  no  rigors;  no  fever  and  sweats.  In  abscess  the  liver  may  or  may 
not  be  enlarged ;  there  are  rigors,  fever,  and  sweating,  and  the  surface  of 
the  organ,  so  far  as  it  can  be  reached,  is  smooth  and  elastic,  and  it  may 
be  fluctuating.  Cancer  happens  in  jxjrsons  after  middle  life,  develops 
very  slowly,  and  is  accompanied  by  a  peculiar  cachexia ;  abscess  occurs 
at  any  period,  very  often  succeeds  to  or  is  accompanied  by  dysentery  and 
by  the  usual  phenomena  of  suppuration. 

It  is  extremely  difficult  to  separate  an  abscess  in  the  abdominal  wall, 
in  the  right  hypochondrium,  or  a  tumor  in  this  region,  from  an  abscess 
of  the  liver.  The  history  of  the  case,  the  existence  of  a  dysentery  or 
of  an  apparent  intermittent  or  remittent  fever  before  the  appearance  of 
a  purulent  collection,  will  indicate  the  liver  as  the  probable  source  of  the 
trouble.  Attention  has  already  been  called  to  a  case  in  which  an  abscess 
of  the  liver  was  supposed  by  an  eminent  surgeon  to  be  a  tumor  of  the 
abdominal  wall.  The  history  in  this  case  of  an  obstinate  remittent  fever, 
followed  by  the  appearance  of  a  tumor  of  the  hypochondrium  and  by  a 
preliminary  discharge  at  the  umbilicus,  clearly  indicated  the  nature  of 
the  trouble.  In  the  absence  of  any  history  of  the  case  it  is  extremely 
difficult  to  fix  the  origin  of  a  snppurating  tumor  originating,  apparently, 
in  the  depth  of  the  right  hypochondrium. 

Mistakes  are  frequently  made  in  the  case  of  an  abscess  developing  in 
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the  convexity  of  the  right  lobe  of  the  liver  and  pashing  the  diaphiagm 
up  to  the  third,  .even  to  the  second,  rib,  and  thus  producing  conditions 
identical  with  empyema  of  the  right  thorax.  Such  instances  of  hepatic 
abscess  are  peculiarly  difficult  of  recognition,  because,  the  physical  signs 
being  the  same  as  those  of  empyema,  me  differentiation  must  rest  on  the 
clinical  history.  In  cases  of  empyema  proper  the  effusion  in  the  chest  is 
preceded  by  pain  and  accompanied  by  an  increasing  difficulty  of  breath- 
ing ;  in  hepatic  abscess  there  are,  as  a  rule,  symptoms  of  disturbance  in 
the  hepatic  functions,  fluctuation  in  the  hepatic  region,  dysentery,  etc, 
long  anterior  to  any  disturbance  in  the  thoracic  oi^ns.  Again,  empy- 
ema may  be  a  latent  affection,  without  any  symptom  except  some  obscure 
pain  and  a  progressive  increase  in  the  difficulty  of  breathing ;  on  the 
other  hand,  abscess  of  the  liver  is  preceded  by  symptoms  of  liver  disease 
and  of  associated  maladies.  A  dry,  purposeless  cough  is  present  in  many 
cases  of  abscess ;  a  painful  cough  with  bloody  expectoration  occurs  when 
preparation  is  making  for  discharge  through  the  lungs. 

Errors  of  diagnosis  are  liable  to  occur  in  the  consideration  of  symp- 
toms unquestionably  hepatic  in  origin.  Thus,  the  intermittent  fever  accom- 
panying some  cases  of  hepatic  colic,  like  the  shivering  fits  and  fever  which 
occur  in  cases  of  nephro-lithiasis,  may  be  confounded  with  the  septicsemic 
fever  of  hepatic  abscess.  An  attentive  examination  of  the  attendant  cir- 
cumstances, especially  a  careful  survey  of  the  right  hypochondrium,  can 
alone  determine  the  nature  of  the  symptoms.  In  all  d!oubtful  cases  the 
experimentum  crucis  of  puncture  witli  the  exploring-ueedle  beoomes  a 
measure  of  necessity.  When  all  diagnostic  indications  are  at  fault,  the 
needle  of  the  aspirator  may  decide  the  issue.  An  abundant  experience 
has  shown  that  a  needle  of  suitable  size  may  be  introduced  into  the  right 
lobe  without  any  ill  result — often,  indeed,  witli  distinctly  good  effects 
when  there  is  no  suppuration  or  when  pus  cannot  be  detected.  In  the 
present  state  of  our  knowledge  it  cannot  be  determined  why  puncture  of 
the  organ  should  be  beneficial  in  cases  having  the  symptomatic  type  of 
hepatic  abscess  when  none  exists ;  but  of  this  fact  there  is  no  doubt. 

Treatment. — ^As  the  formation  of  pus  is  coincident  with  or  causative 
of  the  first  symptoms,  it  is  obvious  that  treatment  directed  to  prevent  an 
abscess  can  rarely  succeed.  Yet  it  is  probable  that  now  and  then  an 
abscess  just  forming  has  been  arrested  and  healing  effected.  At  the 
onset  of  symptoms  some  large  doses  of  quinine,  with  a  little  moq)hine 
(9j  of  the  former  and  J  gr.  of  the  latter),  every  four  or  six  hours,  may 
have  a  decided  curative  effect.  During  the  course  of  the  septicsemic 
fever,  with  its  chills  and  febrile  exacert^tions,  quinine  in  full  doses  and 
alcohol  according  to  the  conditions  present  are  necessary  remedies.  As 
the  symptoms  develop  saline  laxatives  are  useful  until  the  formation  of 
pus  becomes  evident,  when  all  {)erturbating  treatment  of  the  intestinal 
canal  should  cease.  If  dysentery  be  present  when  the  hepatic  symptoms 
arise,  it  should  be  cured  as  promptly  as  possible ;  and  of  all  remedies 
for  this  purpose,  i})ecac  given  in  the  usual  antidysenterio  quantity 
offers  die  best  prosiKXJt  of  relief.  For  tlie  dysentery  which  succeeds  to 
abscess,  and  is  probably,  in  part  at  least,  dependent  on  portal  obstruction, 
the  mineral  astringents,  as  copper  sulphate,  are  the  most  effective  reme 
dies.  As  far  as  practicable,  after  an  absc^  has  formed  the  intestinal 
canal  should  be  kept  quiet,  for  any  considerable  disturbance  will  endan- 
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ger  the  escape  of  pas  into  the  peritoneal  cavity.  Persistent  vomiting  is 
very  significant  of  pressure  by  an  enlarging  abscess  in  the  stomach,  and 
usually  signifies  an  abscess  associated  with  impacted  calculus.  It  is 
important  in  such  cases  to  maintain,  as  far  as  can  be  done,  a  quiescent 
condition  of  the  stomach,  for  the  purpose  of  preventing  rupture  into  the 

Eeritoneal  cavity  and  to  favor  the  nutrition  which  is  seriously  endangered 
y  the  repeated  vomiting.  Effervescent  soda  powders  are  very  useful ; 
carbolic  acid  in  solution,  or  creasote-water  with  or  without  bismuth,  is 
beneficial;  champagne,  very  dry  and  highly  eflfervescent,  has  been,  in 
the  writer's  hands,  remarkably  efScient.  As  food  becomes  a  most 
imiwrtant  need  in  such  cases,  milk  and  lime-water,  wine-whey,  egg- 
nog,  and  similar  aliments  must  be  given  in  small  doses  and  frequently. 
Nutrient  enemata,  prepared  from  ^gs,  milk,  and  beef-juice,  with  the 
materials  for  digestion — acid  and  pepsin — may  be  made  to  supplement 
the  stomach,  but  such  efforts  have  a  very  limited  utility,  owing  to  the 
state  of  the  hepatic  functions  and  to  the  obstruction  of  the  portal  circuit. 
In  all  cases  it  is  necessary  to  maintain  the  strength  by  suitable  aliment 
and  the  judicious  use  of  stimulants.  The  long-continued  and  profuse 
suppuration  makes'  an  enormous  demand  on  the  vital  resources  of  the 
patient,  and  this  must  be  compensated  by  suitable  food-supplies. 

As  the  formation  of  pus  has  taken  place  in  most  cases  when  symp- 
toms have  begun,  the  question  of  highest  importance  is.  Shall  the 
pus  be  evacuated?  The  statistical  evidence  relating  to  this  question 
becomes  then  an  extremely  valuable  guide.     As  in  almost  all  cases  of 

imncture  of  the  liver  for  the  evacuation  of  an  abscess  some  part  of  the 
iver  substance  must  be  passed  through,  it  is  necessary  to  note  how  far 
this  can  be  done  without  inflicting  permanent  injury  on  the  oi^n.  Ham- 
mond has  punctured  the  liver  in  eight  cases  without  the  presence  of  an 
abscess,  and  of  these  not  one  has  presented  any  unfavorable  symptom. 
The  author  has  punctured  the  liver,  penetrating  well  into  the  interior, 
in  two  cases  in  which  no  abscess  was  discovered,  but  the  ff^rmptoms  of 
hepatitis  existed,  with  the  effect  to  improve  the  symptoms.  In  Condones' 
collection  of  11  cases  there  were  8  of  abscess  evacuated  by  the  trocar,  and 
3  of  acute  hepatitis  in  which  abscess  had  not  formed,  but  in  which  the 

fmncture  procured  the  most  decided  amelioration  of  the  symptoms.  We 
luve  heretofore  referred  to  Hammond's  experience  in  the  puncture  of  the 
liver  in  cases  of  hypochondriasis,  this  condition  appearing  to  depend  in 
some  instances  on  the  presence  of  abscess.  In  a  number  of  instances 
abscesses  did  exist,  but  in  many  others  there  was  no  apparent  lesion  of 
the  liver,  but  in  these  cases  the  puncture  of  the  organ  was  without  any 
ill  result.  Testimony  to  the  same  effect  is  given  by  Ramirez,^  who  asserts 
that  he  had  not  known  a  single  instance  in  which  any  ill  result  followed 
puncture  of  the  liver.  It  may  therefore  be  regarded  as  certain  that 
exploratory  puncture  of  the  organ  for  the  purpose  of  diagnosis  as  well 
as  for  treatment  can  at  any  time  be  performed  with  suitable  precautions 
in  respect  to  the  size,  condition,  and  character  of  ih^  instrument. 

The  authorities  of  most  experience  are  agreed  that,  provided  with  the 

^  *'  On  the  Use  of  the  Aspirator  in  Hepatic  Ahsceas,"  Dr.  E.  H.  Condon,  Tht  Lancet 
(London),  August,  1877. 

'  Du  Trailement  des  Ahck»  du  Foie,  Observationa  reciieiU£$  d  Mexico  et  en  Ewpagnt,  par 
Lino  Bamirez,  M.  D.,  Paris,  1867,  p.  65. 
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aspirator,  the  absoess  may  be  punctured  as  soon  as  a  purulent  eolIectioD 
can  be  ascertained  to  exist.  The  obvious  reason  for  tapping  the  absoess 
is  its  tendency  to  extend  in  various  directions,  destroying  the  hepatic 
substance.  In  those  examples  confined  by  a  limiting  membrane,  a^r  a 
time  of  inactivity  ulceration  begins,  and  the  pus  seeks  an  outlet  in  some 
direction.  The  early  evacuation  by  a  suitable  aspirator  becomes  then  a 
measure  of  the  highest  necessity.  The  good  effects  of  puncture  with  even 
such  a  crude  instrument  as  the  trocar  is  well  exhibited  in  the  statistics 
collected  by  Waring.^  In  a  collection  of  81  cases  opened  by  the  knife 
or  trocar  there  were  66  deaths,  making  the  percentage  of  recoveries  18.5. 
In  these  cases  the  operative  procedure  was  a  final  measure,  and  the  mis- 
chief had  been  done  almost  if  not  quite  in  its  entirety.  The  statistics  of 
Waring  are  concerned  with  a  period  anterior  to  1850.  Although  they 
demonstrate  the  value  of  the  trocar  and  evacuation  of  the  absoeas,  as 
compared  with  the  results  of  the  natural  course  of  the  disease,  the  far 
greater  success  of  the  treatment  by  the  aspirator  is  shown  by  the  statis- 
tics of  recent  times.  Thus  in  McConnell's^  14  cases,  also  of  India,  in 
which  the  aspirator  was  used  to  empty  the  sac,  8  recovered  and  6  died. 
The  statistics  of  Waring  may  also  be  profitably  compared  with  those  of 
Condon,*  in  which,  of  8  cases  of  absoess  evacuated  by  the  aspirator,  4 
recovered,  or  50  per  cent.  They  may  also  be  oompsired  with  Sach's* 
cases,  21  in  number,  of  which  8  recovered,  or  38  per  cent.,  and  with 
the  cases  of  De  Castro*  of  Alexandria,  who  reports  22  large  abscesses 
operated  on,  the  proportion  of  cures  being  31.8  per  100,  and  10  small 
abscesses,  the  proportion  of  cures  being  70  per  100.  In  a  case  seen  in 
consultation  with  Collins,  in  this  city,  last  year,  the  aspirator  was  used 
by  us  about  three  months  after  the  symptoms  of  abscess  declared  them- 
selves. About  a  quart  of  bloody  pus  was  drawn  off  at  once,  the  opening 
sealed,  and  no  subsequent  accumulation  occurred,  the  patient  entirely 
recovering,  for  after  a  year  he  was  seen  (December,  1884^  in  complete 
health.  From  these  data  we  draw  the  important  conclusion  that  early 
operation  is  desirable.  This  fact  may  be  formulated  in  the  expression : 
In  all  cases  of  hepatic  abscess  use  the  aspirator  whenever  the  presence  of 
pus  is  made  out.  When  the  abscess  is  lai^,  and  especially  when  commu- 
nication is  established  with  the  parietes  of  the  abdomen,  a  free  opening, 
followed  by  the  insertion  of  a  drainage-tube,  is  the  proper  method  to 
pursue.  If  the  pus  reaccumulates,  it  is  good  practice  to  inject  the  cavity 
with  tincture  or  compound  solution  of  iodine  after  the  pus  is  drawn  off, 
provided  the  dimensions  of  the  abscess  are  not  too  great. 

As  regards  the  mode  of  proceeding,  the  following  are  useful  rules: 
Ascertain,  if  possible,  the  existence  of  fluctuation ;  locate  the  point  where 
the  walls  of  the  abscess  are  thinnest ;  insert  an  exploring-neeidle,  and  if 
the  d6p6t  of  pus  is  reached  substitute  a  trocar  having  a  sufficient  calibre 
to  evacuate  the  contents  of  the  abscess ;  observe  antiseptic  precautions  in 
respect  to  each  detail  of  the  operative  procedure,  and  after  the  removal 
of  the  canula  or  needle,  if  a  drainage-tube  is  not  necessary,  close  the 

^  An  Inquiry  into  the  StatiMica  of  Abaeesa  of  the  Liver,  lot,  cU, 

'  "  Remarks  on  Pneumatic  Aflpi ration,  with  Cases  of  Abeceas  of  the  Liver  treitcd  bj 
this  Method/'  Indian  Annuls  of  Medical  Science,  July,  1872,  quoted. 

■  Ijaneet,  supra.        *  Ueber  die  Hepaiiii*  der  heiawn  Lander,  etc.,  von  Dr.  Sachs  in  0»iro. 

*  Dee  AbcU  du  Foie  dee  Pays  ehaude,  et  de  leur  TreUfemeTU  ehirurgieal,  par  le  Doi^ffvS. 
V.  de  Castro  (d*Alezandrie  d'Egypte),  Paris,  1870,  p.  59. 
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wound  antiseptically.  If  drainage  is  necessary,  keep  the  cavity  empty 
and  use  proper  solutions  to  prevent  septic  decomposition.  When  an 
abscess  of  the  liver  is  pointing,  the  best  place  to  puncture  is  where  the 
abscess  is  most  prominent  and  it  walls  thinnest,  but  if  the  accumulation 
of  pus  is  encysted  and  there  is  no  attempt  at  eifecting  an  exit,  the  explor- 
ing-needle  should  be  passed  into  the  interior  of  the  right  lobe,  the  most 
usual  site  of  suppuration.  If  pus  be  reached,  a  larger  trocar  may  be 
inserted  to  evacuate  the  cavity  thoroughly.  Repeated  insertion  of  the 
needle-trocar  is  preferable  when  the  abscess  is  small,  but  when  the  accu- 
mulation is  large  and  sufficiently  firm  attachments  to  the  abdominal  pari- 
etefl  exist,  a  drainage-tube  will  be  necessary. 

In  what  direction  soever  discharge  of  an  abscess  may  take  place,  the 
general  indications  are  to  support  the  powers  of  life  by  food  and  stimu- 
lants. The  utmost  quietude  should  be  maintained.  It  is  useful,  by  the 
application  of  a  firm  flannel  bandage,  to  keep  the  liver  in  its  proper 
position  and  maintain  it  there.  When  pointing  of  an  abs^cess  occurs, 
a  large  flaxseed  poultice  is  a  soothing  and  a  mechanically  supporting 
application. 

Acute  Yellow  Atrophy. 

Definition. — ^By  the  term  acute  yellow  atrophy  is  meant  an  acute 
a£Pection  of  the  liver,  characterized  by  rapid  wasting  or  d^neration  of 
the  organ,  accompanied  by  the  systemic  symptoms  belonging  to  an  acute 
acholia  or  cholsemia.  It  is  an  acute,  diffused  inflammation,  with  atrophy 
of  the  proper  gland-elements.  It  has  been  called  icterus  gravis,  malig- 
nant icterus,  hemorrhagic  icterus,  malignant  jaundice,  etc 

History. — Cases  having  a  more  or  less  exact  resemblance  to  acute 
yellow  atrophy  have  been  occasionally  reported  from  the  earliest  period. 
Amongst  English  physicians,  Bright^  was  one  of  the  first  to  give  an  accu- 
rate account  of  the  clinical  history  of  some  well-defined  cases.  Rokitan- 
sky*  was  really  the  first  to  define  the  disease  from  the  pathological  stand- 
point, and  it  was  he  who  designated  it  acute  yellow  atrophy,  this  term 
being  intended  to  signify  the  nature  of  the  objective  changes.  The  first 
treatise  ever  published  on  the  disease  as  a  distinct  morbid  entity  was 
the  monograph  of  Horaezek,*  which  appeared  in  1843.  Amongst  the 
French,  Ozonam  in  1847  was  the  first  to  recognize  and  describe  the  dis- 
ease as  a  distinct  affection,  although  Andral*  had  several  years  before 
mentioned  an  affection  of  the  liver  which  corresponded  in  some  of  its 
features  to  this  affection.  In  1862,  Wagner*  asserted  that  many  of  the 
cases  of  acute  yellow  atrophy  were  only  examples  of  acute  phosphorus- 
poisoning,  and  that  no  real  distinction  exists  between  the  two  affections. 
This  statement  has  been  warmly  disputed  by  various  German  observers, 
but  there  is  no  doubt  a  close  resemblance  between  the  two  affections. 

Causes. — ^Thcre  can  be  no  doubt  that  acute  yellow  atrophy  is  a  very 
rare  disease,  since  so  few  examples  are  found  post-mortem.  In  the  course 
of  a  very  large  experience  in  autopsical  examinations  I  have  met  with  but 

^  Ouifn  Hogpital  Reports,  1836,  vol.  i.  p.  621. 

'  Handbook  of  PathohgiccU  Anatomy ,  Am.  ed. 

'  Qnoted  by  Legg,  On  the  BiU,  Jaundict,  and  Bilinus  DiseoMs,  Inc.  cit. 

*  Ginique  mSdicaU,  1839,  tome  il.  p.  363.  '  Arthiv  der  Heilkunde,  1862,  p.  864. 
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one  characteristic  example.*    According  to  Legg,  it  is  "  one  of  the  rarest 
diseases  known  to  man. 

Several  theories  have  been  proposed  to  explain  the  occurrence  of  this 
affection,  but  without  success.  It  has  been  ascribed  to  an  excess  in  the 
production  of  bile,  to  stasis  in  the  bile,  and  to  a  sudden  saturation  of  the 
hepatic  cells  with  biliary  matters  contained  in  the  portal  vein.  That  these 
supposed  causes  are  really  influential  in  producing  the  malady  can  hardly 
be  entertained.  That  there  is  a  peculiar  poison  which  has  a  causative 
relation  to  the  disease  is  rendered  probable  by  the  fact  that  a  condition 
closely  allied  to  this  disease  is  produced  by  phosphorus,  antimony,  arsenic, 
and  other  poisons.  Is  it  not  a  ptomaine  generated  under  unknown  con- 
ditions in  the  intestine?  Especiallv  does  the  morbid  anatomy  of  phos- 
phorus-poisoning nearly  agree  in  all  its  details  with  icterus  gravis — so 
nearly  that  by  many  German  authorities  they  are  held  to  be  identical. 

Age  has  a  certain  influence  in  the  causation  of  this  disease.  It  is  rarely 
seen  in  early  life,  Lebert  in  a  collection  of  63  cases  having  found  only 
2  before  ten  years  of  age,  yet  there  has  been  a  well-marked  case  at  three, 
and  Hilton  Fagge  reports  one  at  two  and  a  half  years  of  age.  Neverthe- 
less, much  the  largest  number  occur  between  fifteen  and  twenty-five  yeara 
of  age,  and  the  maximum  age  may  be  fixed  at  sixty. 

The  influence  of  sex  in  the  pathogeny  is  most  remarkable.  It  is  true 
in  Lebert^s  collection  of  72  cases  there  were  44  men  and  28  women,  but 
it  is  now  known  that  he  did  not  proi>erly  discriminate  in  his  selection  of 
supposed  examples  of  the  disease.  The  statistics  of  all  other  observers 
are  opposed  to  those  of  Lebert  Thus,  in  Frerichs*  collection  of  31  caaes^ 
carefully  sift^  to  eliminate  error,  there  were  22  women  and  9  men.  Legg 
has  also  collected  100  cases  of  acute  yellow  atrophy,  and  of  these  69  were 
women  or  girls.  The  most  active  period  of  life — from  twenty  to  thirty 
years  of  age — ^is  the  usual  period  for  the  appearance  of  this  disease.  More 
than  one-half  of  Lebert's  cases  occurred  between  fifteen  and  twentv-five; 
and  of  Frerichs',  two-thirds  happened  between  twenty  and  thirty  years 
of  age.  In  Legg's  collection  of  100  cases,  76  were  between  fifteen  and 
thirty-five  years  of  age.  What  is  the  condition  of  women  at  this  period 
in  life  which  renders  them  so  susceptible  to  this  malady?  There  can  be 
no  doubt  that  pregnancy  is  the  great  factor.  Of  69  cases  especially  inter- 
rogated on  this  point,  examined  into  by  Lege,  in  25  pr^nancy  was  ascer- 
tained to  exist.  In  Frerichs^  collection  one-half  were  women  in  the  con- 
dition of  pregnancy.  The  period  of  pr^nancy  at  which  the  disease 
appears  varies  from  the  fourtn  to  the  ninth  month,  the  greatest  number 
occurring  at  the  sixth  month.  So  long  ago  as  1848,  Vircnow  drew  atten- 
tion to  the  remarkable  changes  in  the  liver  due  to  pregnancy.  Sinety* 
has  studied  th  effect  of  lactation  on  the  liver,  and  has  ascertained  the 
existence  of  fatty  defeneration.  There  is  a  form  of  jaundice  which 
accompanies  menstruation,  as  shown  by  Senator,*  Hirschberg,  and  others. 
These  facts  indicate  a  certain  relationship  between  tlie  sexual  system  of 
the  female  and  the  liver,  but  they  do  not  indicate  the  nature  of  the  con- 
nection, if  any  exist,  between  this  condition  and  acute  yellow  atrophy. 

The  influence  of  depressing  emotions  has  been  supposed  to  be  enertive 

»  General  FiddJIo&pitcJy  December,  1863. 

'7)f  J^EUU  du  Foie  ehez  Us  Femellts  en  Laetalion.  Paris,  1873  (pamphlet). 

■  Berliner  klinisehe  Wochengchrift,  1872,  p.  615,  ^'Ueber  MenBtraelfe  Gelbflacht" 
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in  producing  this  disease,  but  it  is  more  than  doubtful  if  such  a  relation- 
ship exists.  Lebert,  however,  refers  13  of  his  cases  to  this  cause,  but 
Legg,  who  bases  his  statements  on  the  study  of  100  carefully-recorded 
cases,  is  sceptical  regarding  the  effect  of  such  influences.  Syphilis  has  in 
some  instances  appeared  to  be  the  principal,  if  not  the  only,  pathogenetic 
factor,  and  Legg^  compares  the  action  of  the  virus  of  syphilis  to  the  effect 
of  phosphorus,  mercury,  etc. 

Pathological  Anatomy. — The  anatomical  changes  occurring  in  this 
disease  indicate  the  existence  of  a  systemic  condition :  the  lesions  are  not 
limited  to  the  liver,  but  involve  various  other  organs.  The  changes  in 
the  liver  should  be  first  described,  since  the  name  of  the  disease  is  derived 
from  the  alterations  in  this  organ.  As  the  name  indicates,  the  lesions 
are  atrophic,  but  not  all  examples  show  this.  In  some  cases  there  is 
little  change  in  the  size  of  the  organ  ;  in  others  the  wasting  is  extreme ; 
certainly  in  all  typical  examples  the  liver  is  reduced  in  size.  The  varia- 
tions in  size  observed  are  prooably  due  to  the  stage  at  which  the  inspec- 
tion is  made :  if  early,  the  organ  may  not  be  reduced  in  size,  may  be 
even  somewhat  enlarged  by  the  deposition  of  new  material ;  if  later,  the 
atrophic  changes  will  be  more  or  less  pronounced.  When  the  atrophy 
has  taken  place,  the  size  of  the  liver  is  reduced  to  one-half,  even  to  one- 
third,  of  its  original  dimensions ;  it  is  then  soft,  almost  like  pulp,  and 
cannot  maintain  its  shape,  but  flattens  out  on  the  table.  The  capsule  is 
much  wrinkled  and  the  color  of  the  organ  is  yellowish,  variegated  by 
islets  of  reddish  or  brownish-red  color,  these  spots  being  somewhat 
depressed  below  the  general  surface  and  having  a  firm  texture.  On 
section  the  boundaries  of  the  lobules  are  either  lost  or  have  become 
very  indistinct,  the  line  of  section  being  bloodless.  The  knife  with  which 
the  sections  are  made  becomes  greasy.  In  some  instances  ecchymoses  are 
discovered  under  the  (»psule,  and  rarely  hemorrhagic  extravasations  in 
the  substance  of  the  liver.  The  bile-ducts  are  found  intact,  as  a  rule. 
The  greatest  change  in  the  size  of  the  liver  is  observed  in  the  left  lobe. 
The  duration  of  the  disease,  as  has  been  indicated  above,  has  a  marked 
influence  over  the  size  and  condition  of  the  liver.  The  atrophic  shrink- 
ing of  the  liver  occurs  more  decidedly  after  the  ninth  day.  In  general, 
the  tissue  of  the  liver  is  soft  and  pulpy  in  consistence.  On  microscopic 
examination  the  most  important  alterations  are  seen  to  have  occurred  in 
the  hepatic  cells;  ultimately,  these  cells  disappear,  being  replaced  by 
fatty  and  connective-tissue  detritus;  but  before  this  stage  is  reached 
important  alterations  have  taken  place  in  the  form  and  structure  of  these 
bodies :  the  cells  become  granular  and  fatty,  and  lose  their  sharpness  and 
regularity  of  contour,  especially  at  the  periphery  of  the  lobule,  but  ulti- 
mately all  the  cells  within  the  lobule  undergo  atrophic  degeneration.  In 
this  atrophic  degeneration  of  the  hepatic  cells,  in  their  fatty  degeneration, 
and  ultimately  entire  disappearance,  consist  the  real  proofs  of  the  disease. 
The  red  islets  of  tissue  already  alluded  to  consist  of  the  fatty  detritus 
mixed  with  crystals  of  hsematoidin. 

More  or  les^  increase  of  the  connective  tissue  is  noted  in  many  of  the 
cases — ^increase  of  connective  tissue  with  numerous  young  cells  formed 
atound  the  vessels  and  the  bile-ducts  (Waldeyer^.     The  changes  in  the 

'^  Onlhe  BUe,  Jaundiee,  and  Bilimts  Diseases,  loe.  eii, 
*  Arch,  Jur  path.  AnaL,  1868,  p.  536,  Band  xliiL 
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liver  would  surely  be  incomplete  without  some  references  to  the  minute 
organisms  which  play  so  important  a  part  in  modern  pathology.  Wald- 
eyer  was  the  first  to  demonstrate  the  presence  of  bacteria  in  the  pigmeDt- 
remains  of  the  hepatic  cells.  Other  observers  have  been  unable  to  detect 
them^  so  that  at  present  the  parasitic  origin  of  this  affection  remains  sub 
judice. 

Important  changes  also  take  place  in  the  spleen,  but  the  opinions  on 
this  point  are  somewhat  contradictory.  Frerichs  found  the  spleen 
enlarged  in  most  of  his  cases ;  Liebermeister,  on  the  otlier  hand,  and 
Legg/  find  that  the  spleen  is  enlarged  in  about  one-third  of  the  cases. 
When  the  atrophic  changes  occur  in  the  liver,  more  or  less  swelling 
of  the  splenic  veins  must  occur  in  consequence  of  portal  obstruction. 
The  peritoneum,  especially  the  omental  part,  is  the  scat  of  multiple 
ecchymoses,  and  the  endothelium  is  fatty.  The  mesenteric  glands  are 
usuaJly  swollen.  More  or  less  blackish  or  brownish  fluid,  consisting  of 
altered  blood,  is  usually  found  in  the  stomach,  and  the  same,  assuming  a 
tar-like  consistence,  in  the  large  intestine.  Ecchymoses  of  rather  sniall 
size  are  distributed  over  the  stomach  and  intestines.  The  epithelium  of 
the  stomach-glands  is  found  granular  and  disint^ratin^,  and  a  catarrhal 
state  of  the  gastro-intestinal  mucous  membrane  exists  throughout  The 
secretions  are  never  normal,  and  the  stools  are  wanting  in  bile  or  present 
a  tarry  appearance,  due  to  the  presence  of  blood. 

Important  changes  take  place  in  the  kidneys.  They  consist  essentially 
in  a  granular  and  fatty  d^neration  of  the  tubular  epithelium,  whence 
the  altered  appearance  of  the  cortex.  Multitudes  of  bacteria  crowd  the 
pyramids.  Ecchymoses  also  are  found  in  the  mucous  membrane  of  the 
pelvis  of  the  kidney,  in  the  bladder,  and  indeed  all  along  the  genito- 
urinary tract. 

The  muscular  tissue  of  the  heart  is  in  a  state  of  acute  &tty  degenera- 
tion, beginning  with  a  granular  change  which  may  at  the  outset  be  of 
very  limited  extent  and  involve  but  few  fibres.  The  endo-  and  pericar- 
dium are  studded  with  ecchymoses  or  marked  by  hemorrhagic  extrava- 
sations, and  the  pleura  presents  similar  appearances,  but  not  to  the  same 
extent. 

The  brain  does  not  always  show  evidences  of  change,  but  in  many 
instances  there  are  ecchymoses  of  the  meninges ;  the  wsdls  of  the  vessels 
are  affected  by  fatty  defeneration. 

The  tissues  of  the  body  are  more  or  less  deeply  stained  with  bile.  The 
pathological  change  on  which  the  jaundice  depends  has  been  variously 
stated,  but  the  most  probable  explanation  is  that  which  refers  it  to 
mechanical  obstruction  of  the  bile-ducts,  eitlier  by  catarrhal  swelling  or 
fatty  degeneration  of  the  epithelium.  Notwithstanding  the  prominence 
of  the  hepatic  symptoms,  acute  atrophy  of  the  liver  is  probably  only  one 
element  in  a  constitutional  morbid  complexus. 

Sy^iptoms. — ^Acute  yellow  atrophy  begins  in  two  modes — ^the  grave 
symptoms  preceded  by  mild  prodromes,  or  the  most  serious  symptoms 
appear  at  tue  onset.  The  former  mode  is  the  more  common.  The  usual 
prodromes  are  referable  to  the  gastro-intestinal  canal,  and  consist  of  loss 
of  appetite,  nausea,  vomiting,  a  bitter  taste  in  the  mouth,  headache,  and 
general  malaise.     Indeed,  the  opening  attack  may  be  much  like  an  ordi- 

^  On  ^  Biltf  Jaundiotj  and  Bilious  DiseateSf  supra. 
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aary  bilious  seizure  or  acute  gastro-duodenal  catarrh  or  a  sick  headache. 
In  some  cases  the  initial  symptoms — nausea  and  diarrhoea — ^appear  to  l)e 
induced  by  an  indigestible  article  of  food.     Jaundice  never  fails  to  be 

? resent  at  some  period,  but  is  usually  one  of  the  prodromic  symptoms, 
t  has  no  special  characteristics  by  which  the  gravity  of  the  approaching 
seizure  may  be  measured.  It  is  usually  rather  deep,  and  all  parts  are 
deeply  stained,  but  the  coloration  may  be  limited  to  the  body  and  upper 
extremities.  No  change  in  pulse  or  temperature,  except  the  usual  depres* 
sion  of  both  functions,  is  to  be  observed;  the  urine  is  deeply  stained  with 
pigment,  and  the  feces  are  grayish,  colorless,  or  parti-colored. 

The  period  of  time  elapsing  before  the  serious  symptoms  come  on  is 
not  constant ;  from  one  week  to  several  months  have  been  the  variations 
observed.  In  a  minority  of  the  cases  no  prodromes  have  occurred,  but 
the  grave  symptoms  have  declared  themselves  at  once.  From  the  appear- 
ance of  the  jaundice  up  to  the  onset  of  severe  symptoms  the  time  has  varied 
from  two  weeks  to  several  months,  but  has  rarely  exceeded  three  mouths. 
Daring  this  time  there  may  be  nothing  to  indicate  the  gravity  of  the 
approaching  symptoms ;  in  fact,  the  case  then,  as  at  the  onset,  seems  to  be 
one  of  simple  gastro-duodenal  catarrh  associated  with  catarrhal  jaundice. 
The  onset  of  serious  symptoms  is  most  usually  announced  by  dilatation 
of  the  pupil.  If,  therefore,  in  a  case  of  apparently  simple  catarrhal  jaun- 
dice, especially  in  a  pregnant  female,  thei*e  should  occur  without  apparent 
reason  a  marked  and  persistent  dilatation  of  the  pupil,  the  possibility  of 
the  case  being  one  of  acute  atrophy  should  be  appreliended.  This  sym]> 
torn  is  not,  alone,  of  sufficient  value  to  decide  the  character  of  the  case, 
but  then  an  obstinate  insomnia  comes  on,  violent  headache  is  experienced, 
there  is  more  or  less  confusion  of  mind,  and  jactitations  or  an  extreme 
restlessness  occurs.  When  such  pronounced  nervous  symptoms  appear 
the  character  of  the  attack  is  explained. 

Various  divisions  have  been  proposed  to  mark  the  type  of  the  symp- 
toms :  thus,  the  icteric  period  embraces  the  prodromal  symptoms  with 
jaundice ;  the  toxaemic  period  is  that  stage  characterized  by  profound 
nervous  disturbances.  Ozonam  has  divid^  the  symptoms  into  those  of 
the  prodromal  period  and  those  of  the  serious  stage,  the  latter  b^ing  sub- 
divided into  the  symptoms  of  excitation  and  those  of  collapse.  There 
may  be  no  prodromal  period,  however ;  without  any  preliminary  symp- 
toms the  patient  is  suddenly  seized  with  delirium  and  passes  into  a  condi- 
tion of  coma  and  insensibility,  or  the  first  evidence  of  serious  illness  may 
be  convulsions.  It  is  probable,  however,  that  in  even  the  most  sudden 
cases  mild  prodromal  symptoms  had  occurred,  but  were  overlooked. 
There  is  much  variability  in  the  symptoms  of  tlie  toxaamic  period. 
There  are  three  symptoms :  excitement  with  delirium,  sometimes  delir- 
ium ferox;  coma,  less  or  more  profound;  and  convulsions.  Legg  has 
numerically  expressed  the  relative  frequency  of  these  symptoms  thus : 
Of  100  cases  of  unquestionable  acute  atrophy,  76  had  become  comatose, 
59  were  delirious,  and  32  had  suffered  convulsions.*  According  to  the 
same  authority,  delirium  and  coma  were  associated  together  in  about  one- 
half  of  the  cases,  but  in  pregnant  women  coma  often  occurs  alone  (Legg). 
Usually,  when  convulsions  happen  there  has  been  either  coma  or  delirium. 
With  these  cerebral  symptoms  there  are  often  present  various  disturb- 

^  On  the  BiUj  Jaundice^  and  BUiouB  Diseases,  loe,  cit. 
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ances  of  motility  and  sensibilitjy  such  as  local  convulsions^  jactitations, 
hiccough^  extreme  restlessness,  paralysis  of  the  sphincters,  and  inconti* 
nence  of  urine  and  feces  or  retention,  grinding  of  the  teeth,  exalted  sen- 
sibility of  the  skin,  or  it  may  be  complete  ansesthesia,  severe  itching  of 
the  surface,  etc. 

During  the  toxsemic  period,  and  directly  dependent  on  the  retention  of 
excrementitious  matters  in  the  blood,  hemorrhages  occur  from  the  mucoos 
surfaces,  frpm  wounds,  and  into  the  various  serous  membranes.  A  dianged 
state  of  the  blood  being  present  in  all  cases  of  this  disease,  the  proportion 
in  which  extravasations  take  place  is  high — ^in  about  71.3  per  cent  accord- 
ing to  Liebermeister,  and  80  per  cent,  according  to  L^g.  The  latter  author 
regards  these  estimates  as  rather  low.  When  hemorrhage  occurs  in  the 
stomach  in  small  amount,  it  presents  itself  as  coffee-grounds  or  as  black 
vomit,  and  in  the  intestine  in  the  form  of  black,  tarry  stools  or  melsena. 
Hemorrhage  may  also  occur  from  the  surface  of  an  ulcer,  from  a  fresh 
wound,  a  leech-bite,  etc. ;  but  the  most  usual  form  of  extravasation  of 
blood  after  the  gastro-intestinal  is  epistaxis  or  bleeding  from  the  nose. 
Women  who  abort,  as  they  are  very  apt  to  do  when  this  disease  comes  on, 
may  suffer  from  frightful  hemorrhage,  and  deaths  have  been  thus  caused. 
Various  opinions  have  been  expressed  as  to  the  cause  of  the  hemorrhagic 
condition — by  some  attributed  to  the  changes  in  the  composition  of  the 
blood ;  by  others  to  the  alterations  of  the  vessel  walls ;  both  factors  are 
doubtless  concerned. 

During  the  prodromic  period  the  temperature  of  die  body,  as  in  the 
case  of  ordinary  un^mplicated  jaundice,  is  rather  depressed  below  nor- 
mal, sometimes  as  much  as  two  degrees ;  but  when  the  toxsemic  stage 
comes  on  the  body-heat  rises  to  a  variable  extent,  but  usually  over  100°  F. 
In  some  cases  no  febrile  movement  can  be  detected ;  in  others  a  very  con- 
siderable elevation  of  temperature  occurs,  but  very  rarely  attains  to  105® 
or  106°  F.  The  pulse  becomes  very  rapid,  in  some  instances  rising  to 
140 ;  but  without  any  apparent  cause  it  may  fall  suddenly  to  70  or  80, 
and  these  fluctuations  may  take  place  several  times  a  day.  The  rise  of 
temperature  and  a  very  rapid  pulse  may  come  on  in  the  final  coma  only; 
and  immediately  after  death,  as  Legg  points  out,  the  body-heat  may  attain 
the  maximum  elevation. 

As  the  toxsemic  period  develops  the  tongue  becomes  dry,  glazed,  fis- 
sured, sordes  form  on  the  teeth  and  lips,  the  breath  becomes  fetid,  and 
the  breathing  may  assume  the  Cheyne-Stokes  type.  The  nausea  and 
vomiting  of  the  prodromal  period  persist,  and  the  ominous  coffee- 
grounds  appear  in  the  rejected  matters,  or  grumous  masses— clots  acted 
on  by  the  gastric  juice — ^are  brought  up.  Black,  pitch-like,  or  tarry 
stools,  the  result  oi  hemorrhage,  are  passed  towaid  the  end — ^involun- 
tarily when  liquid.  When  no  blood  is  present  the  stools  are  grayish 
and  without  bile.  Constipation  may  be  the  condition  instead  of  diar- 
rhoea in  about  one-third  of  the  cases. 

Various  eruptions  have  been  observed  on  the  skin,  such  as  petechi», 
roseola,  eczema,  etc.,  but  their  very  variety,  as  their  occasional  appear- 
ance, indicates  their  accidental  relationship  to  the  disease. 

The  urine  is  much  altered  in  character,  but  it  is  usually  acid  in  reac- 
tion, although  it  has  been  observed  neutral  or  alkaline.  The  specifi*^ 
gravity  is  at  or  nearly  normal,  and  it  has  a  deep-brownish  or  bilious  hii^- 
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dae  to  the  presence  of  bile-pigment.  The  most  important  change  in  the 
composition  of  the  urine  is  the  diminished  quantity  of  urea  or  its  entire 
disappearance;  tlie  phosphates,  and  especially  the  chlorides^  are  also 
usually  diminished  in  amount;  and  albumen  and  leucin  and  tyrosin 
appear  to  a  lesser  or  greater  extent,  together  with  hyaline,  fatty,  and 
granular  casts. 

Although  the  observations  are  somewhat  contradictory,  it  seems  pretty 
definitely  established  that  the  blood  is  more  or  less  altered  in  composi- 
tion, morphological  and  chemical.  The  red  corpuscles  are  diminished 
in  amount,  and  oflen  deformed ;  the  white  corpuscles  are  increased ;  and 
excrementitious  products — urea,  leucin,  tyrosin,  and  cholesterin — ^are  found 
in  greater  or  less  quantity. 

Course,  Duration,  and  Termination. — Although,  as  a  rule,  the 
course  of  acute  atrophy  is  rapid,  it  is  not  invariably  so.  In  some 
instances  the  prodromic  symptoms  have  continued  through  several 
months,  but,  according  to  Thierfelder,  one-half  of  the  cases  terminate 
in  from  three  to  five  weeks,  and  in  only  10  per  cent,  is  the  duration 
continued  into  eight  weeks.  The  course  of  the  disease  is  extremely 
rapid  in  pregnant  females,  rarely  extending  beyond  the  second  week. 
An  extended  course  of  the  disease  is  due  to  delay  in  the  prodromic  stage, 
the  toxsemic  period  being  always  absolutely  and  relatively  shorter.  In 
the  condition  of  pregnancy  the  danger  is  increased  by  the  hemorrhages, 
and  the  early  termination  is  due  chiefiy  to  this  factor.  When  the  dura- 
tion of  the  disease  is  protracted  and  its  evolution  normal,  the  accumula- 
tion of  hei)atic  excrementitious  matters  sets  up  cerebral  disturbance,  which 
becomes  a  pronounced  feature  of  the  case. 

The  termination  cannot  probably  be  otherwise  than  fatal.  As  in  the 
course  of  the  disease  the  hepatic  cells  undergo  solution  and  disintegration, 
their  restoration  can  hardly  be  regarded  as  possible,  certainly  not  proba- 
ble. Any  curative  result  must,  then,  be  wrought  in  the  prodromic  period, 
when  the  diagnosis  must  be  viewed  with  some  mistrust. 

Diagnosis. — George  Harley*  maintains  the  singular  doctrine  that 
acute  yellow  atrophy  is  only  the  "sporadic  form  of  the  contagious 
jaundice  of  the  tropics,"  or  yellow  fever.  He  bases  his  opinion  on 
the  identity  of  their  symptoms,  pathological  anatomy,  mortality,  and 
contagious  character;  for  he  affirms  that  acute  yellow  atrophy  may 
exhibit  contagious  power  in  temperate  climates. 

As  acute  yellow  atrophy  comes  on  as  an  ordinary  catarrhal  jaundice, 
it  is  impossible  to  distinguish  it  from  the  latter  affection  during  the  pro- 
dromal period.  When  cerebral  symptoms,  black  vomit,  and  tarry  stools 
appear,  the  area  of  hepatic  dulness  very  decidedly  diminishes,  and  leucin 
and  tyrosin  replace  urea  in  the  urine,  acute  atrophy  may  be  suspected. 

Acute  phosphorus-poisoning,  as  regards  its  symptomatology  and  mor- 
bid anatomy,  does  not  differ  from  acute  yellow  atrophy,  and  many  cases 
of  the  latter  have  been  mistaken,  it  is  supposed,  for  the  former.  To  dis- 
tinguish between  them  the  history  of  the  case  must  be  carefully  ascer- 
tained. 

When,  after  the  prodromal  symptoms,  which  may  not  be  accurately 
diagnosticated,  there  occurs  a  rapid  decline  in  the  area  of  hepatic  dulness, 
hemorrhages  take  place  from  the  mucous  surfaces,  stupor  and  delirium 

^  DUeoMB  of  the  Liver,  Amer.  ed.,  1882,  p.  255. 
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supervene,  and  urea  disappears  from  the  urine,  being  replaced  by  leadn 
and  tjrosin,  there  can  be  no  difficulty  in  coming  to  a  conclusion:  the  case 
must  be  one  of  acute  yellow  atrophy. 

Treatment. — It  was  formerly  supposed  that  a  case  of  acute  yellow 
atrophy  must  necessarily  prove  fatal,  but  this  opinion  must  now  be  modi- 
fied, since  examples  of  cure  of  supposed  cases  have  been  reported  from 
Oppolzer's  clinic,*  by  Lebert,*  by  Harley,'  and  others.  As  at  the  onset 
the  symptoms  cannot  be  distinguished  from  a  bilious  attack  or  from 
catarrhal  jaundice,  the  treatment  must  be  appropriate  to  these  states. 
When  the  serious  symptoms  begin,  a  lai^  dose  (9j)  of  quinine  should 
be  at  once  administei*^,  and  half  the  quantity  at  regular  intervals  to 
keep  up  the  cinchonism.  Phosphate  of  soda,  with  some  arseniate  and 
such  mild  hepatic  stimulants  as  euonymin,  iridin,  etc,  should  be  given 
to  maintain  a  gentle  aperient  action.  Experience  has  proved  that  active 
or  drastic  cathartics  do  harm  rather  than  good ;  on  the  other  hand,  mild 
laxatives,  especially  those  having  cholagogue  action,  seem  to  do  good. 

Important  symptoms  arising  during  the  toxcemic  period  require  rem- 
edies to  combat  them.  Nausea  and  vomiting,  and  also  diarrhoea,  are 
best  relieved  by  carbolic  acid  and  bismuth  in  combination.  Hemorrhage 
requires,  when  intestinal,  the  chloride  and  perchloride  of  iron;  when 
from  other  mucous  surfaces,  ergotin,  gallic  acid,  and  other  hsemostatics. 
The  depression  of  the  vital  forces  should  be  treated  by  small  and  fre- 
quently-repeated doses  of  alcohol,  by  quinine,  by  iron,  and,  under  some 
conditions,  by  digitalis.  After  the  disint^ration  of  the  hepatic  cells 
has  been  produced  no  remedies  can  be  of  any  service.  Until  this  occurs, 
however,  it  seems  to  the  author  well  worth  while  to  attempt  to  stay  the 
destruction  by  the  administration  of  those  remedies  which,  by  their  accu- 
mulation in  tliat  organ,  indicate  a  special  affinity  for  its  tissue.  These 
drugs  are  phosphorus,  antimony,  gold,  silver,  and  mercaric  chloride. 
By  the  timely  administration  of  one  or  more  of  these  would  it  not  be 
possible  to  stay  the  progress  of  the  atrophic  degeneration? 


The  Liver  in  Phosphorus-Poisoning. 

DEFiNmoN. — ^Poisoning  by  phosphorus  may  seem  to  be  a  toxicological 
question  rather  than  a  merely  hepatic  disease,  but  as  the  morbid  complexu9 
thus  induced  is  so  similar  to  acute  yellow  atrophy  that  the  conditions  are 
regarded  as  identical  by  many  of  our  German  colleagues,  it  is  necessary  to 
enter  into  some  details  regarding  it. 

Pathogeny. — Phosphorus-poisoning  occurs  at  any  period  from  youth 
to  old  age,  but  is  most  common  from  twenty  to  thirty  years  of  age. 
Women  seem  more  inclined  to  effect  self-destruction  in  this  way  than 
are  men,  probably  because  phosphorus  matches  are  so  readily  obtained. 
Children  may  munch  match-heads  in  a  spirit  of  mischief.  That  form 
of  chronic  poisoning  seen  in  workmen  in  match-factories,  and  consisting 
in  necrosis  of  bone,  etc,  does  not  come  within  the  scope  of  the  present 
inquiry. 

A  lx)dy  poisoned  by  phosphorus  does  not  exhibit  a  tendency  to  putre- 
factive decomposition  within  the  usual  period.    The  tissues  are  more  or  less 

^  Thierfelder,  op.  cU,  *Ibid.  ^Diattun  o/lhe  Liver^  Amer.  e4.,  mtprfL 
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deeply  stained  by  bile-pigment,  and  this  coloration  extends  to  pathological 
fluids  as  well.  The  serous  and  mucous  membranes  contain  points  of  blood- 
extravasation,  but  they  are  especially  numerous  in  the  serous  membranes. 
Hemorrhages  of  this  kind  are  due  to  two  causes — ^to  the  disorganization 
of  the  blood,  and  to  fatty  degeneration  of  the  arterioles.  The  heart  is 
also  more  or  less  advanced  in  fatty  d^eneration,  the  muscles  granular, 
the  striations  obscure  or  obliterated,  and  the  whole  soft  and  easily  torn. 
The  spleen  is  usually  enlarged— often,  indeed,  to  twice  its  natural  size. 
The  liver  presents  highly-characteristic  alterations.  When  death  occurs 
early  the  organ  is  generally  enlarged,  infiltrated  with  fat,  the  connective 
tissue  undergoing  hyperplasia ;  but  in  more  advanced  cases  atrophy  has 
taken  place,  the  cells  have  disappeared  and  are  replaced  by  fat-granules, 
crystals  of  leucin  and  tyrosin,  connective  tissue,  etc. — in  fact,  the  changes 
characteristic  of  acute  yellow  atrophy.  The  jaundice  has  been  variously 
interpreted.  As  the  bile-ducts  in  acivanced  cases  are  found  to  contain  no 
bile,  but  only  a  colorless  mucus,  the  advocates  of  a  hsematogenic  jaundice 
hold  that  the  jaundice  is  due  to  a  failure  of  the  liver  to  excrete  the  biliary 
principles  in  the  blood  ;  whilst  the  opponents  of  this  view  maintain  the 
existence  of  an  obstruction  in  the  ultimate  ducts.  Harley^  has  recently 
brought  forward  some  strong  facts  and  arguments — which  we  believe  can 
be  successfully  controverted — maintaining  the  former  view.  The  jaun- 
dice of  phosphorus-poisoning,  if  Harley  s  opinion  prove  to  be  correct, 
must  be  regarded  as  a  hsematogenic  jaundice. 

The  mucous  membrane  of  the  stomach,  as  might  be  supposed,  is  more 
or  less  ulcerated  or  in  an  advanced  state  of  catarrh,  and  the  gastric  glands 
are  affected  by  fatty  degeneration. 

The  kidneys  are  affected  in  a  similar  manner  to  the  liver )  the  epithe- 
lium is  fatty  and  sometimes  detached,  and  the  same  process  is  found  to 
occur  in  the  vessels  and  epithelium  of  the  cortex. 

Syi^iptoms. — Not  only  in  the  morbid  anatomy,  but  in  the  symptoms, 
do  we  find  that  a  very  remarkable  resemblance  exists  between  acute  yel- 
low atrophy  and  phosphorus-poisoning.  As  phosphorus  is  usually  swal- 
lowed in  bulk,  some  liours  may  elapse  before  the  local  symptoms  begin, 
for  the  contents  of  the  stomach  and  the  tough  mucus  lining  the  mucous 
membrane  may,  and  usually  do,  prevent  immediate  contact  of  the  poison 
with  the  mucous  membrane.  When  the  stomach  is  entirely  empty  the 
symptoms  may  b^in  in  an  hour  or  two.  The  symptoms  produced  may 
be  arranged  in  two  groups — those  due  to  the  local  irritation  excited  by 
the  poison ;  those  due  to  its  systemic  impression.  In  the  first  group 
belong  burning  in  the  gullet,  pain,  nausea,  and  vomiting.  According  to 
Lewin,'  who  has  collected  a  number  of  cases  for  analysis,  vomiting  oa^urs 
in  26  out  of  32  instances  of  poisoning.  Some  hour&— often,  ixldeed,  three 
or  four  days — ^then  elapse  before  the  systemic  symptoms  begin.  Vomit- 
ing, which  was  for  the  time  being  suspended,  occurs  again,  and  instead 
of  the  mere  contents  of  the  stomach,  containing  more  or  less  phosphorus, 
blood,  somewhat  changed  by  the  gastric  juice— ohocolate-colored  or  as  cof- 
fee-grounds— appears  in  the  vomited  matters.  The  evacuations  from  the 
bowels  may  at  first,  as  the  contents  of  the  stomach,  appear  phosphores- 
cent, and  afterward  exhibit  the  appearances  due  to  the  presence  in  them 

*  Diseatiea  of  the  Liver^  loe.  tit, 

*  Virckoy^i  Archiv  fur  path,  AnaL,  etc.,  Band  xxi.  p.  514  et  ^q. 
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of  altered  blood.  At  this  time,  if  the  liver  be  examined  it  will  be  fonud 
somewhat  enlarged  and  tender  to  pressure,  and  on  or  about  the  third  day 
jaundice  appears ;  but  it  should  not  be  overlooked  that  jaundice,  as  Bam- 
berger^ has  shown,  may  be  postponed  to  the  second  or  third  week  after 
the  phosphorus  has  been  taken. 

In  favorable  cases  the  area  of  hepatic  dulness  decreases  and  the  jaon* 
dice  declines.  In  the  fiital  cases  certain  nervous  phenomena  become 
prominent.  There  occur  drowsiness,  developing  into  coma,  with  inter- 
current attacks  of  delirium  which  may  be  of  a  maniacal  character ;  con- 
vulsions, spasmodic  attacks,  dilated  pupils,  and  involuntary  evacuations. 
The  disorganization  of  the  blood  and  the  fatty  change  in  the  vessels  arc 
exhibited  in  the  hemorrhages  from  the  gastro-iutestinal  mucous  mem- 
brane. The  nervous  phenomena  are  due  chiefly  to  the  retention  in  the 
blood  of  various  excrementitious  matters  which  it  is  the  function  of  the 
liver  to  separate  from  the  blood.  Flint's  theory  of  cholestersemia  has 
been  so  abundantly  disproved  that  no  one  upholds  it  at  the  present  time, 
but  the  cerebral  symptoms  are  properly  referred  to  the  retention  of  all 
liepatic  excrement. 

The  temperature  in  phosphonis-poisoning  rises  from  99°  to  102°  F., 
but  it  may  reach  in  severe  cases  to  103°  to  105°  F.,  and  at  death  or 
immediately  afterward  to  105°,  even  to  107°  F.  The  same  fact  is  true 
of  acute  yellow  atrophy.  With  the  jaundice  the  pulse  declines,  but  in 
the  further  progress  of  the  case,  especially  toward  the  dof^e,  the  pulse 
becomes  rapid  and  small. 

The  changes  occurring  in  the  urine  are  highly  significant.  The  amount 
of  urea  decreases  as  the  symptoms  increase  in  severity,  pud  leucin  and  ty- 
rosin  take  its  place.  If  the  case  tends  to  recovery  the  area  again  increases 
in  amount,  but  if  the  tendency  is  in  the  opposite  direction  the  quantity  of 
urea  steadily  diminishes.  Bile  acids  and  bile-pigment  are  found  iu  quan- 
tity, and  albumen  is  present  in  small  amount. 

Course,  Duration,  and  Termination. — Phosphorus-poisoning  is 
necessarily  an  acute  affection,  but  the  duration  of  cases  is  much  influenced 
by  the  form  in  which  the  poison  is  taken.  If  in  a  liquid  and  diffusible 
form,  as  oleum  phosphoi*atum,  the  local  and  systemic  symptoms  will 
develop  in  a  few  hours,  but  if  in  solid  masses,  as  particles  of  match- 
heads,  many  hours  (six  to  ten)  may  elapse  before  the  local  irritation 
begins.  The  proportion  of  cures  in  phosphorus-poisoning  varies  from 
one-fourth  to  one-half  of  the  cases.  Much  depends,  however,  on  the 
promptness  and  efficiency  of  the  treatment.  The  prognosis  is  the  more 
favorable  the  earlier  proper  measures  of  relief  have  b^n  instituted.  If 
the  case  has  proceeded  to  jaundice,  hemorrhages,  black  vomit,  etc  with* 
out  the  administration  of  suitable  antidotes,  little  can  be  expected  from 
any  kind  of  treatment. 

Diagnosis. — The  history  of  any  case  involved  in  doubt  is  indispen- 
sable to  a  correct  conclusion.  The  phosphorescent  appearance  of  the 
matters  vomited  or  passed  by  stool  may  make  the  differentiation  com- 
paratively easy;  but  if  the  case  has  passed  beyond  this  stage,  phos- 
Chorus-poisoning  can  be  separated  from  acute  yellow  atrophy  only 
y  the  history  of  the  case.  If  the  fact  of  the  administration  of  phos- 
pnorus  is  successfully  concealed,  no  differentiation  can  be  made,  since 

^  Legg,  On  the  BiU,  Jaundice^  and  BUUna  Diaeaaet,  /oe.  dL 
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even  the  best  authoi'ities  hold  to  the  identity  of  the  toxic  symptoms  pro- 
duced by  this  poison  and  of  the  morbid  anatomy,  with  the  symptoms  and 
lesions  of  acute  yellow  atrophy. 

Treatment. — ^The  poison  sliould  be  evacuated  as  quickly  as  possible 
by  emetics  and  proper  diluents.  The  best  emetics  are  sulphate  of  copper, 
apomorphia,  and  ipecacuanha,  the  autimonial  and  mercurial  emetics  being 
unsuited,  since  their  effects  are  similar  to  those  of  phosphorus.  Oleag- 
inous protectives  do  not  prevent,  but  really  favor,  tlie  absorption  of 
phosphorus.  Decoctions  of  flaxseed,  slippery  elm,  acacia,  etc.  are  suit- 
able demulcents  and  protectives.  The  fatty  matter  in  food,  eggs,  etc. 
will  have  an  injurious  effect  by  promoting  the  solution  and  absorption 
of  the  phosphorus,  and  should  hence  be  excluded  from  the  diet.  The 
most  effective  antidote  is  oleum  tei^ebinthiuae,  and  the  most  suitable  prep- 
aration is  the  French  acid  oil.  Freshly-distilled  turpentine  appears  to 
be  almost  if  not  entirely  useless.  It  is  probable  that  the  American  oil 
which  is  old  and  has  been  exposed  to  the  air  for  many  mouths  will  answer 
the  purpose,  but  it  cannot  be  too  strongly  insisted  on  that  the  turpentine 
which  has  proved  to  be  efficient  in  phosphorus-poisoning  is  the  French 
acid  oil.  Turpentine  when  exposed  to  the  air  absorbs  oxygen  as  ozone, 
and  to  this  principle  are  probably  due  the  curative  effects  of  old  turpentine. 
Phosphorus  when  acted  on  by  this  agent  is  converted  into  a  spermaceti- 
like substance  entirely  devoid  of  toxic  ix>wer.  As  rapidly  as  possible 
the  poison  should  be  acted  on  by  the  antidote,  and  then  the  stomach 
should  be  evacuated,  using,  caeteris  paribus,  the  sulphate  of  copper,  since 
tliis  forms  an  insoluble  phosphide  with  any  portion  of  free  phosphorus, 
whilst  at  the  same  time  it  empties  the  stomach  of  its  contents.  Although 
the  immediate  results  of  the  poison  may  be  thus  removed,  the  damage  to 
the  red  corpuscrles  and  to  the  whole  mass  of  the  blood  requires  special 
management.  The  success  of  transfusion,  as  practised  by  Jurgensen,* 
proves  that  the  substitution  of  fresh  blood  may  save  life  when  the  exist- 
ing blood-supply  is  inadequate  to  the  performance  of  its  proper  functions. 
It  follows  that  if  the  toxic  effects  of  phosphorus  have  continued  for  sev- 
eral days,  blood-transfusion  will  be  necessary  in  those  cases  characterized 
by  an  inability  to  recuperate  notwithstanding  the  successful  removal  of 
the  poison. 

For  tlie  inflammatory  symptoms  produced  by  the  local  action  of  phos- 
phorus, opium  in  some  form  is  indispensable.  This  remedy  is  equally 
valuable  as  a  means  of  maintaining  the  vital  resources  and  to  prevent 
the  evil  results  of  shock  and  inflammation. 


Carcinoma  of  the  Liver. 

Definition. — ^Under  the  term  carcinoma  of  the  liver  are  included  pri- 
mary and  secondary  cancer  of  the  liver.  The  malady  with  which  we  are 
now  concerned  is  the  primary  affection,  occurring  in  the  organ  proper  or 
in  some  pathological  new  formation  connected  with  it. 

Etiology. — Heredity  is  the  most  important  factor.  A  careful  inves- 
tigation of  the  reported  examples  demonstrates  that  from  15  to  20  pel 
cent,  owe  their  origin  to  hereditary  influence  clearly,  and  probably  con- 

^  Berliner  kliniache  Wochetuchrift,  No.  21, 1871. 
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siderably  more  are  indirectly  derived  in  this  way  when  the  immediate 
connection  may  not  be  demonstrable.  Next  to  heredity,  age  must  be 
r^arded  as  the  most  important  pathogenetic  influence,  much  the  largest 
number  occurring  at  from  forty  to  sixty  years  of  age.  It  is  a  malady  of 
advanced  life,  therefore,  rather  than  of  youth  or  middle  age.  Exclud- 
ing the  female  organs  from  consideration,  it  is  quite  certain  that  sex  has 
little  special  influence,  and  that  males  and  females  are  afiected  about 
equally. 

Primary  cancer  of  the  liver  is  comparatively  infrequent,  occurring  in 
not  more  than  one-fourth  of  the  cases.  Frerichs  collected  91  cases,  and 
of  these  46  were  secondary  to  cancer  in  organs  having  vascular  conmiu- 
nication  with  the  liver. 

Pathological  Anatomy. — Under  the  term  cancer  of  the  liver  are 
included  several  distinct  forms  of  morbid  growth,  but  united  in  the 
characteristic  of  malignancy.  From  the  merely  clinical  standpoint  this 
characteristic  is  the  most  decisive  bond  of  union  between  them,  and 
serves  as  the  point  of  departure  in  the  study  of  this  affection.  Primary 
cancer  of  the  liver  is  divisible  into  two  forms :  1,  as  a  single,  defined 
tumor;  2,  &s  an  infiltration  through  the  whole  mass  of  the  organ.' 
Secondary  cancer  occurs  in  nodular  masses,  and  with  extreme  rarity  as 
an  infiltration.  The  form  of  cancer  is  really  the  same ;  the  differences 
in  structure  are  only  apparent,  the  variations  being  due  to  the  relative 
proportion  of  cells,  fibres,  and  vessels.  If  the  fibrous  stroma  is  abun- 
dant and  the  cells  small  in  quantity,  the  form  of  structure  approaches 
scirrhus ;  on  the  other  hand,  if  the  cells  lai^Iy  prei^nderate,  the  tyiie 
is  eneephaloid;  if  vessels  predominate,  it  is  called  telangiectatic.  Toe 
usual  form  in  cancer  of  the  liver  is  the  soft,  cellular  variety,  eneephaloid 
or  me<lullary.  When  the  cancerous  new  formation  is  nodular,  the  masses 
vary  in  size  from  a  pea  to  a  child's  head,*  and  are  numerous  inversely 
as  their  size.  When  the  cancer  occurs  as  a  solitary  tumor,  it  may  attain 
to  enormous  dimensions.  It  has  a  spherical  shape  usually,  protrudes 
from  the  surface  of  the  organ  somewhat  irr^ularly,  and  the  overlying 
peritoneum  is  thickened,  cloudy,  and  adherent  from  a  local  inflammation. 
The  central  portion,  whether  there  be  one,  several,  or  many  nodules,  is 
depressed,  giving  an  umbilicated  appearance  to  the  tumor;  and  this 
central  depression  is  found  to  be  soft,  almost  difiiuent,  and  full  of  iuice. 
The  fibrous  stroma  which  extends  through  this  central  soft  material  has 
a  reticulated  arrangement  and  a  shining,  fibrous  appearance.  The  can- 
cerous masses  are  not  confined  to  these  nodules,  but  extend  into  the  sur- 
reunding  hepatic  structure,  push  their  way  into  the  portal  (esi^ecially  the 
hepatic)  veins,  block  the  ducts,  and  invade  the  lymphatic  glands  in  the 
fissure  of  the  liver. 

When  the  cancerous  new  formation  takes  the  form  of  an  infiltration 
of  the  organ  instead  of  distinct  nodules,  the  liver  is  usually  uniformly 
enlarged  and  its  outlines  preserved.*  The  peritoneum  is  opaque,  thick- 
ened, and  adherent.     The  organ  is  traversed  by  fibrous  bands,  and  the 

^  Virchow,  Krankhqften  OeschwiiUiey  loe,  cit. ;  Perls,  Virehovfs  ArehhfSr  pailL  AwsL,  tie^ 
Band  Ivi.  p.  448  el  aeq. ;  Freridis,  A  CUnical  Trmiit^  etc,  Syd.  Soc  ed.,  ioc  eiL,  vol.  ii  pw 
281  el  aeg. 

*  Foreter,  Lehrbuch  der  Paihotogiaehen  AnaUmtie^  by  Seibert,  Jena,  1873. 

'  Perls,  Virehovfi  Archiv,  Band  lyi.  p.  448  et  teq. 


CARCINOMA  OF  THE  LIVER.  1035 

intervening  portion  is  a  soft,  juicy  pulp,  stained  by  the  imbibition  of  bile. 
In  extreme  cases  hiy^ly  any  portion  ot  the  proper  hepatic  tissue  remains, 
but  is  replaced  by  a  cancerous  new  formation  having  the  same  shape. 

As  regards  the  minute  structure  of  cancer  of  the  liver,  it  may  be 
regarded  as  a  degeneration  (cancerous)  of  the  proper  gland-cells  and  of 
the  epithelium  of  the  bile-ducts.  As  cancer  develops  in  the  liver  it  is 
to  be  noted  that  the  cellular  elements  preponderate  over  the  fibrous  or 
the  stroma,  and  hence  the  new  formation  presents  the  characteristics  of 
softness,  rapid  growth,  and  a  multitudinous  cellular  hyperplasia.  As 
regards  the  form  of  the  new  cells,  it  cannot  now  be  doubted  that  they 
are  descendants  of  the  secretory  gland-cells  and  of  the  epithelial  lining 
of  the  ducts.  According  to  some  observers,  it  is  to  the  proliferation  of 
the  proper  gland-cells  that  the  new  formations  owe  their  origin ;  accord-  • 
ing  to  others,  to  the  hyperplasia  of  the  cells  lining  the  ducts.     As  the 

frowth  of  the  new  formation  can  take  place  only  through  an  adequate 
lood-supply,  it  becomes  very  important  to  ascertain  its  source.  There 
can  be  little  doubt  that  primary  cancer  of  the  liver  receives  its  nutrient 
supply  through  the  hepatic  artery,  in  connection  with  which  new  capil- 
laries form  in  the  patnolc^ical  tissue. 

Secondary  cancer  of  the  liver  is  the  usual  form  of  the  specific  mani- 
festation. From  the  merely  clinical  standpoint  the  primary  affection  is 
the  more  important.  From  the  pathological  point  of  view  the  secondary 
implication  of  the  liver  may  be  a  true  metastasis  or  a  mere  communi- 
cation by  contiguity  of  tissue.  The  most  usual  metastasis  occurs  from 
epithelial  cancer  of  the  face  (Schiippel),  but  the  ordinary  communication 
of  the  new  formation  is  from  primary  cancer  of  the  stomach,  intestine, 
pancreas,  mesentery,  etc.  The  cancer  elements,  as  the  author  has  several 
times  verified,  crowd  the  lymphatics  and  veins,  and  through  these  chan- 
nels reach  the  liver  and  other  parts.  As  the  cancer  elements  in  the  case 
of  secondary  implication  of  the  liver  are  distributed  chiefly  by  the  portal 
vein,  it  follows  tnat  there  must  be  numerous  secondary  foci  and  multiple 
nodes.  Cancerous  infiltration  under  these  circumstances  is  the  rarest 
possible  form  for  the  new  growth  to  take.  The  size  and  number  of 
nodes  forming  in  these  cases  of  secondary  implication  of  the  organ  vary 
greatly — from  two  or  three  to  twenty,  or  a  hundred,  or  even  more.  As 
regards  the  form,  structure,  and  ultimate  behavior  of  the  secondary  for- 
mation, they  do  not  differ  from  the  primary.  As  respects  the  relative  pro- 
portion of  stroma  and  cellular  elements — fibres  and  cells — they  vary 
greatly,  some  presenting  the  firm  texture  of  a  predominating  fibrous 
stroma,  others  the  softness  and  ready  diflluence  of  the  excessive  cellular 
production.  The  latter  is  undoubtedly  the  usual  condition,  and  when 
the  nodular  masses  are  incised  an  abundant  creamy  juice  exudes.  With 
the  development  of  these  nodules  an  increase  in  the  size  of  the  liver 
takes  place  and  the  organ  has  an  uneven  and  indurated  feel.  As  the 
cancerous  masses  develop  the  proper  hepatic  structure  undergoes  atrophy, 
and  finally  little  is  left  of  the  organ  but  the  cancerous  new  formation. 
The  blood-vessels,  lymphatics,  and  peritoneal  investment  are  invaded, 
the  first  mentioneid  most  decidedly ;  and  especially  are  organized  exuda- 
tions the  favorite  seats  of  cancer  new  formations,  those,  for  example, 
aI)out  the  gall-bladder  and  cystic  duct  resulting  from  repeated  attacks 
of  passage  of  calculi. 
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Secondary  changes  take  place  in  the  cancerous  nodes.  As  the  cells 
develop  pressure  is  brought  to  bear  on  the  vessels  supplying  them  and 
on  each  other,  with  the  result  of  fatty  d^eneration  of  the  central  .por- 
tion, which  effects  the  change  in  the  form  of  the  nodules  and  in  their 
consistence,  already  mention^.  The  blood-supply  to  the  cancerous  nodes 
in  the  liver  is  derived  from  the  hepatic  artery,  as  Frericlis  has  deter- 
mined by  carefully-made  injections;  they  also  are  new  formations  of 
exceedingly  delicate  structure,  and  form  a  network  about  the  periphery 
of  each  mass  or  node.  By  reference  to  these  anatomical  considerations 
it  is  easy  to  understand  the  failure  of  nutrition  of  the  central  portions 
of  the  nodes. 

Pigment  cancers  of  the  liver  are  rare  as  secondary  formations,  and 
excessively  infrequent  as  primary  formations.  Tliey  are,  properly  speak- 
ing, melano-sarcomas  (Schiippel).  They  are  more  often  metastatic  than 
merely  secondary — ^that  is,  transferred  from  different  parts,  as  in  the  case 
of  melanotic  sarcoma  of  the  choroid — ^than  due  to  neighboring  disease 
transferred  by  contiguity  of  tissue.  This  variety  of  cancer,  so  called, 
takes  the  form  of  multiple  nodes  or  of  diffused  infiltration,  the  former 
more  frequently ;  but  both  modes  of  development  may  go  on  at  the  same 
time.  The  nodes  vary  in  size  from  a  pea  to  a  child's  head,  have  a  gray- 
ish, brownish,  or  blackish  tint,  and  exude  on  section  a  fluid  not  creamy 
like  true  cancernuice,  but  rather  watery  and  containing  black  particles 
floating  in  it.  In  the  case  of  diffuse  infiltration  the  pigment  masses  are 
thoroughly  distributed  through  the  original  heimtic  tissue.  In  both 
forms  the  size  and  weight  of  the  organ  are  enormously  increased.  In 
the  case  of  the  melanotic  infiltration  the  whole  organ  is  uniformly 
enlarged,  reaching  in  a  few  months  the  enormous  size  of  twelve  to 
twenty  pounds. 

Sarcomas  also  occur  very  rarely  as  primary  growths  in  the  liver,  but 
secondary  sarcomas  are  more  frequent.  There  are  fibro-sarooma,  lympho- 
sarcoma, and  osteo-sarcoma  as  secondary  deposits,  the  first  beiu^  very  firm 
in  consistence,  the  second  soil  and  medullary,  and  the  last  of  hard,  bony 
consistence. 

Symptoms. — We  are  especially  concerued  here  with  primary  cancer  of 
the  liver.  The  secondary  disease  is  so  obscured  by  the  main  and  primary 
lesion  that  a  diagnosis  may  be  impossible.  Furthermore,  the  progress  of 
the  original  disease  is  that  which  demands  immediate  consideration.  As, 
therefore,  the  secondary  implication  of  the  liver  is  of  relatively  trifling 
importance,  and  only  an  incident  in  the  course  of  the  main  disease,  the 
matter  for  consideration  now  is  primary  cancer  of  the  liver. 

It  is  the  fact  that  in  some,  even  a  considerable  proportion,  of  the  cases 
the  onset  and  progress  of  cancer  of  the  liver  are  very  obscure.  For  some 
time  the  symptoms  may  be  of  the  vaguest  description.  The  usual  history 
is  this :  A  person  of  forty  to  sixty  years  begins  to  fail  in  flesh  and  strength, 
becomes  sallow,  has  disorders  of  digestion,  pain  and  uneasiness  in  the  ri^ht 
hypochondrium,  and  the  bowels  are  now  confined,  now  relaxed.  The  abdo- 
men, notwithstanding  the  general  loss  of  fleifh,  increases  in  size,  and  the 
superficial  veins  are  enlarged ;  very  considerable  pain  is  experienced  in 
the  right  hypochondrium,  and  often  extreme  tenderness  to  pressure  is  a 

E renounced  symptom.     The  pains  are  not  limited  to  the  hepatic  region, 
ut  extend  widely  from  this  point  in  all  directions.     On  palpation  the 
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liver  is  round  to  be  enlarged,  its  texture  indurated,  and  its  outline  irregu- 
lar and  nodular,  and  pain— often,  indeed,  quite  severe — ip  developed  by 
pressure. 

The  condition  of  the  liver  on  palpation  is  best  ascertained  by  suddenly 
depressing  the  abdominal  wall  with  the  tips  of  the  fingers  arranged  in 
a  line.  Displacing  thus  the  movable  bodies  in  the  cavity,  the  liver  is 
quickly  reached,  and  nodules,  if  they  exist,  are  readily  felt.  If  the  new 
formation  has  developed  from  exudations  about  the  gall-bladder  and 
cystic  duct,  it  may  be  felt  by  suddenly  depressing  the  walls  of  the  abdo- 
men oyer  this  organ  in  the  usual  position  of  the  fissure. 

In  the  case  of  general  cancerous  infiltration  of  the  organ,  with  the 
remarkable  enlargement  which  occurs  in  such  cases,  there  will  be  present 
an  obvious  distension  of  the  right  hypochondrium ;  the  intercostal  spaces 
will  be  forced  outward  and  the  arches  of  the  ribs  rendered  more  promi- 
nent; the  area  of  hepatic  dulness,  both  vertical  and  transverse,  will  be 
increased ;  and  the  limits  of  dulness  will  move  with  a  full  inspiration 
downward,  and  with  a  full  expiration  upward.  This  mobility  of  cancer- 
nodules  of  the  liver  with  the  inspiratory  and  expiratory  changes  serves  to 
distinguish  them  from  tumors  of  the  abdominal  walls.  Seen  early,  the 
changes  in  the  size  of  a  nodule  or  of  the  liver  itself  may  be  noted  from 
week  to  week,'  especially  in  cases  of  rapidly-growing  cancer. 

As  the  cancerous  new  formations  extend  into  the  portal  system  within 
the  liver,  obstruction  to  the  portal  circulation  results  from  the  blocking 
of  the  blood -current.  Also,  interference  in  the  portal  circulation  arises 
by  compression  of  the  vessels  from  without,  either  through  the  accumula- 
tion of  cancer-products  in  the  liver  or  by  the  enlargement  of  the  lymph- 
atics in  the  fissure  of  the  organ.  In  what  way  soever  it  may  be  produced, 
the  practical  fact  remains  that  ascites  is  a  frequent  symptom,  occurring 
in  somewhat  more  than  one-half  of  the  cases.  The  character  of  the  fluid 
varies.  It  may  be  a  clear  serum  containing  a  small  proportion  of  albu- 
men ;  it  may  be  colored  by  bile  or  be  of  a  deeper  greenish  or  reddish 
hue ;  it  may  contain  flocculi  of  lymph  and  numerous  leucocytes  floating 
in  it ;  and  the  ordinary  serum  may  be  rendered  cloudy  and  be  filled  with 
slireds  of  exudation  in  consequence  of  peritonitis,  or  bloody  because  of 
hemorrhage  from  a  softening  nodule.  When  tlie  fluid  is  considerable  in 
amount  the  difliculty  of  ascertaining  the  condition  of  the  liver  is  greatly 
enhanced,  and  symptoms  due  to  the  interference  of  the  fluid  with  the 
action  of  various  organs  are  introduced  into  the  complexus  of  morbid 
signs.  Especially  is  the  upward  pressure  of  the  ascitic  fluid,  and  the 
consequent  interference  in  the  movements  of  the  lungs  and  heart,  a  source 
of  considerable  distress.  First,  a  local  and  afterward  a  general  peritonitis 
ensues  as  a  consequence  of  the  extension  outwardly  of  the  new  formations 
to  the  peritoneal  layer,  and  its  implication  by  contiguity  of  tissue  or  the 
rupture  of  a  spreading  fungous  growth  and  hemorrhagic  extravasation 
into  the  cavity.  The  peritoneal  complication  is  not  only  a  serious  addi- 
tion to  the  sufferings  experienced  by  the  patient,  but  it  adds  to  the  diffi- 
culties of  a  diagnosis.  In  the  case  of  a  celebrated  savant  who  died  of 
cancer  of  the  liver  (seen  by  the  writer)  there  was  such  a  pronounced 
peritonitis  that  the  diagnosis  made  by  the  attending  physician  was 
chronic  peritonitis.     When  this  complication  occurs,  there  takes  place 

'  Murchlson,  Clinical  Lectures,  p.  187. 
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a  decided  increase  in  the  local  tenderness^  and  this  increased  sensi- 
bility to  pressure  quickly  extends  over  the  abdomen,  causing  a  general 
exquisite  tenderness.  Besides  this  tenderness  characteristic  of  most  cases 
of  peritonitis,  distension  of  the  abdomen  and  the  decubitus  peculiar  to 
this  state  are  obvious  symptoms.  It  is  therefore  clear  that  the  occor- 
renoe  of  peritonitis  not  only  contributes  to  the  severity  and  painfulness 
of  the  case,  but  seriously  complicates  the  diagnosis. 

It  has  been  already  stated  that  pain  in  the  right  hypochondrium  is  a 
nearly  constant  symptom  in  cancer  of  the  liver.  With  the  initial  symp- 
toms, uneasiness,  heaviness,  a  sense  of  pressure  in  the  hepatic  region  are 
experienced,  and  as  the  case  progresses  more  or  less  acute  pain  develops 
as  a  rule.  But  there  are  exceptions.  In  cases  of  cancer  involving  the 
deeper  portion  of  the  liver  there  may  be  little  pain,  and  in  some  rare 
cases  of  cancer  involving  the  external  part  of  the  liver — ^the  capsule  and 
peritoneum — but  little  pain  is  experienced.  In  much  the  lai^gest  propor- 
tion of  cases  the  pain  is  severe,  and  the  production  of  any  considerable 
pain  means  the  implication  of  tlie  hepatic  plexus  of  nerves  or  tlie  hepatic 
peritoneum.  It  follows,  then,  that  the  pain  in  the  former  case  is  not 
limited  to  the  locality  of  the  disease,  but  is  more  or  less  widely  distrib- 
uted through  the  anatomical  relations  of  the  hepatic  plexus,  being  felt  in 
the  epigastrium,  the  walls  of  the  chest,  the  shoulders,  eta 

In  secondary  cancer  of  the  liver,  following  cancer  of  the  stomach, 
vomiting  is  a  constant  symptom,  but  also  in  those  cases  of  primary 
disease  m  which  the  left  lobe  is  especially  enlarged,  relatively,  are  nau- 
sea and  vomiting  pronounced  symptoms.  At  the  onset  of  the  malady 
the  appetite  fails  and  a  gastro-intestinal  catarrh  is  set  up.  More  or  less 
catarrh  of  the  bile-ducts  also  ensues.  The  interference  with  nutrition 
thus  occasioned  is  enhanced  in  those  cases  in  which  tlie  obstruction  of  the 
ducts  is  sufficient  to  prevent  the  escape  of  bile  into  the  intestine.  Jann- 
dice  is  not  a  constant  symptom,  occurring  in  little  more  than  one-third 
of  the  cases.  When  it  occurs,  the  peculiar  stools  are  present  and  the 
intestinal  digestion  is  deranged,  as  in  cases  of  ordinary  obstruction  to  the 
ducts.  In  two  cases  of  cancer  of  the  liver  occurring  in  the  writer's  prac- 
tice, and  examined  by  post-mortem,  there  were  calculi  present  in  the  gall- 
bladder ;  in  one  case  the  principal  calculus  was  egg-sliaped  and  the  sixe 
of  a  pullet's  ^g. 

The  nutrition  rapidly  fails  from  the  beginning  of  cancer  of  the  Uver. 
The  downward  pace  is  accelerated  when  the  gastro-intestinal  digestion 
fails  and  vomiting  occurs  after  taking  food.  The  skin  becomes  dry  and 
wrinkled,  and  if  not  jaundiced  has  a  peculiar  tint,  varying  in  depth  of 
color  from  an  earthy  or  fawn-like  hue  to  a  deep  bronze.  Failure  of 
strength  is  a  pronounced  symptom  from  the  beginning,  and  is  out  of 
proportion  to  the  loss  of  flesh.  As  the  wasting  advances  the  decline 
of  strength  is  accounted  for,  but  the  feeling  of  weakness  and  the  distaste 
for  exertion  which  occur  so  early  are  very  significant  signs  of  internal 
cancer,  although  they  do  not  indicate  the  position  of  the  neoplasm. 
Emaciation  finally  becomes  extreme. 

The  urine  declines  in  amount  as  the  case  progresses.  It  is  usually 
very  high-colored,  contains  bile-pigment  when  jaundice  is  present,  and 
other  forms  of  pigment  produced  by  conditions  not  at  present  known. 
Sometimes  albumen  is  present,  and  leucin  and  ty rosin  rarely. 
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CouBSE,  DuiUTiON,  AND  TERMINATION. — As  has  been  already  set 
forth,  cancer  of  the  liver  may  present  so  few  really  distinctive  symptoms 
as  to  escape  recognition.  Under  favorable  circumstances  the  diagnosis 
may  be  comparatively  easy.  In  forming  an  opinion  it  is  useful  to  review 
the  whole  course  of  the  malady  and  draw  conclusions  not  only  from  the 
characteristic  signs,  but  from  the  development  of  the  symptoms  as  a 
whole. 

A  case  of  cancer  of  the  liver  occurs  usually  after  the  middle  period  of 
life.  The  person  so  affected  begins  to  decline  in  flesh  and  strength,  has 
uneasiness  m  the  right  hypochondrium,  disorders  of  digestion,  and  begins 
to  have  a  pallid  or  earthy  hue  of  the  countenance.  Presently,  much 
pain  is  felt  in  the  hepatic  region,  the  organ  distinctly  enlarges,  and  some 
effusion  of  fluid  and  much  flatus  increase  the  dimensions  of  the  abdomen. 
Much  tenderness,  often  exquisite  sensibility,  is  produced  by  pressure  over 
the  liver,  and  oft;en  over  the  whole  abdomen.  By  careful  palpation 
nodules  can  be  made  out  and  their  growth  noted  in  those  cases  free  from 
peritoneal  inflammation.  The  abdominal  swelling  and  tenderness  incom- 
modes the  lungs,  and  a  semi-erect  decubitus  is  assumed  to  relieve  the 
pressure  on  them;  the  breathing  becomes  short,  catching,  hurried,  and 
painful,  and  sometimes  a  most  distressing  hiccough  is  superadded  to  the 
other  sufferings.  Great  wasting  and  weakness  ensue.  Jaundice  appears, 
or  the  earthy  hue  of  the  skin  deepens  into  a  bronze  discoloration.  The  case 
may  be  terminated  by  some  intercurrent  disease — by  an  attack  of  pleuritis, 

fmeumonia,  by  peritonitis  from  rupture  or  perforation,  by  intra-peritoneal 
lemorrhage,  by  an  exhausting  diarrhoea.  The  natural  termination  is  b^ 
gradual  failure  of  the  powers,  by  marasmus,  the  immediate  cause  of  death 
being  due  to  cerebral  anaemia,  to  failure  of  the  heart  from  fatty  degener- 
ation of  the  cardiac  muscle,  from  thrombosis  of  the  portal  vein,  from 
the  development  of  a  hemorrhagic  state,  and  hemorrhages  from  the 
various  mucous  surfaces,  etc.  The  duration  is  much  influenced  also  by 
the  character  of  the  cancer,  whether  scirrhous  or  medullary.  The  latter 
are  not  only  more  rapidly  growing,  more  destructive  of  the  hepatic 
tissue,  and  more  rapidly  distributed  to  neighboring  organs,  but  more 
quickly  perforate  the  capsule  and  excite  a  fatal  result  by  hemorrhage  or 
by  peritonitis.  The  average  duration  of  cancer  of  the  liver  is  variously 
stated.  Having  reference  to  my  own  personal  observation,  controlled  by 
the  experience  of  other  observers,  the  duration  is  from  three  to  nine 
months,  one  year  being  exceptional.  There  are  cases  in  which  the 
symptoms  are  very  acute,  the  progr^s  rapid,  the  whole  course  from 
tke  mitial  symptoms  to  the  termination  being  completed  in  from  two 
to  three  months.  It  need  hardly  be  observed  that  no  case  of  cancer  of 
the  liver  has  been  cured.  The  invariable  termination  is  in  death.  If 
any  case  has  seemed  to  be  cured,  it  may  be  asserted  with  confidence  that 
cancer  of  the  liver  did  not  exist. 

Diagnosis. — ^The  differential  diagnosis  is  concerned,  first,  with  the 
the  existence  of  cancer;  second,  with  its  form.  As  cancer  causes  enlarge- 
ment of  the  liver  in  two  textural  conditions — namely,  uniformly  smooth, 
and  nodular — it  must  be  differentiated  from  other  diseases  producing 
similar  results.  Amyloid  disease  and  echinococcus  cysts  present  us  types 
of  the  former;  cirrhosis  and  syphilis,  of  the  latter.  The  history  0/  the 
amyloid  disease  and  of  the  echinococcus  cyst  is  very  different,  and  both 
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develop  much  more  slowlv.  Amvloid  disease  of  the  liver  arises  alinal- 
taneously  with  the  same 'form  of  degeneration  in  other  organs,  and  is 
connected  with  suppurative  disease  of  some  kind,  with  syphilis,  with 
chronic  malarial  poisoning,  etc.,  and  may  occur  at  any  age.  Echinococcus 
cysts  enlarge  painlessly  and  do  not  impair  the  vital  forces ;  the  liver  is 
elastic,  and  under  favorable  circumstances  presents  by  palpation  the  parr- 
ing-tremor  symptom.  Cirrhosis  may  have  to  be  differentiated  at  two 
|)eriods — during  the  time  of  enlargement,  which,  however,  is  rather  brief; 
and  during  the  stage  of  contraction  and  nodulation.  The  histor}'^  in  cancer 
and  in  cirrhosis  is  different :  the  age,  the  habits  of  life,  the  rate  of  hepatic 
change,  are  opposed  in  the  two  diseases;  the  diminution  in  size  with  nodu- 
lation is  characteristic  of  cirrhosis;  enlargement  with  nodulation  belongs  to 
cancer.  The  rapid  progress  of  cancer,  the  wasting,  the  debility,  the  cachexia, 
serve  to  distinguish  it  from  all  other  affections  of  the  liver  except  acute 
yellow  atrophy  and  phosphorus-poisoning;  both,  however,  are  so  different 
in  history  and  development  as  not  to  require  differentiation.  It  may  be 
quite  impossible  in  latent  cases  to  distinguish  primary  cancer  of  the  liver 
from  secondary,  but  in  those  examples  of  the  disease  occurring  in  the 
stomach,  intestines,  and  pancreas  there  is  usually  an  antecedent  history 
of  the  primary  malady  which  distinctly  separates  it  in  point  of  time  and 
the  character  of  the  symptoms  from  the  secondary  implication  of  the 
liver.  Cancer  of  the  gall-bladder,  and  especially  of  the  organized  exu- 
dation about  it,  may  not  be  readily  separated  from  cancer  of  the  pancreas 
or  of  the  duodenum.  In  doubtful  cases  the  history  of  attacks  of  hepatic 
colic  becomes  an  important  element  in  making  the  differentiation. 

TREATJiiENT. — ^As  wc  are  not  in  possession  of  a  cure  for  cancer,  the 
ti'eatment  of  cancer  of  the  liver  must  be  palliative.  Anodynes  to  relieve 
pain,  paracentesis  of  the  abdomen  to  remove  accumulation  of  fluid  which 
causes  distress,  carbolic  acid  to  check  nausea  and  vomiting,  and  the  usual 
haemostatics  for  hemorrhage,  are  the  measures  most  necessary.  In  fact, 
the  treatment  must  be  throughout  symptomatic — for  tlie  relief  of  symp- 
toms  as  they  arise. ' 


Amyloid  Liver. 

Definition. — By  amyloid  liver  is  meant  a  deposit  in  the  cells  of  the 
organ,  in  its  vessels  and  interstitial  tissue,  of  a  peculiar  albuminoid  mat^ 
ter  called  amyloid  because  of  a  superficial  resemblance  to  starch-granules. 
Various  designations  have  been  applied  to  this  condition  of  the  organ ; 
thus  it  has  been  entitled  waxy  liver  and  lardaceous  liver,  because  of  the 
apparent  resemblance  to  wax  and  lard  respectively. 

Causes. — ^There  exists  in  the  blood  a  peculiar  material,  albuminoid  in 
form,  applied  in  the  normal  state  to  the  structure  of  tissue— dystropodex- 
trin,  as  it  is  called  by  Seegen — ^which,  when  precipitated  under  certain 
conditions  not  now  known,  assumes  the  peculiar  appearance  with  which 
we  are  now  familiar  under  the  term  amyloid.  The  character  of  the 
amyloid  matter  was  first  distinctly  set  forth  in  1868  by  Virchow,  who 
also  discovered  the  characteristic  reaction  by  which  it  can  always  be 
detected.  The  reaction  to  iodine  gave  to  the  material  the  designation 
amyloid,  or  starch-lik^,  by  which   it   is  chiefly  known.     The  circum- 
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stances  inducing  the  deposit  of  this  material  arc  by  no  means  clearly 
understood.  It  has  long  been  known  that  suppumtion^  especially  in 
connection  with  bone,  has  had  a  distinct  influence.  Syphilis,  es|)ecially 
the  tertiary  lesions  accompanied  by  pus-formation,  has  an  evident  causa- 
tive relation.  Chronic  malarial  infection  has  a  more  distant  and  doubt- 
ful, but  still  recognized,  power  to  develop  this  morbid  state.  Of  the 
various  caases  above  mentioned,  the  most  frequent  is  the  suppuration 
of  pulmonary  cavities.  In  regard  to  the  influence  of  this,  however,  it 
must  l>e  remembered  that  no  form  of  suppurative  disease  is  so  common. 
The  relative  frequency  of  the  association  between  suppurating  cavities 
and  amyloid  disease  is  not  greater  than  long-standing  necrosis  with  an 
extensive  sequestrum  is  with  the  same  state ;  but  the  actual  number  of 
the  former  is  greater.  Amyloid  disease  of  the  liver  is  most  frequent 
between  the  ages  of  ten  and  thirty,  but  it  may  occur  at  any  age,  the 
period  in  life  being  determined  by  the  operation  of  the  causes.  Thus, 
Frerichs'  statistics  are :  under  ten  there  were  3  casas,  from  ten  to  twenty 
there  were  19,  and  from  twenty  to  fifty  there  were  37  cases.  Men  are, 
relatively  to  sex,  more  frequently  attacked,  and  in  the  proportion  of 
three-fourths,  but  this  difference  means,  of  course,  the  character  of  men's 
occupations  and  tlieir  greater  liability  thereby  to  the  accidents  and  dis- 
eases incident  to  such  employments. 

Besides  the  pathogenetic  factors  above  mentioned,  it  may  be  well  to 
refer  in  this  connection  to  the  effect  of  long-standing  neoplaspis.  It  has 
been  found  that  amyloid  disease  is  produced  in  some  subjects  by  the 
cachexia  resulting  from  the  slow  development  and  persistence  of  such  a 
new  formation.  The  special  character  of  the  neoplasm  is  of  less  import- 
ance in  respect  to  this  condition  than  the  constitutional  condition — the 
cachexia — ^induced  by  its  slow  growth  and  interference  with  nutrition. 
Although  long-standing  disease,  esj^ally  of  a  suppurative  kind,  is  known 
to  be  necessary  to  cause  amyloid  clisease,  Cohnheim*  has  lately  published 
some  facts  which  seem  to  prove  that  the  degeneration  may  occur  more 
speedily  than  has  been  heretofore  supposed.  He  has  shown,  contrary  to 
the  previously-accepted  view,  that  amyloid  degeneration  may  follow  in 
three  months  after  the  reception  of  a  gunshot  wound.  He  records  three 
cases  in  which  the  amyloid  deposits  ensued  in  six,  five,  and  three  montlis, 
respectively. 

According  to  the  author's  observation,  a  peculiar  somatic  type  is  either 
necessary  to,  or  at  least  is  greatly  promotive  of,  the  amyloid  degeneration. 
If,  for  example,  the  same  suppurative  process  occurs  in  a  person  of  a  blond 
and  lymphatic  type  and  in  another  of  brunette  and  nervo-muscular  tyjK, 
the  former  will  be  much  more  likely  to  suffer  from  amyloid  change  than 
the  latter.  "The  gelatinous  progeny  of  albuminous  parents"  is  the  mode 
of  expression  used  to  designate  this  particular  type. 

Pathological  Anatomy. — ^To  use  the  term  amyloid  liver  is  rather 
misleading,  since  this  indicates  the  restriction  of  the  morbid  process  to  the 
liver,  whereas  it  is  perfectly  well  known  to  be  rather  widely  distributed 
through  various  organs  and  tissues  of  the  body.  The  term  amyloid  is 
itself  confusing,  since  the  albuminoid  material  so  designated  is  not  really 
starch-like.  The  corpora  amylacea,  so  called,  differ  materially  from 
starch-granules,  and  still  more  from  the  amyloid  matter.     According  to 

^  Virekov^a  Archiv,  vol.  liv.  p.  271  ei  8eq.,  ''Zur  Kentnias  der  Amjioidentartnng." 
Vol.  IL— «« 
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Wagner,^  these  substances  "have  nothing  in  common.'*  In  the  study  of 
the  amyloid  deposit  it  has  not  been  possil)Ic  to  separate  it  from  the  tissue 
in  which  it  is  imbedded ;  hence  the  published  analyses  of  this  peculiar 
material  are  probably  far  from  correct.  However,  it  has  been  reudered 
probable  that  the  amyloid  de}K)sit  has  close  affinities  with  fibrin.  One 
of  the  theories — that  of  Dickinson  of  London — assumes  that  this  material 
is  fibrin  deprived  of  tlie  potash  associated  intimately  with  it.  Aooording 
to  Seegen,  dystropodextriu,  a  material  existing  in  normal  blood,  agrees 
with  amyloid  matter  in  its  most  essential  characteristics.  Although 
Dickinson's  tlieory  is  not  tenable,  it  has  served  a  useful  purpose  in  sliow- 
ing  the  clo^  affinity  of  fibrin  with  tliis  pathological  product.  What 
view  soever  may  be  entertained  of  its  nature,  it  is  certain  that  the  mate- 
rial to  which  we  apply  the  term  amyloid  is  of  albuminous  origin.  Under 
circumstances  witli  which  we  are  now  unacquainted  this  matcnal  is  depos- 
ited from  the  vessels,  and,  instead  of  undergoing  organization  and  con- 
tributing to  the  structure  of  tissues,  remains  unorganized  and  unappro- 
])riated.  It  is  known  that  this  deposition  of  {he  amyloid  material  is 
related  to  the  process  of  suppuration  and  to  certain  cachexise,  but  the 
intermediate  steps  remain  unknown  and  inexplicable. 

The  amyloid  matter  is  first  exuded  into  the  coats  of  the  finest  ramifi- 
cations of  the  hepatic  artery,  and  therefore  the  first  apix^arance  of  the 
disease  is  in  the  middle  zone  of  tlie  lobules.  In  this  respect  pathologists 
are  agreed :  tliat  the  amyloid  de|)osits  first  appear  in  the  walls  of  the  ves- 
sels. Wagner  maintained,  in  opi)osition  to  virchow,  that  the  exudation 
is  limited  to  the  vessels  and  does  not  extend  to  the  hepatic  cells,  which 

Serish  by  pressure  and  consequent  atrophy.  This  point  has  not  yet  been 
ecided.  It  seems  most  probable,  however,  that  the  ramifications  of  tlie 
hepatic  artery  and  all  the  capillaries  of  the  lobule  arc  affected,  and  that 
the  deposits  in  them  lead  to  atrophic  degeneration  of  the  cells. 

In  consequence  of  this  extensive  implication  of  the  vascular  system  of 
the  liver  important  changes  occur  in  the  size,  density,  and  appearance  of 
the  liver.  The  organ  is  greatly  enlarged  in  all  its  diameters.  When  felt 
through  the  walls  of  the  alxlomen  its  outline  is  distinct,  it  Ls  firm,  even 
hard,  to  the  sense  of  touch,  and  it  projects  from  a  finger's  breadth  to  a 
Iiand's  breadth  below  the  margin  of  the  ribs.  The  increase  of  si^e  of 
the  amyloid  liver  is  very  great,  attaining  in  weight,  on  the  average,  twice 
that  of  the  normal  organ ;  but  this  size  may  be  largely  excecdal  in  excep- 
tional instances.  In  respect  to  sha})e  and  outline  the  amyloid  liver  does 
not  differ  from  the  normal  organ ;  for  although  its  dimensions  are  in- 
creased, its  relations  to  the  parts  adjacent  are  not  altered.  The  weight  of 
the  amyloid  liver  may  reach  ten,  twelve,  even  sixteen  pounds  avoirdupois. 
The  color  of  the  amyloid  liver  is  very  different  from  that  of  the  nomud 
organ :  instead  of  having  the  reddish-brown  tint,  it  becomes  grayish,  yel- 
lowish, or  reddish-gray.  In  consistence  the  amyloid  liver  is  firm  and 
rather  elastic  and  doughy,  and  on  section  the  margins  of  the  incision  are 
well  defined,  even  sharp.  A  very  characteristic  feature  of  tlie  cat  surface 
is  its  paleness,  anaemia,  or  bloodlessuess,  and  scarcely  any  blood  is  exuded, 
even  from  the  large  vessels.  The  ap{>earance  of  the  incised  surface  of  tlie 
liver  has  been  described  by  comparison  with  various  substances :  accord- 
ing to  one,  it  is  waxy ;  aooording  to  another,  it  is  lardaeeous.    A  thin 

^  A  Maniud  of  Oeneral  Pothdogy^  by  Prof.  Dr.  £.  Wngner,  p.  325  d  if^. 
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section  of  a  part  of  the  liver  far  advanced  in  the  amyloid  change  is  dis- 
tinctly translucent,  almost  transparent;  but  a  marked  difference  is  observ- 
able between  tlie  amyloid  matter  and  the  lobules  proper,  even  in  tlie  cases 
of  extreme  deposit.  The  lobules  are  separated  by  an  opaque  yellow  bor- 
der, and  the  centre  of  each  is  marked  by  a  spot  of  a  similar  yellow  color. 

The  amyloid  material  is  remarkable  for  its  power  to  resist  the  action  of 
chemical  agents  and  putrefactive  decomposition.  The  test  originally  pro- 
posed by  Virchow — iodine— continues  to  be  the  most  characteristic.  Orth* 
suggests  a  method  of  applying  it  which  is  very  excellent  in  resi>ect  to  the 
clearness  with  which  the  reaction  is  shown :  A  large,  thin  section  of  the 
affected  liver  is  placed  in  a  saucer  of  water  containing  some  iodine,  and 
after  the  reaction  has  taken  place  is  laid  on  a  white  plate.  Iodine  tinc- 
ture, diluted  or  the  compound  solution,  is  brushed  over  the  affected  region, 
when  tlie  amyloid  matter  assumes  a  deep  mahogany  tint  and  the  normal 
tissues  a  merely  yellowish  hue.  The  distinctness  of  the  reaction  may  be 
increased  by  brushing  over  the  iodized  surface  some  dilute  sulphuric  acid, 
when  the  amyloid  matter  takes  a  deep  violet,  almost  black,  color. 

Only  a  part  of  the  organ — ^namely,  the  smaller  veasels — may  be  involved 
in  the  degeneration,  and  this  may  be  restricted  to  patches  or  parts  of  the 
organ.  With  the  amyloid  change  there  may  be  associated  syphilitic  gum- 
mata,  or  the  liver  may  be  more  or  less  advanced  in  fatty  degeneration  or 
in  cirrhosis.  Those  parts  of  the  organ  not  invaded  by  the  disease  are  not 
often  entirely  normal ;  they  are  more  or  less  darkened  in  color  by  venous 
congestion,  oistinctly  softer,  etc.  The  amyloid  change  is  not  limited  to 
the  liver,  but  extends  to  the  kidneys,  lymphatic  glands,  the  intestinal 
mucous  membrane,  etc. 

Symptoms. — As  the  amyloid  change  in  the  liver  is  usually  coincident 
with  a  simultaneous  alteration  of  other  organs,  and  as  tlie  deposits  cha- 
racteristic of  the  affection  are  dependent  on  long-previous  disease  of  an 
exhausting  kind,  it  is  not  surprising  that  the  subjects  of  this  affection 
present  the  evidences  of  a  cachexia.  To  the  effects  of  a  chronic  malady 
we  have  added  the  complications  growing  out  of  the  amyloid  change  in 
the  liver,  associated,  as  it  usually  is,  with  amyloid  degeneration  of  other 
im]x)rtant  organs. 

The  symptomatic  expression  of  amyloid  liver  is  therefore  mixed  up 
with  various  derangements  that  occur  simultaneously,  but  especially  with 
the  causes  inducing  the  existing  cachexia,  with  chronic  suppuration  of 
pulmonary  cavities,  or  in  connection  with  diseased  bone,  with  the  syphil- 
itic cachexia,  or  with  chronic  malarial  toxaemia.  With  what  cause  soever 
the  cachexia  may  be  associated,  the  sjTnptomatology  of  amyloid  liver  is 
secondary  to,  or  ingrafted  on,  the  conditions  produced  by  the  cachexia. 
The  liver  is  enlarged  in  all  well-marked  cases  from  a  finger^s  breadth  to 
a  hand^s  breadth  or  more  below  the  inferior  margin  of  the  ribs ;  it  is  also 
firm  to  the  touch,  well  defined,  elastic,  and  its  margin  rounded,  but  yet 
well  defined.  There  is  usually  no  tenderness  nor  pain,  and,  without  any 
uneasy  sensations  to  indicate  the  change  taking  jJace,  the  organ  is  found 
to  have  slowly  enlarged,  sometimes  to  an  extraordinary  extent.  Careful 
palpation  may  also  demonstrate  an  enlargement  of  the  spleen.  When 
the  abdominal  muscles  are  relaxed  and  there  is  no  swelling  of  the  abdo- 
men by  flatus  or  peritoneal  effusion,  the  very  considemble  enlargement  of 

^  Dioffnons  in  Pathological  Anatomy ^  Riverside  Press,  1878,  p.  321. 
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the  liver  can  be  readily  ascertained.  If  the  effusion  is  not  so  great  as  tc 
distend  the  abdomen  unduly,  the  increased  consistence  and  dimensions  of 
the  liver  can  still  be  made  out  with  comparative  ease.  The  hepatic  func- 
tions are  not  always  sufficiently  disturbed  to  produce  characteristic  symp- 
toms. In  a  small  proportion — scarcely  one-tenth— of  the  cases  doe? 
jaundice  appear,  and  when  present  it  is  due,  usually,  to  enlargement  of 
the  lymphatics  in  the  hilus  of  the  organ,  and  thus  directly  compressing 
the  hepatic  duct.  In  the  writer's  exi)ericncc,  although  jaundice  has  not 
occurred,  there  ^vas  present  a  peculiar  dark  earthy  or  bronzed  tint  of  the 
skin,  significant  of  chronic  hepatic  troubles.  Obstruction  of  the  portal 
circulation  is  rather  unusual,  and  the  explanation  b  to  be  found  in  the 
fact  that  the  amyloid  degeneration  occurs  first  in  the  radicles  of  the 
hepatic  artery.  In  about  one-fourth  of  the  cases  ascites  is  present,  but 
in  a  somewhat  larger  proportion  hemorrhoids,  blackish,  tarry  stools,  and 
other  evidences  of  portal  congestion.  When  the  intestinal  arterioles  are 
attacked,  an  intractable  colliquative  diarrhoea  comes  on ;  the  stools  are 
offensive,  sometimes  light  from  the  absence  of  bile,  sometimes  dark  from 
decomposition  or  the  presence  of  blood.  When  the  stomach  arterioles 
are  also  involved,  which  is  usual  under  these  circumstances,  the  blandest 
and  simplest  articles  of  diet  will  pass  unchanged  or  simply  decomposed. 
Blood  may  be  vomited  sometimes  in  large  quantity  from  thrombic  ulcers, 
but  the  matter  ejected  from  the  stomach  when  the  case  is  well  advanced 
is  a  thin,  watery  fluid,  faintly  acid  or  neutral,  and  greenish  or  brownish 
in  color. 

An  enlarged  spleen  is  often  present,  produced  by  the  same  conditions — 
by  amyloid  dc^neration.  The  same  change  taking  place  in  the  kidney, 
the  urine  becomes  pale,  abundant,  of  low  specific  gravity,  and  albuminous. 
General  dropsy  supervenes  in  a  majority  of  the  ca.ses  finally,  due  largely 
to  the  hydrsemia ;  and  of  this  condition  ascites  is  a  part.  In  some  cases 
enlargement  of  the  abdomen  is  the  first  step  in  the  dropsical  effusion,  and 
may  throughout  be  the  most  prominent,  as  the  author  has  seen.  In  other 
cases  oedema  of  the  feet  and  legs  is  the  first  evidence  of  dropsy ;  in  still 
others  the  dropsy  is  general  from  the  beginning. 

Amyloid  liver  may  coexist  with  a  fairly  good  state  of  the  bodily  nutri- 
tion, but  if  digestion  and  assimilation  be  interfered  with  by  any  of  the 
causes  above  mentioned,  the  strength  rapidly  declines  and  emaciation 
reaches  an  extreme  degree. 

Course,  Duration,  and  Termination. — As  amyloid  liver  is  never 
a  substantive  affection,  but  secondary  to  some  constitutional  malady  or  to 
long-continued  suppuration,  its  course  must  be  considered  in  relation  to 
the  agency  producing  it.  It  is  very  silent  in  its  origin  and  progress,  and 
causes  no  pronouncm  symptoms  until  it  attains  considerable  size  and  its 
functions  are  interfered  with  by  the  extent  of  the  deposits.  The  his- 
tory of  the  affection  to  which  it  is  secondary  therefore  precedes  the  onset 
of  the  amyloid  chan^  and  accompanies  it  throughout.  The  enlai^ged 
organ,  with  tlie  results  of  its  enlai^ment  in  altered  functions  of  the 
abdominal  organs,  is  a  symptom  superadded  to  existing  disturbances. 
The  period  elapsing  in  tlie  course  of  a  chronic  suppurative  disease  before 
the  amyloid  change  occurs  differs  greatly  in  different  cases,  and  may  be 
stated  as  from  three  months  (Cohnheim's  case)  to  many  years.  Many  of 
the  cases  terminate  by  an  intercurrent  disease ;  others  by  anemic  oonvuN 
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sions ;  a  verjr  few  by  hemorrliage  from  the  stomach  or  intestines ;  and 
those  pui*suing  their  course  uninterruptedly,  by  exhaustion. 

The  prognosis  is  very  un&vorable.  By  some  a  cure  at  the  beginning 
of  the  morbid  deposits  is  r^arded  as  possible,  and  examples  of  cures  have 
been  reported.  The  writer  has  seen  supposed  cases  of  amyloid  liver  ter- 
minate in  recoveiy.  There  must  always  remain  an  impression  that  in 
such  instances  an  error  of  diagnosis  was  committed.  Those  of  syphilitic 
origin  are  probably  more  curable,  but  syphiloma  of  the  liver  may  be  con- 
founded with  amyloid  disease,  and  hence  the  cure  may  be  referred  to  the 
latter. 

Diagnosis. — Amyloid  degeneration  of  the  liver  may  be  confounded 
with  the  various  non-febrile  enlargements  of  the  orean.  An  important 
element  in  making  the  differentiation  is  the  history  of  suppuration  \n  con- 
nection with  bone,  with  lung  cavities,  with  constitutional  syphilis,  with 
chronic  malarial  toxcemia,  etc.  From  fatty  liver,  amyloid  degeneration  is 
distinguished  by  the  history  as  just  sketched ;  by  the  fatty  tendencies  of 
the  body  in  the  former,  emaciation  in  the  latter;  by  the  concomitant 
changes  in  the  spleen,  kidneys,  and  elsewhere ;  and  by  the  subsequent 
liistorjr,  fatty  liver  terminating  by  a  weak  heart  usually,  whilst  the  amy- 
loid disease  ends  in  the  modes  described  in  the  preceding  paragraph.  From 
hydatid  disease,  amyloid  liver'is  differentiated  by  the  history,  by  the  dif- 
ference in  the  physical  characteristics  of  the  enlargement,  by  the  presence 
of  the  purring  tremor  in  the  one,  its  absence  in  the  other,  and  es])ecially 
by  the  subsequent  course.  In  all  doubtful  cases  the  use  of  an  aspirator- 
needle  and  the  withcb*awal  of  some  fluid  containing  the  characteristic 
booklets  of  the  echinococcus  will  serve  to  determine  the  nature  of  the 
growth.  From  cancer,  amyloid  liver  is  sejiarated  by  the  previous  history, 
by  the  nodular  character  of  the  enlargement,  by  the  pain,  and  by  the 
cachexia  and  associated  derangements.  Whilst  amyloid  liver  is  secondary 
to  suppurative  diseases,  cancer  is  usually  secondary  to  cancer  of  the  stom- 
acli  or  other  organ  within  the  limits  of  the  portal  circulation. 

Treatment. — ^As  amyloid  disease  owes  its  origin  to  syphilis,  to  chronic 
malarial  tox£emia,  to  suppuration,  these,  so  far  as  they  are  remediable 
couilitions,  should  be  cured  as  speedily  as  may  be,  to  prevent  the  devel- 
opment of  the  amyloid  disease  or  to  arrest  it  if  begun.  Unfortunately, 
the  condition  of  the  liver  is  not  recognized  until  the  morbid  change  is 
effected,  and  therefore  practically  irremediable. 

The  treatment  necessarily  involves  that  of  the  morbid  state  to  which 
the  amyloid  deposits  are  owing.  The  syphilitic  disease  requires  iodine 
and  mercury ;  tne  malarial,  quinine,  iodine  and  the  iodides,  eucalyptus, 
iron,  etc.,  according  to  the  state  of  each  case;  and  surgical  diseases,  espe- 
cially necrosis  of  bone,  should  be  effectively  treated  by  suitable  surgical 
expedients.  The  cause  being  removed  if  possible,  what  means,  if  any, 
can  be  resorted  to  to  cause  the  absorption  of  the  amyloid  matter  ?  The 
only  specific  plan  of  treatment  hitherto  proposed  is  that  of  Dickinson,* 
based  on  his  theory  of  the  constitution  of  amyloid  matter ;  according  to 
which  the  amyloid  deposits  consist  of  fibrin  altered  by  the  sepamtion  of 
the  potash  and  soda  salts,  which  have  been  eliminated  in  the  pus.  If 
this  theory  be  admitted,  the  obvious  indication  is  to  supply  the  alkaline 
materials.     The  cases  reported  by  Dickinson  in  which  this  theory  was 

^  The  Pathoiogy  and  Treatment  of  Albuminuria^  p.  214  et  uq. 
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practically  demonstrated  were  not  sufficiently  improved  to  lend  any 
empirical  support  to  this  method. 

The  mediciual  remedies  which  do  any  good  are  the  iodides — ^notably 
the  iodides  of  ammonium,  of  iron,  of  manganese,  etc,  the  compound  so- 
lution  of  iodine,  and  the  double  iodide  of  iron  and  manganese.  As  the 
officinal  ointment  of  the  red  iodide  of  mercury,  rubbed  in  over  the  splenic 
r^ion,  does  so  much  good  in  chronic  enlargement  of  the  spleen,  it  is 
probable  that  it  will  prove  effective  in  this  form  of  enlargement  of  the 
liver.  The  writer  lias  observed  results  from  it  in  such  cases  that  justify 
him  in  strongly  urging  its  employment.  The  method  of  its  application 
consists  in  rubbing  perseveringly  a  piece  of  the  ointment,  a  large  pea  in 
size,  over  the  whole  hepatic  area,  and  repeating  it  daily  until  some  irrita- 
tion and  desquamation  of  the  skin  is  produced,  when  it  should  be  sus- 
pended until  the  parts  will  bear  renewed  applications.  Besides  the  topical 
application  of  the  red  iodide,  this  remedy  may  be  given  internally  with 
advantage  without  reference  to  syphilitic  infection.  It  seems  to  the  writer 
probable  that  bichloride  of  mercury  may  be  as  useful,  as  it  is  certainly 
more  manageable.  The  chloride  of  gold  and  sodium,  arsenic  in  small 
doses,  and  the  metallic  tonics,  so  called,  may  be  useful  carefully  admin- 
istered, especially  the  first  mentioned,  which  the  writer  believes  has  some 
real  power  over  the  disease. 

Dietetic  rules  are  of  great  importance.  As  the  hepatic  functions  are 
much  disturbed,  if  not  entirely  suspended,  it  is  necessary  to  give  those 
foods  which  are  converted  into  peptones  in  the  stomach.  As  a  rule,  fats, 
starches,  and  sweets  are  mischievous,  and  milk,  meats,  oysters,  and  the 
nitrogenous  foods  best  adapted  to  nourish  the  patient.  If  the  diarrhoea 
should  prove  exhausting,  the  mineral  acids,  with  opium,  are  the  bc:>t 
remedies.  Nausea  and  vomiting  are  best  relieved  by  carbolic  acid  mix- 
ture, and  hemorrhages  by  the  solution  of  the  chloride  or  subsulphate  of 
iron. 


Patty  Liver;  Patty  Degeneration  of  the  Liver  (Hepar 

Adiposum). 

Definition. — By  the  term  fatty  liver  is  meant  a  change  in  the  oigau 
characterized  by  the  excessive  quantity  of  fat-  or  oil-globules  contained 
in  the  cells  of  the  parenchyma. 

Causes. — The  liver  acts,  under  normal  conditions,  as  a  reservoir  for 
the  surplus  fat,  which  it  gives  out  as  the  demand  is  made.  It  is  not  only 
the  fat  brought  to  the  liver  by  the  blood  which  accumulates  in  the  organ, 
but  it  apparently  possesses  the  power  to  transform  certain  substances — 
albumen,  for  example — ^into  fat.  An  important  caasative  element,  there- 
fore, is  the  quantity  of  fat  present  in  the  food  habitually  consumed.  This 
has  been  proved  by  the  investigations  of  Radziejewsky*  and  others,  who 
have  shoAvn  that  the  fat  in  the  food  is  stored  up  in  the  normal  places  of 
dejwsit,  one  of  which,  of  course,  is  the  liver.  Another  causative  element 
is  the  formation  of  fat  from  the  albumen  of  the  hepatic  cells  in  conse- 
quence of  diminished  oxidation.  In  respect  to  both  causes  the  consump- 
tion of  oxygen  is  an  important  factor.     The  insufficient  supply  of  oxygei 

^  Virchoufn  Arckivjur  path.  Anal.,  etc,  Band  Ivi.  p.  211. 
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whidi  is  a  necessaiy  result  of  a  sedentary  life  leads  thus^  directly,  to  the 
accumulation  of  fat  in  the  liver-K)ells.  A  constitutional  predisposition  is 
also  an  important  factor.  There  are  those  who  under  certain  conditions 
of  daily  life  store  up  large  supplies  of  fat,  and  others  who  under  the 
same  conditions  continue  lean.  Women  more  tlian  men  are  subject  to 
such  inherited  predispositions. 

Again,  fatty  liver  occurs  in  the  course  of  certain  cachexia,  notably 
phthisis.  In  this  case  the  obstructive  pulmonary  lesions  interfere  with 
the  process  of  oxidation,  and  also  maintain  a  constant  hyperssmia  of  the 
portal  system.  This  condition  of  the  liver  also  occurs  in  the  cancerous 
cachexia,  in  anaemia  and  chlorosis  of  long  standing,  in  chronic  suppura- 
tive diseases,  etc  The  dyscrasia  of  chronic  alcoholism  is  a  very  common 
cause  of  fatly  liver.  At  the  same  time  that  hyperplasia  of  the  connective 
tissue  is  taking  place  the  fat  is  accumulating  in  tlic  hepatic  cells.  So  great 
is  the  accumulation  of  fat  in  the  blood  that  the  scrum  presents  a  milky 
appearance.  This  excess  in  the  quantity  of  fat  is  rather  due  to  dimin- 
ished oxidation,  to  lessened  combustion,  than  to  increased  production. 
Another  causative  element  of  the  fat-production  in  aises  of  alcoholism 
is  the  interference  of  alcohol  with  tlie  process  of  digestion  and  assim- 
ilation. 

Poisoning  by  phosphorus,  antimony,  arsenic,  and  other  metals  sets  up 
an  acute  fatty  aegeneration  of  the  Uver.  Pregnancy,  lactation,  and 
suppuration  also  have  the  same  effect,  but  to  a  slighter  and  less  per- 
manent extent. 

Pathological  Anatomy. — Fatty  liver  agrees  with  amyloid  liver  in 
that  the  fatty  deposits  increase  the  size  and  weight  of  the  organ.  The 
sur&ce  is  smooth,  the  peritoneal  investment  unaltered,  and  the  margins 
rounded.  Sometimes  the  organ  is  merely  increased  in  thickness,  some- 
times in  diameter.  It  has  a  greasy  feel  and  cuts  like  a  mass  of  fatty 
tissue.  IBxamined  at  a  low  temperature — below  freezing — it  seems  like 
a  mass  of  suet,  the  proper  structure  being  almost  extinguished  in  tlie 
fatty  metamorphosis.  The  outline  of  the  lobules  remains  distinct  even 
in  cases  far  advanced  in  the  fatty  degeneration,  but  in  the  extreme  cases 
it  is  obliterated,  the  cut  surface  presenting  a  uniformly  yellowish  or 
grayish-yellow  tint.  The  fatty  liver  is  also  wanting  in  blood ;  it  is  dr}', 
and  on  section  only  the  largest  vessels  contain  any  blood.  AVhen  cardiac 
disease  of  a  kind  to  produce  congestion  of  the  venous  system  exists — for 
example,  mitral  or  tricuspid  lesions — the  same  relative  decrease  in  the 
quantity  of  blood  in  the  liver  is  observable  after  death,  although  during 
the  life  of  the  subject  the  opposite  condition  may  have  been  present.  The 
cause  of  this  bloodlessness  of  the  fatty  liver  is  to  be  sought  in  the  pres- 
sure exerted  by  the  growing  fat-cells. 

Not  all  cases  of  fatty  liver  are  advanced  to  the  degree  indicated  in  the 
above  description.  From  the  normal  size  up  to  the  maximum  attained 
by  the  most  advanced  fatty  liver  there  are  numerous  gradations  in  the 
quantity  of  fat  and  in  the  dimensions  of  the  organ.  Fatty  d^eneration 
may  accompany  cirrhosis,  in  which  the  liver  is  contracted.  The  deposits 
of  fat  may  take  place  in  particular  areas.  In  cases  of  fatty  liver  per 
se  the  deposit  occurs  within  the  liver-cells,  as  may  be  demonstrated  on 
microscopic  examination,  the  initial  change  consisting  in  the  formation 
of  granules  in  the  protoplasm  which  ultimately  coalesce,  thus  producing 
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fat-globiiles  or  cells.  The  fatty  change  in  tlie  hepatic  cells  proceeds  in  a 
certain  methodical  manner  from  the  cells  at  the  periphery  of  each  lobule 
to  die  centre.  The  quantity  of  fat  deposited  in  the  liver  in  cases  of  £itt}' 
clmnge  is  very  great.  In  the  normal  condition  of  the  organ  fiit  exists, 
accx>iSing  to  Perls/  in  the  proportion  of  3  per  cent,  of  the  weight  of  the 
liver.  When  the  condition  of  fiitty  liver  exists  the  quantity  o?  tat  rises 
to  40,  even  45,  ]>er  cent. — ^almost  one-half.  It  is  important  to  note,  as 
was  pointed  out  by  Frerichs,  that  in  an  inverse  ratio  with  tlie  increase  of 
fat  was  the  quantity  of  water. 

That  more  or  less  fatty  change  in  the  liver  is  not  incompatible  with  a 
normal  functional  activity  is  quite  certain,  but  the  boundary  between 
health  and  disease  is  by  no  means  well  defined  in  resjiect  to  the  quantity 
of  fatty  change  in  the  liver-cells.  The  liver,  within  certain  limits,  is  a 
mere  resei'voir  of  the  surplus  fat  of  the  body,  and  hence  a  variable,  bat 
not  excessive,  amount  or  accumulation  of  fat  is  not  incompatible  with 
a  normal  functional  performance  of  the  organ.  The  limits  of  a  merely 
functional  state  and  of  a  diseased  state  are  not,  therefore,  very  clearly 
defined.  In  certain  inferior  animals,  as  Frerichs  has  shown,  a  fatty  con- 
dition of  the  liver  is  normal. 

Sy^iptoms. — ^The  signs  and  symptoms  of  fatty  liver  are  by  no  means 
well  defined.  This  state  of  the  organ,  as  a  rule,  accompanies  the  general 
tendency  to  fatty  metamorphosis  and  deposit  in  the  body.  It  is  a  symp- 
tom in  the  course  of  phthisis,  of  chronic  alcoholism,  and  of  various  forms 
of  metallic  poisoning,  but  under  these  circumstances  there  is  no  material 
change  in  the  coui'se  of  the  symptoms  produced  by  this  complication.  As 
an  independent  afiection  it  rarely,  if  ever,  exists  alone.  So  far  as  its 
symptoms  can  be  defined,  they  are  referable  to  the  organs  of  digestion 
and  assimilation  and  to  the  liver  itself. 

The  appetite  is  generally  good,  but  distress  after  eating,  acidity  and 
heartburn,  eructations  of  acid  liquid  and  of  ceitain  articles  of  diet,  are 
experienced.  The  stools  are  usually  rather  sofl  or  liquid,  wanting  ia 
color,  whitish  or  pasty,  and  occasionally  dark,  almost  black,  owing  to 
the  presence  of  blocxl.  Hemorrhoids  are  usimlly  present.  The  dis- 
charges are  ofien  oifensive  from  the  decomposition  of  certain  constit- 
uents of  the  food,  acid  and  burning  because  of  the  ])resence  of  acetic, 
butvric,  and  other  fat  acids,  or  merely  offensive  because  of  the  forma- 
tion  of  hydrogen  compounds  with  sulphur  and  phosphorus.  Notwith- 
standing the  derangement  of  the  stomachal  and  intestinal  digestion,  the 
deposition  of  fat  continues  in  an  abnormal  ratio.  Witli  the  increase  in 
body-weight  a  decline  in  muscular  power  takes  place.  The  respiratiou 
is  hurried  on  the  slightest  exertion,  and  dyspnooa  is  produced  by  any 
prolonged  muscular  effort.  The  circulation  is  feeble  and  the  pulse  slow 
in  the  state  of  repose,  but  on  active  exertion  the  pulse  becomes  rapid  and 
at  the  same  time  feeble.  The  sleep  is  disturbed  by  horrifying  dreams 
and  only  on  assuming  a  nearly  sitting  posture  can  the  patient  sleep  with 
any  decree  of  quietude. 

In  these  cases  of  fatty  liver  a  very  considerable  mental  inquietude, 
despondency,  even  hypochondria  and  melancholia,  result  The  relation 
of  insufficient  hepatic  excretion  to  the  mental  state  is  yet  sub  judice,  but 
there  can  be  no  aoubt  that  some  connection  exists.     From  the 
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period  hepatic  derangemements — as  tlie  term  Iiypochondria  denotes- 


nave  been  associated  with  certain  disorders  of  the  mind.  This  relation 
certainly  holds  good  in  respect  to  the  mental  perturbation  occurring  in 
cases  of  fatty  liver.  With  a  rotund  countenance  and  a  well-nourished 
body  there  is  associated  very  considerable  mental  despondency. 

Without  distinct  jaundice  the  skin  has  an  earthen  or  tallow-like  hue, 
the  conjunctiva  is  muddy  or  distinctly  yellow^  and  now  and  then  well- 
defined  jaundice  appears. 

The  urine  is  rather  scanty,  high-colored  because  of  the  presence  of  bile- 
pignicnts,  and  de]K)sits  urates  abundantly.  When  jaundice  accompanies 
iatty  liver  the  urine  will  be  very  dark,  muddy,  thick,  and  will  react  to 
the  usual  tests  for  bile,  urates,  etc. 

The  area  of  hepatic  dulncss  is,  as  a  rule,  enlarged  in  cases  of  fatty  liver. 
The  de|)osition  of  fiit  in  the  cells  adds  to  the  gross  size  of  the  organ,  and 
hence  the  inferior  margin  extends  below  the  border  of  the  ribs  to  a  degree 
determined  by  the  amount  of  increase  in  its  substance.  If  the  liver  can 
be  felt,  it  is  smooth,  not  hard  and  resisting,  and  is  free  from  nodules. 
Usually,  however,  owing  to  deposits  of  fat  in  the  omentum  and  in  the 
abdominal  walls,  the  outlines  and  condition  of  the  liver  cannot  be  ascer- 
tained, and  must  remain  merely  conjectural.  Eather,  therefore,  by  im- 
plication than  by  direct  examination  can  the  condition  of  the  liver  be 
ascertained. 

Course,  Duration,  and  Termination. — The  course  of  fatty  liver, 
as  an  element  in  a  general  change  not  of  a  toxic  character,  is  essentially 
of  a  chronic  character.  The  fatty  liver  of  acute  phosphorus,  antimonial, 
and  other  forms  of  poisoning  is  acute  and  fatal,  but  it  is  not  these  forms 
with  which  we  are  here  concerned.  Acting  the  part  of  a  reservoir  of  the 
suri)Ius  fat  stored  up  in  the  body,  which  may  be  disposed  of  under  normal 
aim  physiological  conditions,  the  fatty  liver  becomes  by  careful  manage- 
ment a  normal  organ  again.  The  course,  duration,  and  termination  will 
therefore  largely  depend  on  the  nature  of  the  management  pursued.  A 
fatty  liver  cannot,  then,  be  regarded  as  fatal,  or  even  as  dangerous  to  life 
])er  se.  The  course  and  termination  will  therefore  be  those  of  the  asso- 
ciated condition. 

Dfaonosis. — The  determination  of  the  existence  of  fatty  liver  will  not 
l)e  difficult  in  all  those  cases  in  which  tliis  condition  may  properly  be  sus- 
])ected ;  for  example,  in  phthisis,  in  chronic  alcoholismus,  in  obesity,  and 
in  cases  of  habitual  indulgence  in  eating  and  drinking.  If  in  these  cases 
the  organ  is  distinctly  enlarged,  is  smooth,  and  is  flabby  in  outline ;  if  at 
the  sam6  time  the  digestion  is  deranged,  the  stools  are  light  in  color,  there 
ai*e  hemorrhoids,  natulence,  acid  indigestion,  and  torpid  bowels, — ^a  fatty 
liver  may  be  reasonably  suspected.  The  subjects  of  fatty  liver  are  usually 
obese,  and  present  the  characteristics  typical  of  that  condition,  or  they  are 
the  victims  of  ala)holismus  or  present  the  evidence  of  habitual  indulgence 
in  the  pleasures  of  the  table.  The  differentiation  of  fatty  liver  from  amy- 
loid degeneration,  from  cystic  disease,  and  from  other  maladies  causing 
enlargement  of  the  organ  is  made  by  reference  to  these  points  in  the  etio- 
logical history — by  a  careful  study  of  the  condition  of^  the  organ  itself 
and  of  the  organs  associated  with  it  in  function.  As  the  amyloid  liver  is 
more  likely  to  be  confounded  with  the  fatty  liver,  it  should  be  noted  that 
the  former  is  an  outgrowth  of  the  process  of  suppuration,  that  the  organ 
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and  sore  feeling ;  there  is  some  tenderness  to  pressure ;  sometimes  the 
gall-bladder,  abnormally  full,  may  be  detected  by  eareful  palpation ;  and 
the  area  of  hepatic  dulness  will  usually  be  increased.  The  abdomen  is 
more  or  less  distended  by  gases,  and  eructations  of  offensive  gases  (hj-dro- 
gen  and  sulphur  compounds,  volatile  fat  acids,  etc.)  occur.  Constipation 
exists  when  the  catarrhal  process  is  limited  to  the  duodenum,  and  the 
stools  consist  of  hard  lumps  having  a  light  yellow,  clay-<5olored,  or 
whitish  appearance.  When  the  whole  extent  of  tlie  small  intestine  is 
affected,  the  stools  will  be  soft,  liquid,  or  watery,  and  will  vary  in  color 
from  yellow  to  gray  or  white.  In  some  cases  the  fecal  matters  will  have 
an  offensive  odor — the  odor  of  decomposition — and  considerable  dis- 
charges of  very  foul-smelling  gas  will  attend  tlie  evacuations.  This 
symptom  will  occur  when  the  intestinal  digestion  is  suspended  and 
the  contents  of  the  bowel  in  consequence  undergo  putrefiictive  decom- 
]K)sition. 

During  the  initial  period  of  the  disorder  the  urine  will  simply  be  high- 
colored  and  loaded  with  urates  and  uric  acid,  but  when  jaundice  super- 
venes the  pigment  will  convert  the  urine  into  a  dark,  cofiee-colored,  and 
somewhat  thick  liquid. 

With  the  onset  of  the  malady  symptoms  referable  to  the  nenrons 
system  appear.  Headache,  dizziness,  and  hebetude  of  mind  arc  present, 
and  now  and  then  an  attack  of  catarrh  of  the  bile-ducts  will  have  tlie 
objective  signs  of  an  ordinary  migraine  or  sick  headache.  Usually,  how- 
ever, as  the  intestinal  and  hepatic  troubles  develop,  headache  and  some 
mental  hebetude  come  on,  but  when  jaundice  supervenes  the  headache 
becomes  more  severe,  and  very  considerable  mental  depression,  initabil- 
ity  of  temper,  and  moroseness  are  experienced.  Chilly  sensations,  with 
flashes  of  heat,  are  felt  at  the  outset,  but  with  the  appearance  of  jaundice 
the  sensation  of  coldness  predominates.  In  some  cases,  tlie  intestinal 
aitarrh  being  extensive,  there  will  be,  after  some  preliminary  cliilliness, 
a  febrile  movement,  but  this  is  never  of  a  pronounced  diaracter,  and  in 
tiie  slighter  cases  of  the  disease  or  when  the  catarrhal  process  is  limited 
to  the  bile-ducts,  there  is  no  elevation  of  temperature.  Witli  the  first 
symptoms  the  pulse  is  somewhat  quickened,  but  as  the  bile  acids  aoco- 
mulate  in  the  blood  they  effect  a  decided  slowing  of  the  heart's  action, 
the  pulse  falling  as  low,  it  may  be,  as  50  per  minute.  This  lessened 
activity  of  the  circulation  is  accompanied  by  corresponding  reduction  of 
temperature,  the  body-heat  falling  a  degree  or  more. 

The  most  distinctive  symptom  of  catarrh  of  the  bile-ducts  is  jaundice. 
In  the  acute  or  quickly-developing  form  above  described  of  catarrlml 
icterus  the  symptoms  of  gastro-intestinal  disturbance  precwle  the  first  indi- 
cation of  jaundice  from  five  to  eight  days.  Yellowness  of  tlie  conjunc- 
tiva and  of  those  parts  of  the  body  exposed  to  the  air  is  the  first  mani- 
festation ;  aft;erward  the  jaundice  hue  becomes  general.  The  tint  varies 
in  depth  from  a  faint  gamboge-yellow,  only  discernible  in  a  &vorable 
light,  to  a  deep  greenish-  or  brownish-yellow. 

In  the  more  chronic  cases  of  catarrh  of  the  bile-ducts  the  symptonas 
are  simply  those  of  a  gastro-duodenal  catarrh,  to  which  some  hepatic 
disturl)auces  are  superadded.  Some  abdominal  uneasiness  felt  in  the 
epigastrium  and  in  the  right  hypochondrium,  especially  in  two  to  three 
hours  after  meals ;  flatulence,  sometimes  accompanied  by  colic ;  oonstipa- 
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litz  powders  may  be  given  at  regular  intervals.  Phosphate  of  sodium  in 
drachm  doses  is  highly  useful  for  the  double  purpose  of  a  laxative  effect 
and  to  prevent  the  tendency  to  inspissation  of  the  bile,  which  is  one  of 
the  most  important  results  of  catarrh  of  the  bile-ducts  and  gall-bladder. 
In  the  more  chronic  cases  the  persistent  use  of  sodium  phospliate  is  to  be 
highly  commended. 

In  this  disease,  especially  as  it  occurs  in  gouty  subjects,  sulphate  of 
manganese  is  often  decidedly  serviceable.  If  ansemia  and  debility  coex- 
ist, this  remedy  can  be  combined  with  sulphate  of  iron  and  sulphate  of 
quinine — ^a  combination  which  the  writer  has  found  peculiarly  effective 
under  such  circumstances.  When  oxidation  is  deficient  and  the  urates 
are  present  in  tlie  urine  in  excessive  quantity,  good  effects  are  had  from 
the  permanganate  of  potassium,  a  tablet  containing  two  grains  being  given 
four  times  a  day.  In  the  more  chronic  cases  the  salts  of  silver,  copper, 
and  zinc  are  really  very  useful,  especially  the  oxides  of  silver  and  zinc ; 
and  of  these  the  former  is  more  efidcient.  Better  than  any  of  those  men- 
tioned is  arsenic,  as  arseniate  of  sodium  or  as  Fowler's  solution,  but  the 
best  results  are  had  from  small  or  medium  doses  persistently  used.  If 
there  be  much  intestinal  catarrh  and  consequent  diarrhoea,  bismuth  and 
aromatic  powder,  oxide  of  silver,  Fowler's  solution  with  a  little  opium, 
Hope's  mixture,  etc.  are  appropriate  remedies. 

It  is  in  catarrh  of  the  bile-ducts  that  nitric  and  nitro-muriatic  acids 
have  proved  useful,  rather  than  in  cirrhosis  and  other  diseases  of  the 
liver-tissues.  They  prevent  fermentation,  promote  oxidation,  and  increase 
the  activity  of  the  assimilative  functions.  When  there  occurs  active  fer- 
mentation of  certain  foods,  and  consequently  considerable  flatulence, 
excellent  I'esults  are  obtained  from  the  members  of  the  antiseptic  group — 
from  creasote  or  carbolic  acid,  salicylic  acid,  biborate  of  sodium,  the  ben- 
zoates,  etc.  To  these  may  be  added  quinine,  tlie  dose  of  which  will  be 
determined  by  the  purpose  for  which  it  is  prescribed.  So  often  is  catarrhal 
jaundice  of  malarial  origin  that  quinine  becomes  a  remedy  of  high  import- 
ance in  the  cases  occurring  in  the  malarial-forming  zone. 

Certain  special  plans  of  treatment  have  been  proposed  for  the  cure  of 
catarrhal  jaundice.  One  of  the  most  effective  of  these  is  enemata  of  cold 
water.  By  means  of  an  irrigating  apparatus  the  large  intestine  is  well 
distended  with  water  once  a  day  for  several  days.  The  first  enema  has 
a  temperature  of  60°  F.,  and  subsequent  injections  are  a  little  warmer. 
The  increased  peristalsis  of  the  bowels  and  the  refiex  contractions  of  the 
gall-bladder  dislodge  the  mucus  lining  and  obstructing  the  gall-ducts. 
When  the  bile  flows  into  the  intestine,  digestion  is  resumed  and  the 
catarrhal  inflammation  subsides.  But  with  the  irrigation  method  may 
be  employed  other  remedies,  as  above  indicated. 

Faradization  of  the  gall-bladder  has  been  used  successfully  for  the 
expulsion  of  the  stored-up  bile  and  the  removal  of  the  mucus  obstructing 
the  ducts.  It  is  applied  by  means  of  one  moistened  sponge  electrode 
placed  directly  over  the  gall-bladder,  and  the  other  on  the  opposite  side 
of  tlie  body  and  posteriorly.  A  slowly-interrupted  faradic  current  is  then 
passed.     This  expedient  is  not  suitable  when  the  case  is  acute  in  character. 
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other.  When,  after  the  signs  and  symptoms  of  gastro-duodenal  catarrh 
have  declared  themselves,  jaundice  appears,  there  can  be  no  auesdon  &s 
to  the  nature  of  the  case.  The  diagnosis  is  more  difficult  in  the  diroDic 
cases  with  exacerbations  due  to  the  exciting  causes  above  mentional,  for 
the  persistence  of  the  jaundice  will  suggest  the  occurrence  of  some  per- 
manent organic  lesion.  The  differentiation  of  the  various  kinds  of  jaun- 
dice has  already  been  made. 

Treatment. — Regulation  of  the  diet  is  of  the  first  importance.  Those 
foods  requiring  the  intestinal  juices  for  their  solution  and  absorption,  and 
which  cannot  be  properly  digested  when  a  duodenal  catarrh  exists  or 
when  bile  is  absent,  should  of  course  be  excluded  from  the  diet  These 
articles  are  the  fats,  starches,  and  sweets.  The  mucus  playing  the  part 
of  a  ferment,  these  substances  are  converted  into  various  seooncmry  prod- 
ucts of  an  irritating  character.  Flatulence  is  caused  by  the  evolution  of 
carbonic  acid  gas  and  the  hydrogen  compounds  of  sulphur  and  phosphonis; 
and  acetic,  butyric,  and  other  acids  not  only  change  the  reaction  of  tlie 
intestinal  juices,  but  are  directly  irritating  to  the  mucous  membrane  In 
the  acute  cases  a  diet  of  skimmed  milk,  taken  hot  and  at  three  honn^ 
interval,  and  after  the  acute  symptoms  have  sul)sidcd,  in  conjunction  with 
some  other  aliment,  is  the  most  appropriate  mode  of  alimentation.  Meit^ 
fish,  eggs,  and  oysters  are  the  chief  articles  of  diet,  besides  tlie  milk,  dur- 
ing the  whole  course  of  the  more  chronic  cases;  and  to  these  maybe 
added  the  succulent  v^tables,  as  lettuce,  spinach,  celery,  raw  cabbage, 
and  tomatoes.  If,  in  consequence  of  irritability  of  the  mucous  mcnabrane 
or  of  idiosyncrasy,  any  article  occasions  distress,  it  should  be  omitted 
from  the  diet. 

The  medicinal  management  includes  the  administration  of  remedies  for 
gastro-iutestinal  qitarrh.  The  treatment  of  catarrhal  jaundice  has  been 
discussed.  When  constipation  exists,  saline  laxatives,  especially  ph<is- 
phate  of  sodium  and  Bochclle  salt,  are  useful.  If  there  be  diarrhosi,  the 
most  appropriate  remedies  are  bismuth,  with  or  without  carbolic  add, 
Hope's  mixture,  oxides  of  zinc  and  silver,  and  otljer  miDeral  tonic 
astringents. 

The  propriety  of  the  administration  of  special  hepatic  stimulants^ 
cholago^ues — has  been  much  disputed.  AVhen  the  disorder  consists 
merely  in  an  obstruction  to  the  outflow  of  bile,  the  utility  of  stimulating 
the  production  of  this  secretion  seems  more  than  doubtful.  Much  harm 
has  been  done  by  the  indiscriminate  use  of  mercury.  Its  power  to 
increase  the  production  of  bile  having  been  assumed,  and  the  quantity 
of  bile  present  in  the  feces  being  manifestly  less  in  cases  of  catarrhal 
jaundice,  it  followed  that  mercury  should  he  employed  in  this  disorder. 
Modem  experience  has  quite  demonstrated  its  inutility  in  the  mode  and 
for  the  purpose  to  which  it  was  formerly  dev^oted.  Nevertheless,  good 
effects  are  had  from  calomel  in  small  doses  as  a  sedative  to  the  mucous 
membrane.  When  there  are  nausea,  headache,  vertigo,  and  constipation 
present,  excellent  results  may  he  had  from  the  -^gv,  to  -^gv.  of  calomel, 
exhibited  at  short  intervals  until  the  bowels  are  mov^.  If  calomel 
possessed  the  property  formerly  ascribed  to  it,  of  stimulating  the  hepatic 
functions,  it  would  be  contraindicated  in  catarrh  of  the  bile-ducts.  This 
contraindication  exists  in  respect  to  all  hepatic  stimulants. 

If  there  be  decided  irritability  of  the  stomach  and  constipation,  Seid- 
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litz  powders  may  be  given  at  regular  intervals.  Phosphate  of  sodium  in 
drachm  doses  is  highly  useful  for  the  double  purpose  of  a  laxative  effect 
and  to  prevent  the  tendency  to  inspissatiou  of  the  bile,  which  is  one  of 
the  most  important  results  of  catarrh  of  the  bile-ducts  and  gall-bladder. 
In  the  more  chronic  cases  the  persistent  use  of  sodium  phospliate  is  to  be 
highly  commended. 

In  this  disease,  especially  as  it  occurs  in  gouty  subjects,  sulphate  of 
manganese  is  often  decidedly  serviceable.  If  ansemia  and  debility  coex- 
ist, this  remedy  can  be  combined  with  sulpliate  of  irou  and  sulphate  of 
quinine — ^a  combination  which  the  writer  has  found  peculiarly  effective 
under  such  circumstances.  When  oxidation  is  deficient  and  the  urates 
are  present  in  the  urine  in  excessive  quantity,  good  effects  are  had  from 
the  permanganate  of  potassium,  a  tablet  containing  two  grains  being  given 
four  times  a  day.  In  the  more  chronic  cases  the  salts  of  silver,  copper, 
and  zinc  are  really  very  useful,  especially  the  oxides  of  silver  and  zinc ; 
and  of  these  the  former  is  more  efficient.  Better  than  any  of  those  men- 
tioned is  arsenic,  as  arseniate  of  sodium  or  as  Fowler's  solution,  but  the 
best  results  are  had  from  small  or  medium  doses  persistently  used.  If 
there  be  much  intestinal  catarrh  and  coasequent  diarrhoea,  bismuth  and 
aromatic  powder,  oxide  of  silver,  Fowler's  solution  with  a  little  opium, 
Hope's  mixture,  etc.  are  appropriate  remedies. 

It  is  in  catarrh  of  the  bile-ducts  that  nitric  and  nitro-muriatic  acids 
have  proved  useful,  rather  than  in  cirrhosis  and  other  diseases  of  the 
liver-tissues.  They  prevent  fermentation,  promote  oxidation,  and  increase 
the  activity  of  the  assimilative  functions.  When  there  occurs  active  fer- 
mentation of  certain  foods,  and  consequently  considerable  flatulence, 
excellent  I'esults  are  obtained  from  the  members  of  the  antiseptic  group — 
from  creasote  or  carbolic  acid,  salicylic  acid,  biborate  of  sodium,  the  ben- 
zoates,  etc.  To  these  may  be  added  quinine,  the  dose  of  which  will  bo 
determined  by  the  purpose  for  which  it  is  prescribed.  So  often  is  catarrhal 
jaundice  of  malarial  origin  that  quinine  becomes  a  remedy  of  high  import- 
ance in  the  cases  occurring  in  the  malarial-forming  zone. 

Certain  special  plans  of  treatment  have  been  proposed  for  the  cure  of 
catarrhal  jaundice.  One  of  the  most  effective  of  these  is  enemata  of  col<l 
water.  By  means  of  an  irrigating  apparatus  the  large  intestine  is  well 
distended  with  water  once  a  day  for  several  days.  The  first  enema  has 
a  temperature  of  60°  F.,  and  subsequent  injections  are  a  little  warmer. 
The  increased  peristalsis  of  the  bowels  and  the  reflex  contractions  of  the 
gall-bladder  dislodge  the  mucus  lining  and  obstructing  the  gall-ducts. 
When  the  bile  flows  into  the  intestine,  digestion  is  resumed  and  the 
catarrhal  inflammation  subsides.  But  with  the  irrigation  method  may 
be  employed  other  remedies,  as  above  indicated. 

Faradization  of  the  gall-bladder  has  been  used  successfully  for  the 
expulsion  of  the  stored-up  bile  and  the  removal  of  the  mucus  obstructing 
the  ducts.  It  is  applied  by  means  of  one  moistened  sponge  electrode 
placed  directly  over  the  gall-bladder,  and  the  other  on  the  opposite  side 
of  the  body  and  posteriorly.  A  slowly-interrupted  faradic  current  is  then 
passed.     This  expedient  is  not  suitable  when  the  case  is  acute  in  character. 

Vol.  II.— «7 


1040  DISEASES  OF  THE  LIVER. 

develop  much  more  slowly.  Amyloid  disease  of  the  liver  arises  simnl- 
taneously  with  the  same  form  of  degeneration  in  other  organs,  and  is 
connected  with  suppurative  disease  of  some  kind,  with  syphilis,  with 
chronic  malarial  poisoning,  etc.,  and  may  occur  at  any  age.  Echinoooccos 
cysts  enlarge  painlessly  and  do  not  impair  the  vital  forces ;  the  liver  is 
elastic,  and  under  favorable  circumstances  presents  by  palpation  the  purr- 
ing-tremor  symptom.  Cirrhosis  may  have  to  be  differentiated  at  two 
j)eriods— during  the  time  of  enlargement,  which,  however,  is  rather  brief; 
and  during  the  stage  of  contraction  and  nodulation.  The  history  in  cancer 
and  in  cirrhosis  is  different :  the  age,  the  habits  of  life,  the  rate  of  hepatic 
change,  are  opposed  in  the  two  diseases;  the  diminution  in  size  with  nodo- 
lation  is  characteristic  of  cirrhosis ;  enlargement  with  nodulation  belongs  to 
cancer.  The  rapid  progress  of  cancer,  the  wasting,  the  debility,  the  cachexia, 
serve  to  distinguish  it  from  all  other  affections  of  the  liver  except  acute 
yellow  atrophy  and  phosphorus-poisoning;  both,  however,  are  so  different 
in  history  and  development  as  not  to  require  differentiation.  It  may  be 
quite  impossible  in  latent  cases  to  distinguish  primary  cancer  of  the  liver 
from  secondary,  but  in  those  examples  of  the  disease  occurring  in  the 
stomach,  intestines,  and  pancreas  there  is  usually  an  antecedent  history 
of  the  primary  malady  which  distinctly  separates  it  in  point  of  time  and 
the  character  of  the  symptoms  from  the  secondary  implication  of  the 
liver.  Cancer  of  the  gall-bladder,  and  especially  of  the  organized  exu- 
dation about  it,  may  not  be  readily  separated  from  cancer  of  the  pancreas 
or  of  the  duodenum.  In  doubtful  cases  the  history  of  attacks  of  hepatic 
colic  becomes  an  important  element  in  making  the  differentiation. 

Treatment. — As  we  are  not  in  possession  of  a  cure  for  cancer,  the 
ti'eatment  of  cancer  of  the  liver  must  be  palliative.  Anodynes  to  relieve 
pain,  paracentesis  of  the  abdomen  to  remove  accumulation  of  fluid  which 
causes  distress,  carbolic  acid  to  check  nausea  and  vomiting,  and  the  osaal 
haemostatics  for  hemorrhage,  are  the  measures  most  necessary.  In  fact, 
the  treatment  must  be  throughout  symptomatic — for  the  relief  of  symp- 
toms as  they  arise.  * 


Amyloid  Liver. 

DEFiOTnoN. — By  amyloid  liver  is  meant  a  deposit  in  the  cells  of  the 
organ,  in  its  vessels  and  interstitial  tissue,  of  a  peculiar  albuminoid  mat- 
ter called  amyloid  because  of  a  superficial  resemblance  to  starcli-granules. 
Various  designations  have  been  applied  to  this  condition  of  the  organ ; 
thus  it  has  b^n  entitled  waxy  liver  and  lardaceous  liver,  because  of  the 
apparent  resemblance  to  wax  and  lard  respectively. 

Causes. — ^There  exists  in  the  blood  a  peculiar  material,  albuminoid  in 
form,  applied  in  the  normal  state  to  the  structure  of  tissue— dystropodex- 
trin,  as  it  is  called  by  Seegen — ^which,  when  precipitated  under  certain 
conditions  not  now  known,  assumes  the  peculiar  appearance  with  which 
we  are  now  familiar  under  the  term  amyloid.  The  character  of  the 
amyloid  matter  was  first  distinctly  set  forth  in  1858  by  Virchow,  who 
also  discovered  the  characteristic  reaction  by  which  it  can  always  be 
detected.  The  reaction  to  iodine  gave  to  the  material  the  demgnation 
amyloid,  or  starch-likp,  by  which   it   is  chiefly  known.     The  circum- 
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stances  indncing  the  deposit  of  this  material  are  by  no  means  clearly 
understood.  It  has  long  been  known  that  suppuration^  especially  in 
connection  with  bone,  has  had  a  distinct  influence.  Syphilis,  especially 
the  tertiary  lesions  accompanied  by  pus-formation,  has  an  evident  causa- 
tive relation.  Chronic  malarial  infection  has  a  more  distant  and  doubt- 
ful, but  still  recognized,  power  to  develop  this  morbid  state.  Of  the 
various  causes  above  mentioned,  the  most  frequent  is  the  suppuration 
of  pulmonary  ca^^ties.  In  n^rd  to  the  influence  of  this,  however,  it 
must  l)e  remembered  that  no  form  of  suppurative  disease  is  so  common. 
The  relative  frequency  of  the  association  between  suppurating  cavities 
and  amyloid  disease  is  not  greater  than  long-standing  necrosis  with  an 
extensive  sequestrum  is  with  the  same  state ;  but  the  actual  number  of 
the  former  is  greater.  Amyloid  disease  of  the  liver  is  most  frequent 
between  the  ages  of  ten  and  thirty,  but  it  may  occur  at  any  age,  the 
period  in  life  being  determined  by  the  operation  of  the  causes.  Thus, 
Frerichs'  statistics  are:  under  ten  there  were  3  cases,  from  ten  to  twenty 
there  were  1 9,  and  from  twenty  to  fifty  there  were  37  cases.  Men  are, 
relatively  to  sex,  more  frequently  attacked,  and  in  the  proportion  of 
three-fourths,  but  this  difference  means,  of  course,  the  diaracter  of  men's 
occupations  and  tlieir  greater  liability  thereby  to  the  accidents  and  dis- 
eases incident  to  such  employments. 

Besides  the  pathogenetic  factors  above  mentioned,  it  may  be  well  to 
refer  in  this  connection  to  the  effect  of  long-standing  neoplasms.  It  has 
been  found  that  amyloid  disease  is  produced  in  some  subjects  by  the 
cachexia  resulting  from  the  slow  development  and  persistence  of  such  a 
new  formation.  The  special  character  of  the  neoplasm  is  of  less  import- 
ance in  rcsjKict  to  this  condition  than  the  constitutional  condition — ^the 
cachexia — ^induced  by  its  slow  growth  and  interference  with  nutrition. 
Although  long-standing  disease,  esjxK?ially  of  a  suppurative  kind,  is  known 
to  be  necessary  to  cause  amyloid  disease,  Cohnheim^  has  lately  published 
some  facts  which  seem  to  prove  that  the  degeneration  may  occur  more 
speedily  than  has  been  heretofore  supposed.  He  has  shown,  contrary  to 
the  previously-accepted  view,  that  amyloid  degeneration  may  follow  in 
three  months  after  the  reception  of  a  gunshot  wound.  He  records  three 
cases  in  which  the  amyloid  deposits  ensued  in  six,  five,  and  three  montlis, 
respectively. 

According  to  the  author's  observation,  a  peculiar  somatic  type  is  either 
necessary  to,  or  at  least  is  greatly  promotive  of,  the  amyloid  degeneration. 
If,  for  example,  the  same  suppurative  process  occurs  in  a  person  of  a  blond 
and  lymphatic  type  and  in  another  of  brunette  and  nervo-muscular  ty]>c, 
the  former  will  be  much  more  likely  to  suffer  from  amyloid  change  than 
the  latter.  "The  gelatinous  progeny  of  albuminous  parents''  is  the  mode 
of  expression  used  to  designate  this  particular  type. 

Pathological  Anatomy. — To  use  the  term  amyloid  liver  is  rather 
misleading,  since  this  indicates  the  restriction  of  the  morbid  process  to  the 
liver,  whereas  it  is  perfectly  well  known  to  be  rather  widely  distributed 
through  various  organs  and  tissues  of  the  body.  The  term  amyloid  is 
itself  confusing,  since  the  albuminoid  material  so  designated  is  not  really 
starch-like.  The  corpora  amylacea,  so  called,  differ  materially  from 
starch-granules,  and  still  more  from  the  amyloid  matter.     According  to 

^  Virehovfg  Arehiv,  vol.  liv.  p.  271  el  aeq.,  ''Zur  Kentniss  der  Axnyloidentartnng/' 
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Wagner,*  these  substances  "  have  nothing  in  common."  In  the  study  of 
the  amyloid  deposit  it  has  not  been  possible  to  separate  it  from  the  tissue 
in  which  it  is  imbedded ;  hence  the  published  analyses  of  this  peculiar 
material  are  probably  far  from  correct.  However,  it  has  been  rendered 
probable  that  the  amyloid  deposit  has  close  affinities  with  fibrin.  One 
of  the  theories — that  of  Dickinson  of  London — assumes  that  this  material 
is  fibrin  deprived  of  the  potash  associated  intimately  with  it  According 
to  Seegen,  dystropodextrin,  a  material  existing  in  normal  blood,  agrees 
with  amyloid  matter  in  its  most  essential  characteristics.  Although 
Dickinson's  tlieory  is  not  tenable,  it  has  served  a  useful  purpose  in  show- 
ing the  clo^  affinity  of  fibrin  with  this  pathological  product  What 
view  soever  may  be  entertained  of  its  nature^  it  is  certain  that  the  mate- 
rial to  which  we  apply  the  term  amyloid  is  of  albuminous  origin.  Under 
circumstances  with  which  we  are  now  unacquainted  this  material  is  depos- 
ited from  the  vessels^  and^  instead  of  undci^ing  organization  and  con- 
tributing to  the  structure  of  tissues,  remains  unorganized  and  unappro- 
jiriated.  It  is  known  that  this  deposition  of  {he  amyloid  matenid  is 
i-clated  to  the  process  of  suppuration  and  to  certain  cachexice,  but  the 
intermediate  steps  remain  unknown  and  inexplicable. 

The  amyloid  matter  is  first  exuded  into  the  coats  of  the  finest  ramifi- 
cations of  the  hepatic  artery,  and  therefore  the  first  apixsarance  of  the 
disease  is  in  the  middle  zone  of  tlie  lobules.  In  this  respect  pathoI(^sts 
are  agreed :  that  the  amyloid  de|)osits  first  appear  in  the  walls  of  the  ves- 
sels. Wagner  maintained,  in  opposition  to  v  irdiow,  that  the  exudation 
is  limited  to  the  vessels  and  does  not  extend  to  the  hepatic  cells,  which 
perish  by  pressure  and  consequent  atrophy.  This  point  has  not  yet  been 
decided.  It  seems  most  probable,  however,  that  the  ramifications  of  the 
hepatic  artery  and  all  the  capillaries  of  the  lobule  are  affected,  and  that 
the  deposits  in  them  lead  to  atrophic  degeneration  of  the  cells. 

In  consequence  of  this  extensive  implication  of  the  vascular  system  of 
the  liver  important  changes  occur  in  the  size,  density,  and  apiKarance  of 
the  liver.  The  organ  is  greatly  enlarged  in  all  its  diameters.  When  felt 
through  the  walls  of  the  alxlomcn  its  outline  is  distinct,  it  is  firm,  even 
liard,  to  the  sense  of  touch,  and  it  projects  from  a  finger's  breadth  to  a 
liand's  breadth  below  the  margin  of  the  ribs.  The  increase  of  size  of 
the  amyloid  liver  is  very  great,  attaining  in  weight,  on  the  average,  twice 
that  of  the  normal  organ ;  but  this  size  may  be  largely  exceeded  in  excep- 
tional instances.  In  respect  to  shape  and  outline  the  amyloid  liver  does 
not  differ  from  the  normal  organ ;  for  although  its  dimensions  are  in- 
creased, its  relations  to  the  parts  adjacent  are  not  altered.  The  weight  of 
the  amyloid  liver  may  reach  ten,  twelve,  even  sixteen  pounds  avoirdupois. 
The  color  of  the  amyloid  liver  is  very  different  from  that  of  the  normal 
organ :  instead  of  having  the  reddish-brown  tint,  it  becomes  grayish,  yel- 
lowish, or  reddish-gray.  In  consistence  the  amyloid  liver  is  firm  and 
rather  elastic  and  doughy,  and  on  section  the  margins  of  the  incision  are 
well  defined,  even  sharp.  A  very  characteristic  feature  of  the  cut  surface 
is  its  paleness,  anaemia,  or  bloodlessuess,  and  scarcely  any  blood  is  exuded, 
even  from  the  large  vessels.  The  appearance  of  the  incised  surface  of  tlie 
liver  has  been  described  by  comparison  with  various  substances :  accord- 
ing to  one,  it  is  waxy ;  according  to  another,  it  is  lardaceous.     A  thin 

M  Manual  of  General  Pathology,  by  Prof.  Dr.  £.  Wngner,  p.  325  €<  tr^ 
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section  of  a  part  of  the  liver  far  advanced  in  the  amyloid  change  is  dis- 
tinctly translucent,  almost  transparent;  but  a  marked  difference  is  observ- 
able between  tlie  amyloid  matter  and  the  lobules  proper,  even  in  the  cases 
of  extreme  deposit.  The  lobules  are  separated  by  an  opaque  yellow  bor- 
der, and  the  centre  of  each  is  marked  by  a  spot  of  a  similar  yellow  color. 

The  amyloid  material  is  remarkable  for  its  power  to  resist  the  action  of 
chemical  agents  and  putrefactive  decomposition.  The  test  originally  pro- 
posed by  Virchow — iodine — continues  to  be  the  most  characteristic.  Orth* 
suggests  a  method  of  applying  it  which  is  very  excellent  in  resj)ect  to  the 
clearness  with  which  the  reaction  is  shown :  A  large,  thin  section  of  the 
affected  liver  is  placed  in  a  saucer  of  water  containing  some  iodine,  and 
after  the  reaction  has  taken  place  is  laid  on  a  white  plate.  Iodine  tinc- 
ture, diluted  or  the  compound  solution,  is  brushed  over  the  affected  region, 
when  the  amyloid  matter  assumes  a  deep  mahogany  tint  and  the  normal 
tissues  a  merely  yellowish  hue.  The  distinctness  of  the  reaction  may  be 
increased  by  brushing  over  the  iodized  surface  some  dilute  sulphuric  acid, 
when  the  amyloid  matter  takes  a  deep  violet,  almost  black,  color. 

Only  a  part  of  the  organ — namely,  the  smaller  vessels — may  be  involved 
in  the  degeneration,  and  this  may  be  restricted  to  patches  or  parts  of  the 
organ.  With  the  amyloid  change  there  may  be  associated  syphilitic  gum- 
mata,  or  the  liver  may  be  more  or  less  advanced  in  fatty  degeneration  or 
in  cirrhosis.  Those  parts  of  the  organ  not  invaded  by  the  disease  are  not 
often  entirely  normal ;  they  are  more  or  less  darkened  in  color  by  venous 
congestion,  distinctly  softer,  etc.  The  amyloid  change  is  not  limited  to 
the  liver,  but  extends  to  the  kidneys,  lymphatic  glands,  the  intestinal 
mucous  membrane,  etc. 

Symptoms. — ^As  the  amyloid  change  in  the  liver  is  usually  coincident 
with  a  simultaneous  alteration  of  other  organs,  and  as  tlie  deposits  cha- 
racteristic of  the  affection  are  dependent  on  long-previous  disease  of  an 
exhausting  kind,  it  is  not  surprising  that  the  subjects  of  this  affection 
present  the  evidences  of  a  cachexia.  To  the  effects  of  a  chronic  malady 
we  have  added  the  complications  growing  out  of  the  amyloid  change  in 
the  liver,  associated,  as  it  usually  is,  ^vitli  amyloid  degeneration  of  other 
important  organs. 

The  symptomatic  expression  of  amyloid  liver  is  therefore  mixed  up 
with  various  derangements  that  occur  simultaneously,  but  especially  with 
the  causes  inducing  the  existing  cachexia,  with  chronic  suppuration  of 
pulmonary  cavities,  or  in  connection  with  diseased  bone,  with  the  syphil- 
itic cachexia,  or  with  chronic  malarial  toxaemia.  With  what  cause  soever 
the  cachexia  may  be  associated,  the  symptomatology  of  amyloid  liver  is 
secondary  to,  or  ingrafted  on,  the  conditions  produced  by  the  cachexia. 
The  liver  is  enlarged  in  all  well-marked  cases  from  a  finger's  breadth  to 
a  hand's  breadth  or  more  below  the  inferior  margin  of  the  ribs ;  it  is  also 
firm  to  the  touch,  well  defined,  elastic,  and  its  margin  rounded,  but  yet 
well  defined.  There  is  usually  no  tenderness  nor  pain,  and,  without  any 
uneasy  sensations  to  indicate  the  change  taking  place,  the  organ  is  found 
to  have  slowly  enlarged,  sometimes  to  an  extraordinary  extent.  Careful 
palpation  may  also  demonstrate  an  enlargement  of  the  spleen.  When 
the  abdominal  muscles  tfre  relaxed  and  there  is  no  swelling  of  the  abdo- 
men by  flatus  or  jieritoneal  effusion,  the  very  considerable  enlargement  of 

^  Diagnona  in  Pathological  Anatomy^  Biverside  Press,  1878,  p.  321. 
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the  liver  can  be  readily  asoertained.  If  the  efiiisioQ  is  not  so  great  as  tc 
distend  the  abdomen  unduly^  the  increased  consistence  and  dimensions  of 
the  liver  can  still  be  made  out  with  comparative  ease.  The  hepatic  func- 
tions are  not  always  sufficiently  disturboi  to  produce  characteristic  symp- 
toms. In  a  small  proportion — scarcely  one-tenth— of  the  cases  does 
jaundice  appear,  and  when  present  it  is  due,  usually,  to  enlargement  of 
the  lymphatics  in  the  hilus  of  the  organ,  and  thus  directly  compressing 
the  hepatic  duct.  In  the  writer's  exjiericnce,  although  jaundice  has  not 
occurred,  there  was  present  a  peculiar  dark  earthy  or  bronzed  tint  of  the 
skin,  significant  of  chronic  hepatic  troubles.  Obstruction  of  the  portal 
circulation  is  rather  unusual,  and  the  explanation  is  to  be  found  in  the 
fact  that  the  amyloid  degeneration  occurs  first  in  the  radicles  of  the 
hepatic  artery.  In  about  one-fourth  of  the  cases  ascites  is  present,  but 
in  a  somewhat  larger  proportion  hemorrhoids,  blackish,  tarry  stools,  and 
other  evidences  of  portal  congestion.  When  the  intestinal  arterioles  are 
attacked,  an  intractable  colliquative  diarrhoea  comes  on ;  the  stools  are 
offensive,  sometimes  light  frpm  the  absence  of  bile,  sometimes  dark  frum 
decomposition  or  the  presence  of  blood.  When  the  stomach  arterioles 
are  also  involved,  which  is  usual  under  these  circumstances,  the  blandest 
and  simplest  articles  of  diet  will  pass  unchanged  or  simply  decomposed. 
Blood  may  be  vomited  sometimes  in  large  quantity  from  thrombic  ulcers, 
but  the  matter  ejected  from  the  stomach  when  the  case  is  well  advanced 
is  a  thin,  watery  fluid,  faintly  acid  or  neutral,  and  greenish  or  brownish 
in  color. 

An  enlarged  spleen  is  often  present,  produced  by  the  same  conditions — 
by  amyloid  degeneration.  The  same  change  taking  place  in  the  kidney, 
the  urine  becomes  pale,  abundant,  of  low  specific  gravity,  and  albuminous. 
General  dropsy  supervenes  in  a  majority  of  the  cases  finally,  due  laigdy 
to  the  hydrsemia ;  and  of  this  condition  ascites  is  a  part  In  some  cases 
enlargement  of  the  abdomen  is  the  first  step  in  the  dropsical  efiusion,  and 
may  throughout  be  the  most  prominent,  as  the  author  lias  seen.  In  other 
cases  oedema  of  the  feet  and  legs  is  the  first  evidence  of  dropsy ;  in  still 
others  the  dropsy  is  general  from  the  banning. 

Amyloid  liver  may  coexist  vnth  a  fairly  eood  state  of  the  bodily  nutri- 
tion, but  if  digestion  and  assimilation  be  interfered  with  by  any  of  the 
causes  above  mentioned,  the  strength  rapidly  declines  and  emaciation 
reaches  an  extreme  degree. 

Course,  Duration,  and  Termination. — ^As  amyloid  liver  is  never 
a  substantive  affection,  but  secondary  to  some  constitutional  malady  or  to 
long-continued  suppuration,  its  course  must  be  considered  in  relation  to 
the  agency  producing  it  It  is  very  silent  in  its  origin  and  progress,  and 
causes  no  pronounc^  symptoms  until  it  attains  considerable  size  and  its 
functions  are  interfered  with  by  the  extent  of  the  deposits.  The  his- 
tory of  the  affection  to  which  it  is  secondary  therefore  precedes  the  onset 
of  the  amyloid  change  and  accompanies  it  throughout  The  enlarged 
organ,  with  the  results  of  its  enlargement  in  altered  functions  of  the 
abdominal  organs,  is  a  symptom  superadded  to  existing  disturbances. 
The  period  elaping  in  the  course  of  a  chronic  suppurative  disease  before 
the  amyloid  cnange  occurs  differs  greatly  in  diaerent  cases,  and  may  be 
stated  as  from  three  months  (Cohnheim's  case)  to  many  years..  Many  of 
the  cases  terminate  by  an  intercurrent  disease ;  others  by  uraemic  convul- 
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sions ;  a  venr  few  by  hemorrhage  from  the  stomach  or  intestines ;  and 
those  pursumg  their  course  uninterruptedly^  by  exhaustion. 

The  prognosis  is  very  unfavorable.  By  some  a  cure  at  the  beginning 
of  the  morbid  deposits  is  regarded  as  possible,  and  examples  of  cures  have 
been  reported.  The  writer  has  seen  supposed  cases  of  amyloid  liver  ter- 
minate in  reooveiy.  There  must  always  remain  an  impression  that  in 
such  instances  an  error  of  diagnosis  was  committed.  Those  of  syphilitic 
origin  are  probably  more  curable,  but  syphiloma  of  the  liver  may  be  con- 
founded with  amyloid  disease,  and  hence  the  cure  may  be  referred  to  the 
latter. 

Diagnosis. — ^Amyloid  degeneration  of  the  liver  may  be  confounded 
with  the  various  non-febrile  enlargements  of  the  organ.  An  important 
element  in  making  the  differentiation  is  the  history  oi  suppuration  m  con- 
nection with  bone,  with  lung  cavities,  with  constitutional  syphilis,  with 
chronic  malarial  toxaemia,  etc.  From  fatty  liver,  amyloid  degeneration  is 
distinguished  by  the  history  as  just  sketched;  by  the  fatty  tendencies  of 
the  body  in  the  former,  emaciation  in  the  latter;  by  the  concomitant 
changes  in  the  spleen,  kidneys,  and  elsewhere ;  and  by  the  subsequent 
liistory,  fatty  liver  terminating  by  a  weak  heart  usually,  whilst  the  amy- 
loid disease  ends  in  the  modes  described  in  the  preceding  paragraph.  From 
hydatid  disease,  amyloid  liver'is  differentiated  by  the  history,  by  the  dif- 
ference in  the  physical  characteristics  of  the  enlargement,  by  the  presence 
of  the  purring  tremor  in  the  one,  its  absence  in  tne  other,  and  especially 
by  the  subsequent  course.  In  all  doubtful  cases  the  use  of  an  aspirator- 
needle  and  the  witlidrnwal  of  some  fluid  containing  the  cliaracteristic 
booklets  of  the  echinococcus  will  serve  to  determine  the  nature  of  the 
groNvth.  From  cancer,  amyloid  liver  is  separated  by  the  previous  history, 
by  the  nodular  character  of  the  enlargement,  by  the  pain,  and  by  the 
cachexia  and  associated  derangements.  Whilst  amyloid  liver  is  secondary 
to  suppurative  diseases,  cancer  is  usually  secondary  to  cancer  of  the  stom- 
ach or  other  organ  within  the  limits  of  the  portal  circulation. 

Treatment. — As  amyloid  disease  owes  its  origin  to  syphilis,  to  chronic 
malarial  toxaemia,  to  suppuration,  these,  so  far  as  they  are  remediable 
conditions,  should  be  cured  as  speedily  as  may  be,  to  prevent  the  devel- 
opment of  the  amyloid  disease  or  to  arrest  it  if  begun.  Unfortunately, 
the  condition  of  the  liver  is  not  recognized  until  the  morbid  change  is 
effected,  and  therefore  practically  irremediable. 

The  treatment  necessarily  involves  that  of  the  morbid  state  to  which 
the  amyloid  deposits  are  owing.  The  syphilitic  disease  requires  iodine 
and  mercury ;  the  malarial,  quinine,  iodine  and  the  iodides,  eucalyptus, 
iron,  etc.,  according  to  the  state  of  each  case;  and  surgical  diseases,  espe- 
cially necrosis  of  bone,  should  be  effectively  treated  by  suitable  surgical 
expedients.  The  cause  being  removed  if  possible,  what  means,  if  any, 
can  be  resorted  to  to  cause  the  absorption  of  the  amyloid  matter?  The 
only  specific  plan  of  treatment  hitherto  proposed  is  that  of  Dickinson,* 
based  on  his  theory  of  the  constitution  of  amyloid  matter ;  according  to 
which  the  amyloid  deposits  consist  of  fibrin  altered  by  the  separation  of 
the  potash  and  soda  salts,  which  have  been  eliminated  in  the  pus.  If 
this  theory  be  admitted,  the  obvious  indication  is  to  supi)ly  the  alkaluie 
materials.     The  cases  reported  by  Dickinson  in  which  this  theory  waa 

^  The  Pathology  and  Treaiment  of  Albuminuria^  p.  214  ei  seq. 
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practicallj  demonstrated  were  not  sufficiently  improved  to  lend  any 
empirical  support  to  this  method. 

The  medicinal  remedies  which  do  any  good  are  the  iodides — notably 
the  iodides  of  ammonium,  of  iron,  of  manganese,  etc.,  the  compound  so- 
lution of  iodine,  and  the  double  iodide  of  iron  and  manganese.  As  the 
officinal  ointment  of  the  red  iodide  of  mercury,  rubbed  in  over  the  splenic 
region,  does  so  much  good  in  chronic  enlargement  of  the  spleen,  it  is 

[)robable  that  it  will  prove  eifective  in  this  form  of  enlargement  of  the 
iver.  The  writer  has  observed  results  from  it  in  such  cases  that  justify 
him  in  strongly  urging  its  employment  The  method  of  its  application 
consists  in  rubbing  perseveringly  a  piece  of  the  ointment,  a  large  pea  in 
size,  over  tlie  whole  hepatic  area,  and  repeating  it  daily  until  some  irrita- 
tion and  desquamation  af  the  skin  is  produced,  when  it  should  be  sus- 
pended until  tlie  parts  will  bear  renewed  applications.  Besides  the  topical 
application  of  the  red  iodide,  this  remedy  may  be  given  internally  with 
advantage  without  reference  to  syphilitic  infection.  It  seems  to  the  writer 
probable  that  bichloride  of  mercury  may  be  as  useful,  as  it  is  certainly 
more  manageable.  The  chloride  of  gold  and  sodium,  arsenic  in  small 
doses,  and  the  metallic  tonics,  so  called,  may  be  useful  carefully  admin- 
ister^, especially  the  first  mentioned,  which  the  writer  believes  has  some 
real  power  over  the  disease. 

Dietetic  rules  are  of  gi-eat  importance.  As  the  hepatic  functions  are 
much  disturbed,  if  not  entirely  suspended,  it  is  necessary  to  give  those 
foods  which  are  converted  into  peptones  in  the  stomach.  As  a  rule,  tats, 
starches,  and  sweets  are  mischievous,  and  milk,  meats,  oysters,  and  the 
nitrogenous  foods  best  adapted  to  nourish  tiie  patient.  If  the  diarrhoea 
should  prove  exhausting,  the  mineral  acids,  with  opium,  are  the  be^t 
remedies.  Nausea  and  vomiting  are  best  relieved  by  carbolic  acid  mix- 
ture, and  hemorrhages  by  the  solution  of  the  chloride  or  subsulphate  of 
iron. 


Patty  Liver;  Patty  Degeneration  of  the  Liver  (Hepar 

Adiposum). 

Definition. — By  the  term  fatty  liver  is  meant  a  change  in  the  orgaa 
characterized  by  the  excessive  quantity  of  fat-  or  oil-globules  contained 
in  the  cells  of  the  parenchyma. 

Causes. — ^The  liver  acts,  under  normal  conditions,  as  a  reservoir  for 
the  surplus  fat,  which  it  gives  out  as  the  demand  is  made.  It  is  not  only 
the  fat  brought  to  the  liver  by  the  blood  which  accumulates  in  the  organ, 
but  it  apparently  possesses  the  power  to  transform  certain  substances — 
albumen,  for  example — into  fat.  An  important  causative  element,  there- 
fore, is  the  quantity  of  fat  present  in  the  food  habitually  consumed.  This 
has  been  proved  by  the  investigations  of  Radziejewsky*  and  others,  who 
have  shown  that  the  fat  in  the  food  is  stored  up  in  tlie  normal  places  of 
deposit,  one  of  which,  of  course,  is  the  liver.  Another  causative  element 
is  the  formation  of  fat  from  the  albumen  of  the  hepatic  cells  in  conse- 
quence of  diminished  oxidation.  In  respect  to  both  causes  the  consump- 
tion of  oxygen  is  an  important  factor.     The  insufficient  supply  of  oxyget 

^  Vtrchou^n  Archivfir  path.  AruU,,  dc,  Band  Ivi.  p.  211. 
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which  is  a  necessary  result  of  a  sedentary  life  leads  thus,  directly,  to  the 
accumulation  of  fat  in  the  liver-cells.  A  constitutional  predisposition  is 
also  an  important  factor.  There  are  those  who  under  certain  conditions 
of  daily  life  store  up  large  supplies  of  fat,  and  others  M'ho  under  the 
same  conditions  continue  lean.  Women  more  tlian  men  are  subject  to 
such  inherited  nnxlispositions. 

Again,  fatty  liver  occurs  in  the  course  of  certain  cachcxisD,  notably 
phthisis.  In  this  case  the  obstructive  pulmonary  lesions  interfere  with 
the  process  of  oxidation,  and  also  maintain  a  constant  hypcrsamia  of  the 
portal  system.  This  condition  of  the  liver  also  occurs  in  the  cancerous 
cachexia,  in  ansemia  and  chlorosis  of  long  standing,  in  chronic  suppura- 
tive diseases,  etc.  The  dyscrasia  of  chronic  alcoholism  is  a  very  common 
cause  of  fatty  liver.  At  the  same  time  that  hyperplasia  of  the  connective 
tissue  is  taking  place  the  fat  is  accumulating  in  the  hepatic  cells.  So  great 
is  the  accumulation  of  fat  in  the  blood  that  the  serum  pi*escnts  a  milky 
appearance.  This  excess  in  the  quantity  of  fat  is  rather  due  to  dimin- 
ished oxidation,  to  lessened  combustion,  than  to  increased  production. 
Another  causative  element  of  tlie  fat-production  in  cases  of  alcoholism 
is  the  interference  of  alcohol  with  the  process  of  digestion  and  assim- 
ilation. 

Poisoning  by  phosphorus,  antimony,  arsenic,  and  other  metals  sets  up 
an  acute  fatty  degeneration  of  the  liver.  l?regnancy,  lactation,  and 
suppuration  also  have  the  same  effect,  but  to  a  slighter  and  less  per- 
manent extent. 

Pathological  Anatomy. — Fatty  liver  agrees  with  amyloid  liver  in 
that  the  fatty  deposits  increase  the  size  and  weight  of  the  organ.  The 
surface  is  smooth,  the  peritoneal  investment  unaltered,  and  the  margins 
rounded.  Sometimes  the  organ  is  merely  increased  in  thickness,  some- 
times in  diameter.  It  has  a  greasy  feel  and  cuts  like  a  mass  of  fatty 
tissue.  Examined  at  a  low  temperature — below  freezing — it  seems  like 
a  mass  of  suet,  the  proper  structure  being  almost  extinguished  in  tlie 
fatty  metamorphosis.  The  outline  of  the  lobules  remains  distinct  even 
in  cases  far  advanced  in  the  fatty  degeneration,  but  in  the  extreme  cases 
it  is  obliterated,  the  cut  surface  presenting  a  uniformly  yellowish  or 
grayish-yellow  tint.  The  fatty  liver  is  also  wanting  in  blood ;  it  is  dr}', 
and  on  section  only  the  largest  vessels  contain  any  blood.  When  cardiac 
disease  of  a  kind  to  produce  congestion  of  the  venous  system  exists — for 
example,  mitral  or  tricuspid  lesions — the  same  relative  decrease  in  the 
quantity  of  blood  in  the  liver  is  observable  after  death,  although  during 
the  life  of  the  subject  the  opposite  condition  may  have  been  present.  The 
cause  of  this  bloodlessness  of  the  fatty  liver  is  to  be  sought  in  tlie  i>res- 
sure  exerted  by  the  growing  fat-cells. 

Not  all  cases  of  fatty  liver  are  advanced  to  the  degree  indicated  in  the 
above  description.  From  the  normal  size  up  to  the  maximum  attained 
by  the  most  advanced  fatty  liver  there  are  numerous  gradations  in  the 
quantity  of  fat  and  in  the  dimensions  of  the  organ.  Fatty  d^eneration 
may  accompany  cirrhosis,  in  which  the  liver  is  contracted.  The  deposits 
of  fat  may  take  place  in  particular  areas.  In  cases  of  fatty  liver  jier 
se  the  deposit  occurs  within  the  liver-cells,  as  may  be  demonstrated  on 
microscopic  examination,  the  initial  change  consisting  in  the  formation 
of  granules  in  the  protoplasm  which  ultimately  coalesce,  thus  producing 
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practically  demonstrated  were  not  sufficiently  improved  to  lend  any 
empirical  support  to  this  method. 

The  mediciual  remedies  which  do  any  good  are  the  iodides — notably 
the  iodides  of  ammonium,  of  iron,  of  manganese,  etc.,  the  compound  so- 
lution of  iodine,  and  the  double  iodide  of  iron  and  manganese.  As  the 
officinal  ointment  of  the  red  iodide  of  mercury,  rubbed  in  over  the  splenic 
region,  does  so  much  good  in  chronic  enlargement  of  the  spleen,  it  is 

[)robable  that  it  will  prove  eifective  in  tliis  form  of  enlargement  of  the 
iver.  The  writer  has  observed  results  from  it  in  such  cases  that  justify 
him  in  strongly  urging  its  employment  The  method  of  its  application 
consists  in  rubbing  perseveringly  a  piece  of  the  ointment,  a  large  pea  in 
size,  over  the  whole  hepatic  area,  and  repeating  it  daily  until  some  irrita- 
tion and  desquamation  af  the  skin  is  produced,  when  it  should  be  sus- 
pended until  the  parts  will  bear  renewed  applications.  Besides  the  topical 
application  of  the  red  iodide,  this  remedy  may  be  given  internally  with 
advantage  without  reference  to  syphilitic  infection.  It  seems  to  the  writer 
probable  tliat  bichloride  of  mercury  may  be  as  useful,  as  it  is  certainly 
more  manageable.  The  chloride  of  gold  and  sodium,  arsenic  in  small 
doses,  and  the  metallic  tonics,  so  callea,  may  be  useful  carefully  admin- 
istered, especially  the  first  mentioned,  which  the  writer  believes  has  some 
real  power  over  the  disease. 

Dietetic  rules  are  of  great  importance.  As  the  hepatic  functions  are 
much  disturbed,  if  not  entirely  suspended,  it  is  necessary  to  give  those 
foods  which  are  converted  into  peptones  in  the  stomach.  As  a  rule,  fats, 
starches,  and  sweets  are  mischievous,  and  milk,  meats,  oysters,  and  the 
nitrogenous  foods  best  adapted  to  nourish  the  patient.  If  the  diarrhoea 
should  prove  exhausting,  the  mineral  acids,  with  opium,  are  the  best 
remedies.  Nausea  and  vomiting  are  best  relieved  by  carbolic  acid  mix- 
ture, and  hemorrhages  by  the  solution  of  the  chloride  or  subsulphate  of 
iron. 


Patty  Liver;  Fatty  Degeneration  of  the  Liver  (Hepar 

Adiposum). 

Definition. — By  the  terra  fatty  liver  is  meant  a  change  in  the  organ 
characterized  by  the  excessive  quantity  of  fat-  or  oil-globules  contained 
in  the  cells  of  the  pai*enchyma. 

Causes. — ^The  liver  acts,  under  normal  conditions,  as  a  reservoir  for 
the  surplus  fat,  which  it  gives  out  as  the  demand  is  made.  It  is  not  only 
the  fat  Drought  to  the  liver  by  the  blood  which  accumulates  in  the  organ, 
but  it  apparently  possesses  the  power  to  transform  certain  substances — 
albumen,  for  example — into  fat.  An  important  causative  element,  there- 
fore, is  the  quantity  of  fat  present  in  the  food  habitually  consumed.  This 
has  been  proved  by  the  investigations  of  Radziejewsky*  and  others,  who 
have  shoAvn  that  the  fat  in  the  food  is  stored  up  in  the  normal  places  of 
deix)3it,  one  of  which,  of  course,  is  the  liver.  Another  causative  element 
is  the  formation  of  fat  from  the  albumen  of  the  hepatic  cells  in  conse- 
quence of  diminished  oxidation.  lu  respect  to  both  causes  the  consump- 
tion of  oxygen  is  an  important  factor.     The  insufficient  supply  of  oxygei 

^  Virchovfit  Archivfur  path,  Anai,^  etc.,  Band  Ivi.  p.  211. 
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whidi  is  a  necessary  result  of  a  sedentary  life  leads  thus^  directly^  to  the 
accumulation  of  fat  in  the  liver-cells.  A  constitutional  predisposition  is 
also  an  important  factor.  There  are  those  who  under  certain  conditions 
of  daily  life  store  up  large  supplies  of  fat,  and  others  M'ho  under  the 
same  conditions  continue  lean.  Women  more  tlian  men  ai*e  subject  to 
such  inherited  predispositions. 

Again,  fatty  liver  occurs  in  the  course  of  certain  cachexia,  notably 
phthisis.  In  this  case  the  obstructive  pulmonary  lesions  interfere  with 
the  process  of  oxidation,  and  also  maintain  a  constant  hypcrsemia  of  the 
portol  system.  This  condition  of  the  liver  also  occurs  in  the  cancerous 
cacliexia,  in  ansemia  and  chlorosis  of  long  standing,  in  chronic  suppura- 
tive diseases,  eta  The  dyscrasia  of  chronic  alcoholism  is  a  very  common 
cause  of  fatty  liver.  At  the  same  time  that  hyperplasia  of  the  connective 
tissue  is  taking  place  the  fat  is  accumulating  in  the  hepatic  cells.  So  great 
is  the  accumulation  of  fat  in  the  blood  that  the  serum  ])resents  a  milky 
appearance.  This  excess  in  the  quantity  of  fat  is  rather  due  to  dimin- 
ished oxidation,  to  lessened  combustion,  than  to  increased  production. 
Another  causative  element  of  the  fat-production  in  cases  of  alcoholism 
is  the  interference  of  alcohol  with  the  process  of  digestion  and  assim- 
ilation. 

Poisoning  by  phosphorus,  antimony,  arsenic,  and  other  metals  sets  up 
an  acute  fatty  degeneration  of  the  liver.  Pregnancy,  lactation,  and 
suppuration  also  have  the  same  effect,  but  to  a  slighter  and  less  per- 
manent extent. 

Pathological  Anatomy. — Fatty  liver  agrees  with  amyloid  liver  in 
that  the  fatty  deposits  increase  the  size  and  weight  of  the  organ.  The 
surface  is  smooth,  the  peritoneal  investment  unaltered,  and  the  margins 
rounded.  Sometimes  the  organ  is  merely  increased  in  thickness,  some- 
times in  diameter.  It  has  a  greasy  feel  and  cuts  like  a  mass  of  fatty 
tissue.  Examined  at  a  low  temperature — below  freezing — it  seems  like 
a  mass  of  suet,  the  proper  structure  bein^  almost  extinguished  in  tlie 
&tty  metamorphosis.  The  outline  of  the  lobules  remains  distinct  even 
in  cases  far  advanced  in  the  fatty  degeneration,  but  in  the  extreme  cases 
it  is  obliterated,  the  cut  surface  presenting  a  uniformly  yellowish  or 
grayish-yellow  tint.  The  fatty  liver  is  also  wanting  in  blood ;  it  is  dr}', 
and  on  section  only  the  largest  vessels  contain  any  blood.  When  cardiac 
disease  of  a  kind  to  produce  congestion  of  the  venous  system  exists — for 
example,  mitral  or  tricuspid  lesions — ^the  same  relative  decrease  in  the 
quantity  of  blood  in  the  liver  is  obsei'vable  after  death,  although  during 
the  life  of  the  subject  the  opposite  condition  may  have  been  present.  The 
cause  of  this  bloodlessness  of  the  fatty  liver  is  to  be  sought  in  tlie  pres- 
sure exerted  by  the  growing  fat-cells. 

Not  all  cases  of  fatty  liver  are  advanced  to  the  degree  indicated  in  the 
above  description.  From  the  normal  size  up  to  the  maximum  attained 
by  the  most  advanced  fatty  liver  there  are  numerous  gradations  in  the 
quantity  of  fat  and  in  the  dimensions  of  the  organ.  Fatty  d^neration 
may  accompany  cirrhosis,  in  which  the  liver  is  contracted.  The  deposits 
of  fat  may  take  place  in  particular  areas.  In  cases  of  fatty  liver  jier 
ae  the  deposit  occurs  within  the  liver-cells,  as  may  be  demonstrated  on 
microscopic  examination,  the  initial  change  consisting  in  the  formation 
of  granules  in  the  protoplasm  which  ultimately  coalesce,  thus  producing 
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fat-globules  or  cells.  The  fatty  change  in  the  hepatic  cells  proceeds  in  a 
certain  methodical  manner  from  the  cells  at  the  periphery  of  each  lobule 
to  die  centre.  The  quantity  of  fat  deposited  in  the  liver  in  cases  of  £itty 
change  is  very  great.  In  the  normal  condition  of  the  organ  fiit  ezistB, 
according  to  Perls/  in  the  proportion  of  3  per  cent,  of  the  weight  of  the 
liver.  When  the  condition  of  fatty  liver  exists  the  quantity  of  &t  rises 
to  40;  even  45,  i)er  cent. — almost  one-half.  It  is  important  to  note,  as 
was  pointed  out  bv  Frerichs;  that  in  an  inverse  ratio  with  tlie  increase  of 
fat  was  the  quantity  of  water. 

That  more  or  less  fatty  change  in  the  liver  is  not  incompatible  with  a 
normal  functional  activity  is  quite  certain,  but  tlie  boundary  between 
health  and  disease  is  by  no  means  well  defined  in  res|>ect  to  the  quantity 
of  fatty  change  in  the  liver-cells.  The  liver,  within  certain  limits,  is  a 
mere  reservoir  of  the  surplus  fat  of  the  body,  aud  hence  a  variable,  but 
not  excessive,  amount  of  accumulation  of  mt  is  not  incompatible  with 
a  normal  functional  performance  of  the  organ.  The  limits  of  a  merely 
functional  state  and  of  a  diseased  state  are  not,  therefore,  very  clearly 
defined.  In  certain  inferior  animals,  as  Frerichs  has  shown,  a  fatty  con- 
dition of  the  liver  is  normal. 

Symptoms. — The  signs  and  symptoms  of  fatty  liver  are  by  no  means 
well  defined.  This  state  of  the  organ,  as  a  rule,  accompanies  the  general 
tendency  to  fatty  metamorphosis  and  deposit  in  the  boiiy.  It  is  a  symp- 
tom in  the  course  of  phthisis,  of  chronic  alcoholism,  and  of  varioos  forms 
of  metallic  poisoning,  but  under  these  circumstances  there  is  no  material 
change  in  the  course  of  the  symptoms  produced  by  this  complication.  As 
an  independent  affection  it  rarely,  if  ever,  exists  alone.  So  far  as  its 
symptoms  can  be  defined,  they  are  referable  to  the  organs  of  digestion 
and  assimilation  aud  to  the  liver  itself. 

The  appetite  is  generally  good,  but  distress  afler  eating,  acidity  and 
heartburn,  eructations  of  acid  liquid  and  of  certain  articles  of  diet,  are 
experienced.  The  stools  are  usually  rather  sof);  or  liquid,  i^-anting  in 
color,  whitish  or  pasty,  and  occasionally  dark,  almost  black,  owing  to 
the  presence  of  blocxl.  Hemorrhoids  are  usimlly  present.  The  dis- 
chai^es  are  oflen  offensive  from  the  decomposition  of  certain  constit'- 
uents  of  the  food,  acid  and  burning  because  of  the  ])resence  of  acetic, 
butyric,  and  other  fat  acids,  or  merely  offensive  because  of  the  forma- 
tion of  hydrogen  compounds  with  sulphur  and  phosphorus.  Notwith- 
standing the  derangement  of  the  stomachal  and  intestinal  digestion,  the 
deposition  of  fat  continues  in  an  abnormal  ratio.  With  the  increase  in 
body-weight  a  decline  in  muscular  power  takes  place.  The  res])iration 
is  hurried  on  the  slightest  exertion,  and  dyspnoea  is  produced  by  any 
prolonged  muscular  effort.  The  circulation  is  feeble  and  the  pulse  slow 
in  the  state  of  repose,  but  on  active  exertion  the  pulse  becomes  rapid  and 
at  the  same  time  feeble.  The  sleep  is  disturbed  by  horrifying  dreams 
and  only  on  assuming  a  nearly  sitting  posture  can  the  patient  sleep  with 
any  degree  of  quietude. 

In  these  cases  of  fatty  liver  a  very  considerable  mental  inquietude, 
despondency,  even  hypodiondria  and  melancholia,  result.  The  relation 
of  insufficient  hepatic  excretion  to  the  mental  state  is  yet  sub  judioe,  but 
there  can  be  no  doubt  that  some  connection  exists.     From  the  earliesi 

^  Virelun^a  Archiw,  supra. 
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Eeriod  hepatic  derangemements— -as  tlie  term  hypochondria  denotes — 
ave  been  associated  with  certain  disorders  of  the  mind.  This  relation 
certainly  holds  good  in  respect  to  the  mental  perturbation  occurring  in 
cases  of  fatty  liver.  With  a  rotund  countenance  and  a  well>nourished 
body  there  is  associated  very  considerable  mental  despondency. 

Without  distinct  jaundice  the  skin  has  an  earthen  or  tallow-like  hue, 
the  conjunctiva  is  muddy  or  distinctly  yellow,  and  now  and  then  well- 
defined  jaundice  appears. 

The  urine  is  rather  scanty,  high-colored  because  of  the  presence  of  bile- 
pigments,  and  de]K)sits  urates  abundantly.  When  jaundice  accompanies 
fatty  liver  the  urine  will  be  very  dark,  muddy,  thick,  and  will  react  to 
the  usual  tests  for  bile,  urates,  etc. 

Tlie  area  of  hepatic  dulness  is,  as  a  rule,  enlarged  in  cases  of  fatty  liver. 
The  deiiosition  oi  fat  in  the  cells  adds  to  the  gross  size  of  the  organ,  and 
hence  the  inferior  margin  extends  below  the  border  of  the  ribs  to  a  degree 
determined  by  the  amount  of  increase  in  its  substance.  If  the  liver  can 
be  felt,  it  is  smooth,  not  hard  and  resisting,  and  is  free  from  nodules. 
Usually,  however,  owing  to  deposits  of  fat  in  the  omentum  and  in  the 
abdominal  walls,  the  outlines  and  condition  of  the  liver  cannot  be  ascer- 
tained, and  must  remain  merely  conjectural.  Sather,  therefore,  by  im- 
plication tlian  by  dii*ect  examination  can  the  condition  of  the  liver  be 
ascertained. 

Course,  Duration,  and  Termination. — The  course  of  fatty  liver, 
as  an  element  in  a  general  change  not  of  a  toxic  character,  is  essentially 
of  a  chronic  character.  The  fatty  liver  of  acute  phosphorus,  antimonial, 
and  other  forms  of  poisoning  is  acute  and  fatal,  but  it  is  not  these  forms 
M'ith  which  we  are  here  concerned.  Acting  the  part  of  a  reservoir  of  the 
surplus  fat  stored  up  in  the  body,  which  may  be  disposed  of  under  normal 
and  physiological  conditions,  the  fatty  liver  becomes  by  careful  numage- 
luent  a  normal  organ  again.  The  course,  duration,  and  termination  will 
thei'efore  largely  depend  on  the  nature  of  the  management  pursued.  A 
latty  liver  cannot,  then,  be  regarded  as  fatal,  or  even  as  dangerous  to  life 
])er  se.  The  course  and  termination  will  therefore  be  those  of  the  asso- 
ciated condition. 

Diagnosis. — The  determination  of  the  existence  of  fatty  liver  will  not 
l)e  difficult  in  all  those  cases  in  which  tliis  condition  may  properly  be  sus- 
i)ected ;  for  example,  in  phthisis,  in  chronic  alcoholismus,  in  obesity,  and 
\n  cases  of  habitual  indulgence  in  eating  and  drinking.  If  in  these  cases 
the  organ  is  distinctly  enlarged,  is  smooth,  and  is  flabby  in  outline ;  if  at 
the  same  time  the  digestion  is  deranged,  the  stools  are  light  in  color,  there 
arc  hemorrhoids,  flatulence,  acid  indijjestion,  and  torpid  bowels, — ^a  fatty 
liver  may  be  reasonably  suspected.  The  subjects  of  fatty  liver  are  usually 
obese,  and  present  the  characteristics  typical  of  that  condition,  or  they  are 
the  victims  of  alcoholismus  or  present  the  evidence  of  habitual  indulgence 
in  the  pleasures  of  the  table.  The  diflerentiation  of  fatty  liver  from  amy- 
loid degeneration,  from  cystic  disease,  and  from  other  maladies  causing 
enlargement  of  the  organ  is  made  by  reference  to  these  points  in  the  etio- 
logical history — by  a  careful  study  of  the  condition  of  the  organ  itself 
and  of  the  organs  associated  with  it  in  function.  As  the  amyloid  liver  is 
more  likely  to  be  confounded  with  the  fatty  liver,  it  should  be  noted  that 
Uie  former  is  an  outgrowth  of  the  process  of  suppuration,  that  the  organ 
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is  Iiard  in  texture,  and  that  amyloid  change  oocurs  at  the  same  time  to 
other  organs — conditions  opposed  to  those  characteristic  of  the  fiitty  liver. 
Cancer  of  the  liver  is  accompanied  by  a  i^eculiar  cachexia ;  the  lK)dy  wastes, 
and  the  enlarged  liver  is  hard  and  nodular  instead  of  being  smooth  and 
flabby. 

Treatment. — When  fatty  liver  is  a  symptom  merely,  its  treatment  is 
merged  into  that  of  the  primary  condition.  Thus,  in  phthisis  and  in  the 
various  forms  of  metallic  and  phosphorus-poisoning  the  condition  of  the 
liver  is  quite  secondary.  There  are  cases  of  obesity,  however,  in  which 
the  fatty  change  in  the  liver  is  a  part  of  the  general  morbid  process,  and 
must  be  treated  accordingly.  There  are  still  other  cases  in  which,  with- 
out a  decided  tendency  to  obesity,  the  food  habitually  consumed  is  of  a 
fatty  or  fat-forming  nature.  The  first  requisite  in  the  treatment  of  fatty 
liver  is  to  amend  the  diet  From  the  time  of  Hip))ocrates  down  to  Mr. 
Banting  it  has  been  recognized  that  the  starchy  and  saccharine  constitu- 
ents of  the  food,  as  well  as  the  fatty,  contribute  to  the  formation  of  fat. 
In  arranging  a  dietary  in  cases  of  fatty  liver  this  fact  should  be  regardal. 
Besides  excluding  the  fats,  saccharine  and  starchy  substances  should  be 
cut  off.  The  diet  should  be  composed  of  fresh  animal  foods,  game,  fish, 
oysters,  and  such  succulent  vegetables  as  lettuce,  celery,  spinach,  raw  cal>- 
Iwige  (cole-slaw),  etc.  Amongst  the  articles  excluded  should  be  bread,  but 
the  greatest  difficulty  is  experienced  in  its  withdrawal,  many  {latients 
declaring  themselves  unable  to  live  without  it.  In  such  instances  a  small 
biscuit  Twater-cracker)  may  be  allowed,  but,  as  far  as  may  be  aocomplished, 
bread  snould  be  cut  off  from  the  diet. 

If  there  are  acidity,  heartburn,  pyrosis,  and  regurgitation  of  acid  liquid, 
much  good  may  be  expected  from  the  administnition  of  diluted  nitric 
acid  before  meals,  especially  if  there  be  considerable  uric  acid  in  the  urine. 
The  simultaneous  administration  of  tincture  of  nux  vomica  will  prove 
useful  if  the  appetite  is  poor  aud  the  digestion  feeble.     Wlien  the  com- 

f)lexion  is  muddy,  the  coujunctivie  yellow,  and  the  tongue  coated,  excel- 
ent  results  are  had  from  the  persistent  use  of  phosphate  of  sodium. 
Under  these  circunLstauces  also  arsenic  is  very  beneficial.  Even  better 
results  may  be  had  from  a  combination  of  the  two  agents,  a  teaspoonful 
of  the  pulverized  phosphate  being  given  with  one-fortieth  of  a  grain  of 
the  arseniate  of  sodium.  Alkalies,  as  lithium  citrate,  solution  of  pot2L«a, 
etc.,  are  unquestionably  useful  as  remedies  for  obesity  and  fatty  liver,  but 
they  must  be  administered  with  a  proper  caution.  Also,  the  permanga- 
nate of  potassium  has  seemed  to  the  author  to  be  especially  valuable  as  a 
remedy  for  these  states. 

Remedies  to  increase  the  activity  of  the  portal  circulation  and  diminish 
congestion  of  the  hepatic  vessels  are  useful  at  the  outset,  but  tlie  anteraia 
which  succeeds  renders  their  use  improper  at  a  later  period.  Amongst 
the  hepatic  stimulants  of  great  use  in  those  cases  characterized  by  whitish, 
pasty  stools,  yellow  conjunctivie,  etc.,  are  resin  of  po<lophyllin,  euonymin, 
baptisin,  and  others  having  the  same  powers,  oaliue  laxatives  are  also 
useful,  but  to  a  less  extent.  It  must  be  remembere<l,  however,  tliat  these 
subjects  are  wanting  in  bodily  vigor,  often  suffer  fmm  weak  heart,  and 
always  have  flabby  muscles,  so  that  they  be:ir  all  depleting  measures 
badly.  The  hepatic  stimulant  of  greatest  utility  in  these  cases  is  sul- 
phate of  manganese.     The  writer  has  had  excellent  results  from  a  com- 
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bination  of  quinine  and  manganese.  For  the  general  state,  which  denotes 
insufiBcient  oxidation  according  to  the  chemical  pathologists,  permanganate 
of  potassium  is  a  remedy  of  value,  as  above  mentioned.  The  best  form  in 
whicli  to  administer  this  is  the  compressed  tablet,  aud  the  dose  usually  is 
two  grains.  As  chalybeate  tonics  are  indicated,  the  oxidizing  power  of 
tlie  succdnate  of  the  ferric  peroxide,  the  remedy  so  warmly  advocated  by 
Buckler,  may  be  utilized  with  advantage.  The  combination  of  quinine, 
iron,  and  manganese  in  pill  form,  or  the  syrup  of  the  iodides  of  iron  and 
manganese,  or  the  phosphate  of  iron,  quinine,  and  strychnine,  are  tonics 
adapted  to  the  relief  of  the  depression  accompanying  this  malady. 


Ill  AFFECTIONS  OF  THE  BILIARY  PASSAGES. 

Catarrh  of  the  Bile-Ducts. 

History  and  Definition. — ^Although  catarrh  of  the  bile-ducts  had 
been  incidentally  referred  to  by  some  previous  writers,  notably  by  Stokes 
of  Dublin,  Virchow*  was  the  first  to  treat  of  this  condition  systematic- 
ally. Amongst  recent  writers,  Harley*  appears  to  be  the  only  one  dis- 
posed to  question  the  importance  of  catarrh  of  the  bile-ducts  as  a  factor 
in  the  prcxluction  of  jaundice.  Even  in  phosphorus-poisoning  the  appear- 
ance of  jaundice,  at  one  time  supposed  to  be  hsematogenic  in  source,  has 
been  referred  to  a  catarrh  of  the  bile-ducts.'  It  seems  probable  that 
opinions  have  too  decidedly  veered  toward  the  importance  of  this  con- 
dition as  a  factor  in  the  production  of  jaundice. 

Causes. — Catarrh  of  the  bile-ducts  has  been  referred  to  all  those  causes 
which  can  excite  a  catarrhal  process  in  any  situation.  These  are  systemic 
and  local.  Amongst  the  systemic  may  be  placed  peculiarities  of  consti- 
tution or  idiosyncrasy.  A  tendency  to  hepatic  disorders  is  a  feature  in 
certain  types  of  constitution,  and,  as  such  types  are  transmitted,  the 
hepatic  disorders  seem  to  be  inherited.  In  such  persons,  possessing  the 
so-called  bilious  nature,  catarrh  of  the  biliary  passages  is  not  uncommon, 
and  a  special  susceptibility  to  it  ai)parently  exists.  The  atmospherical 
and  other  causes  which  in  some  subjects  will  set  up  a  catarrh  of  the 
bronchi  will  in  the  bilious  type  induce  a  catarrh  of  the  duodenum  and 
bile-ducts.  The  malady  is  not  inherited ;  only  the  character  of  bodily 
structure  which  favors  it  under  the  necessary  conditions. 

Climatic  changes  and  certain  seasons,  especially  the  autumn,  are  influ 
ential  causes.  Exposure  to  cold  and  dampness,  the  body  warm  and  per- 
spiring, will  set  up  a  catarrhal  process  in  the  bile-ducts  and  intestine, 
especially  in  those  having  the  special  susceptibility  which  belongs  to 
certain  bodily  types.  Malarial  miasm  is  an  especially  active  cause  in 
malarial  regions.  The  writer  has  seen  many  examples  in  various  parts 
of  the  United  States  within  the  malaria-breeding  zone.  Other  miasmatic 
agencies  are  not  without  importance.     The  exhalations  from  the  freshly- 

^Archivfur  path.  Anal.,  Band  xxxil.  p.  117  e<  seq, 

'  Diseaees  of  the  Liner j  supra, 

>  WyBB,  Arehiv  der  Heiikunde,  1867,  p.  469  (Legg). 
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(ipturned  soil  of  some  cities,  the  gases  from  cesspools  and  sewers,  and 
illuminating  gas  exert  a  causative  influence.  The  bad  air  thus  made  up 
has  been  happily  called  civic  malaria. 

The  most  influential  causes  of  catarrh  of  the  biliary  passages  are  local 
in  origin  and  in  action :  they  ai'e  the  agencies  which  induce  catarrh  of 
the  duodenum.  Disturbances  of  the  portal  circulation  should  be  first 
named.  Whenever  obstructive  lesions  of  the  cardiac  orifices  exist,  when- 
ever the  pulmonary  circulation  is  im])eded  by  disease  of  the  lungs,  tlie 
portal  vein  is  kept  abnormally  full,  and  as  a  necessary  result  of  the 
stasis  a  catarrh  of  the  mucous  membrane  follows.  Congestion  of  the 
portal  system  may  be  a  result  of  vaso-motor  paresis.  The  abdominal 
sympathetic  may  be  the  seat  of  various  reflex  disturbances :  those  of  a 
depressing  kind  induce  stasis  in  the  portal  system.  Certain  medicinal 
agents  have  this  efiect,  and  prolonged  and  severe  cutaneous  irritation,  it 
is  probable,  may  act  on  the  portal  circulation  in  the  same  way.  The 
action  of  cold  on  the  peripheral  nerves  may  be  similarly  explained. 

Catarrh  by  contiguity  of  tissue  is  the  most  frequent  factor.  Catarrh 
of  the  duodenal  mucous  membrane  is  the  initial  condition,  and  from  thence 
the  process  extends  to  the  bile-ducts.  Although  the  duodenum  may  be 
alone  affected,  the  usual  state  of  things  is  a  gastro-intestinal  catarrh,  the 
stomach  and  die  whole  length  of  the  small  intestine  being  simultaneously 
diseased.  When  the  catarrhal  process  is  thus  diffused  the  duodenal  mucous 
membrane  is  most  deranged,  probably  because  the  acid  and  fermenting 
chyme  is  first  i*cccived  here,  and  what  acridity  soever  it  may  possess 
attacks  this  part  in  its  greatest  strength.  It  must  be  i*emembered  that 
the  secretion  of  the  duodenal  glands  and  of  the  pancreas  and  liver  most 
also  have  an  abnormal  character ;  hence  those  fooas  which  in  the  healthy 
condition  of  things  are  digested  in  this  part  of  the  canal  undergo  ordi- 
nary putrefactive  decomposition  and  furnish  verv  irritating  products. 
This  observation  is  especially  true  of  the  fats :  tte  fat  acids  are  in  the 
highest  d<^ree  irritating.  The  digestive  fluid  of  the  duodenum  has  a 
more  or  less  pathological  character,  because  the  catarrhal  process  not  only 
interferes  with  the  habitually  easy  flow  of  the  gland  secretions,  but,  ex- 
tending to  the  gland  elements  themselves,  gradually  alter  tlieir  structure. 

Gastix^-intcstinal  catarrh  results  from  tlie  misuse  of  foods  and  the 
abuse  of  certain  condiments  and  of  spirits.  Excess  in  the  quantity  of 
starchy,  saccharine,  and  fatty  foods  which  undergo  conversion  and  absorp- 
tion in  the  intestine,  habitually  consumed,  decomposition  of  such  portions 
as  escape  proper  digestion  ensues,  and  the  products  of  tliis  decomi)ositioo 
exercise  an  irritant  influence  on  the  mucous  membrane.  The  daily  con- 
sumption of  sauces  and  condiments  and  of  highly-seasoned  foods  has  a 
constant  irritating  action ;  but  more  influential  than  any  other  causative 
agency  is  the  abuse  of  malt  Honors  and  spirit  Whilst  the  latter  acts 
more  on  the  stomach  and  the  liver  proper,  the  former  affect  more  the 
duodenal  mucous  membrane  and  the  bile-ducts. 

To  these  causative  agencies  must  be  added  a  pathological  state  of  the 
bile  itself.  Under  conditions  not  now  known  the  bile  seems  to  acquire 
acrid  properties  and  set  up  a  catarrh  in  passing  along  the  ducts. 

PathoixKjUCAL  AxATO^nr. — The  area  affectcil  by  the  catarrhal  process 
varies  greatly.  The  termination  of  the  common  duct  for  a  short  space 
may  be  the  only  part  affected,  but  with  this  there  b  always  more  or  less, 
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sometimes  most  extensive  and  severe,  duodenal  catarrh,  followed  by  jaun- 
dice. The  extent  to  which  the  common  duct  is  affected  may  be  exactly 
indicated  by  the  staining  with  bile,  which  extends  down  to  the  point 
of  obstruction.  The  catarrhal  process  may  invade  the  whole  extent  of 
the  common  duct,  the  cystic  duct,  gall-bladder,  and  the  ramifications  of 
tlie  tube  throughout  the  organ.  The  resulting  appearances  will  vary 
accordingly. 

The  first  change  observable  is  a  more  or  less  considerable  hypersemia 
of  the  mucous  membrane ;  but  this  is  rarely  seen,  because  the  examina- 
tion cannot  be  made  at  the  time  when  tliis  condition  is  present.  The 
epithelial  layer  is  swollen,  sodden,  the  cells  cloudy,  undergoing  rapid 
multiplication  and  desquamating.  The  cast-off  cylindrical  epithelium, 
mucous  cells,  and  serum  make  up  a  turbid  mixture,  which,  with  bile, 
fills  the  smaller  ducts,  and  may  in  places,  especially  at  the  orifice  of  the 
common  duct,  form  an  obstruction  sufficient  to  prevent  the  passage  of  the 
bile;  which  may,  however,  be  readily  pressed  out  with  a  little  force. 
Especially  near  the  end  of  the  common  duct  the  mucus  is  apt  to  accumu- 
late, and  a  plug  of  it,  often  tenacious  and  somewhat  consistent,  obstructs 
the  orifice.  It  is  probable  that  whilst  catarrh  is  the  chief  cause  of  jaun- 
dice, it  may  also,  by  a  merely  intermittent  activity,  cause  the  condition 
of  biliousness — now  so  far  relieved  as  to  permit  the  bile  to  descend  into 
the  intestine,  now  so  much  obstruction  as  to  i)revent  the  escape  of  any 
considerable  part  of  that  formed.  When  the  common  duct  is  the  seat  of 
the  catarrhal  process,  and  the  outflow  of  bile  thus  prevented,  it  accumu- 
lates in  the  gall-bladder,  which  may  I)e  so  far  distended  as  to  present  a 
recognizable  tumor  of  pyriform  shape  through  the  abdominal  parietes. 

When  the  catarrhal  process  invades  the  finer  ducts  the  appearances  are 
somewhat  different.  There  are  no  bile-stains  along  the  course  of  the 
common  and  cystic  ducts,  and  the  gall-bladder  is  empty,  or  at  most  con- 
tains only  some  mucus,  with  altered  bile.  The  tubes  at  or  near  their  ulti- 
mate ramifications  contain  a  turbid  mucus  composed  of  cylindrical  epithe- 
lium and  lymphoid  cells,  and  tenacious  enough  to  close  them  firmly. 
More  or  less  nypencmia  of  the  liver-structures  proper,  and  consequent 
increased  dimensions  of  the  organ,  a  more  or  less  active  catarrhal  condi- 
tion of  the  duodena]  mucous  membrane,  accompany  the  changes  in  the 
finer  ducts.. 

Symptoms. — ^There  are  marked  differences  in  the  behavior  of  the  more 
acute  cases  of  catarrh  of  the  bile-ducts  and  the  chronic  examples  of  the 
same  disorder.  The  former  is  held  to  be  the  most  frequent  cause  of  jaun- 
dice, whilst  the  latter  is  an  important  element  in  the  so-called  bilious 
state,  in  lithaemia,  and  as  a  secondary  condition  in  some  cardiac  and  pul- 
monaiy  diseases.  Also,  the  morbid  complexus  of  cartarrh  of  the  bile- 
ducts  includes  the  symptoms  of  duodenal  and  gastro-duodcnal  catarrh. 

The  acute  form  of  this  disease  sets  in  with  the  symptoms  of  gastro- 
dnodenal  catarrh.  Usually,  after  indulgence  in  too  highly  stimulating 
food  or  in  some  article  having  a  specially  irritating  character,  an  attack 
of  acute  indigestion  supervenes.  The  tongue  is  more  or  less  heavily 
coated,  the  breath  heavy,  the  taste  bitter,  pasty,  or  sourish,  the  apjjctite 
poor  or  actual  repugnance  to  food,  especially  to  the  offending  articles,  is 
experienced,  and  nausea,  not  unfrequently  vomiting,  ensues.  The  epigas- 
trium and  the  hypochondriac  regions  have  a  heavy,  overloaded,  distressed. 
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and  sore  feeling ;  there  is  some  tenderness  to  pressure ;  sometimes  the 
gall-bladder,  abnormally  full,  may  be  detected  by  careful  palpation ;  and 
the  area  of  hepatic  dulness  will  usually  be  increased.  The  abdomen  is 
more  or  less  distended  by  gases,  and  eructations  of  offensive  gases  (hydro- 
gen and  sulphur  compounds,  volatile  fat  acids,  etc.^  occur.  Constipation 
exists  when  the  catarrhal  process  is  limited  to  the  duodenum,  and  tlte 
stools  consist  of  hard  lumps  having  a  light  yellow,  clay-colored,  or 
whitish  appearance.  When  the  whole  extent  of  the  small  intestine  is 
affected,  the  stools  will  be  soft,  liquid,  or  watery,  and  will  vary  in  color 
from  yellow  to  gray  or  white.  In  some  cases  the  fecal  matters  will  have 
an  offensive  odor — the  odor  of  decomposition — and  considerable  dis- 
charges of  very  foul-smelling  gas  will  attend  the  evacuations.  This 
symptom  will  occur  when  the  intestinal  digestion  is  suspended  and 
the  contents  of  the  bowel  in  consequence  undergo  putrefactive  dcoom- 
])osition. 

During  the  initial  period  of  the  disorder  the  urine  will  simply  be  high- 
colored  and  loaded  with  urates  and  uric  acid,  but  when  jaundice  super- 
venes the  pigment  will  convert  the  urine  into  a  dark,  coffee-colored,  and 
somewhat  thick  liquid. 

With  the  onset  of  the  malady  symptoms  referable  to  the  nervous 
system  appear.  Headache,  dizziness,  and  hebetude  of  mind  are  prescDt, 
and  now  and  then  an  attack  of  catarrh  of  the  bile-ducts  will  have  the 
objective  signs  of  an  ordinary  migraine  or  sick  headache.  Usually,  how- 
ever, as  the  intestinal  and  hepatic  troubles  develop,  headache  and  some 
mental  hebetude  come  on,  but  when  jaundice  supervenes  the  headache 
becomes  more  severe,  and  very  considerable  mental  depression,  irritabil- 
ity of  temper,  and  morosencss  are  experienced.  Chilly  sensations,  with 
flashes  of  neat,  are  felt  at  the  outset,  but  with  the  appearance  of  jaundice 
the  sensation  of  coldness  predominates.  In  some  cases,  the  intestinal 
aitarrh  being  extensive,  there  will  be,  after  some  preliminary  cliiUiness, 
a  febrile  movement,  but  this  is  never  of  a  pronounced  cliaractcr,  and  in 
the  slighter  cases  of  the  disease  or  when  the  catarrhal  process  is  limited 
to  the  bile-ducts,  there  is  no  elevation  of  temperature.  With  the  first 
symptoms  the  pulse  is  somewhat  quickened,  but  as  the  bile  acids  aoco- 
mulate  in  the  blood  they  effect  a  decided  slowing  of  the  heart's  action, 
the  pulse  falling  as  low,  it  may  be,  as  60  per  minute.  This  lessened 
activity  of  the  circulation  is  accompanied  by  corresponding  reduction  of 
temperature,  the  body-heat  falling  a  degree  or  more. 

The  most  distinctive  sjinptom  of  catarrh  of  the  bile-ducts  is  jaundice. 
In  the  acute  or  quickly-developing  form  above  described  of  catarrhal 
icterus  the  symptoms  of  gastro-intestinal  disturbance  precede  the  first  indi- 
cation of  jaundice  from  five  to  eight  days.  Yellowness  of  the  conjunc- 
tiva and  of  those  parts  of  the  body  exposed  to  the  air  is  the  first  mani- 
festation ;  afterward  the  jaundice  hue  becomes  general.  The  tint  varies 
in  depth  from  a  faint  gamboge-yellow,  only  discernible  in  a  fiivorable 
light,  to  a  deep  greenish-  or  brownish-yellow. 

In  the  more  cnronic  cases  of  catarrh  of  the  bile-ducts  the  symptoms 
are  simply  those  of  a  gastro-duodenal  catarrh,  to  which  some  hepatic 
disturbances  are  superadded.  Some  abdominal  uneasiness  felt  in  the 
epigastrium  and  in  the  right  hypochondrium,  especially  in  two  to  three 
hours  after  meals ;  flatulence,  sometimes  accompanied  by  colic ;  constipa- 
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rion,  persistent  or  alternating  with  diarrhoea — in  the  one  case  in  hard 
lumps  with  more  or  less  mucus  adlierent,  in  the  other  soft  or  h'quid.  and 
in  lK>th  cases  having  a  rather  golden-yellow  color,  grayish  or  black  and 
lar-like  appearance, — such  are  the  symptoms  referable  to  the  intestinal 
canal.  The  disturbances  in  the  hepatic  functions  produced  by  the  catarrhal 
swelling  of  the  mucous  membrane  of  the  ducts  are  further  exhibited  in  a 
somewhat  sallow,  earthy,  or  muddy  complexion,  yellowish  tint  of  the 
conjunctiva,  higli-colorcd,  acid  urine  loaded  with  urates  and  phosphates. 
Such  subjects,  although  having,  it  may  be,  a  keen  appetite,  rather  lose 
than  g:iin  in  weight:  they  ex])ericnce  lassitude,  headat;he,  much  depres- 
sion of  spirits,  and  the  mental  symptoms  are  most  pi*onounced  during 
the  time  intestinal  digestion  is  going  on.  In  fact,  the  morbid  complexus 
is  rather  that  of  intestinal  catarrh;  nevertheless,  the  slight  degree  of 
ol)struction  to  the  outflow  of  bile  occurring  in  these  cases  has  an  influ- 
ence both  in  the  intestin:d  digestion  and  in  the  nutritive  functions.  Any 
degree  of  obstruction,  as  has  already  been  pointed  out,  leads  to  serious 
structural  change  of  the  liver,  and  this  in  turn  produces  well-defined 
symptoms. 

Disturbances  of  the  hepatic  functions,  even  jaundice,  accompany  the 
paroxysms  of  malarial  fever.  Without  the  occurrence  of  fever,  catarrhal 
jaundice  may  come  on  during  the  course  of  chronic  malarial  poisoning. 
Catarrh  of  the  bile-ducts  is  the  pathogenetic  factor  in  these  cases.  More 
csj)eeially  in  malarial  regions,  but  also  in  temperate  and  warm  climates, 
paroxysmal  attacks,  with  or  without  jaundice,  are  comparatively  frequent. 
These  acute  seizures  occur  in  tliose  having  the  chronic  form  of  the  mal- 
ady, and  are  excited  by  sudden  climatic  changes,  by  excesses  in  eating, 
especially  by  the  use  of  improper  articles  of  diet.  Considerable  nausea, 
flatulence,  and  constipation  or  diarrhoea,  weight,  tension,  and  soreness  in 
the  right  hypochondrium  and  sometimes  in  the  shoulder,  chilliness,  gen- 
eml  malaise,  headache,  and  an  increasing  icterode  tint  of  the  skin,  consti- 
tute the  complexus  of  symptoms  belonging  to  these  cases. 

Course,  Duration,  and  Ter^iination. — Acute  catarrh  of  the  bile- 
ducts  with  jaundice  has  a  well-defined  course — in  its  mildest  form,  with 
little  gastric  or  gastro-intestinal  disturbance — lasting  ten  days  or  two 
weeks;  in  the  ordinary  form,  with  the  accompanying  gastro-duodenal 
i-atarrh,  running  its  course  in  a  month  to  six  weeks.  In  the  chronic 
form,  with  acute  exacerbations  due  to  indiscretions  in  diet  or  to  climatic 
influences,  the  course  of  the  disease  is  chequered  by  vicissitudes,  the 
result  of  the  causes  just  mentioned,  and  its  duration  must  therefore  be 
indefinite  and,  as  a  nile,  protracted.  Catarrh  of  the  bile-ducts,  or 
catarrhal  jaundice,  usually  terminates  in  health  after  a  period  of  func- 
tional derangement  of  the  intestines  and  liver.  Witliout  exhibiting  any 
features  of  a  special  character,  some  cases  do  not  pass  through  this  benign 
course :  the  intestinal  catarrh  sets  up  an  ulcerative  process  at  one  or  more 
points  in  the  duodenum  ;  but  more  especially  the  obstniction  to  the  free 
course  of  the  bile  caused  by  the  catarrhal  swelling  of  the  mucous  lining 
of  the  ducts  induces  structural  changes  in  the  liver — an  hypertrophy  of 
the  connective-tissue  elements,  a  sclerosis. 

Diagnosis. — There  are  but  two  signs  which  indicate  the  nature  of  the 
disorder,  and  only  one  that  is  really  distinctive.  Intestinal  indigestion 
with  slight  coincident  biliary  derangement  is  one,  and  jaundice  is  the 
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other.  When,  after  the  signs  and  symptoms  of  gastro-duodenal  catarrii 
have  declared  themselves,  jaundice  appears,  there  can  be  no  qaestion  as 
to  the  nature  of  the  case.  Tlie  diagnosis  is  more  difficult  in  the  clironic 
cases  with  exacerbations  due  to  the  exciting  causes  above  mentioned,  for 
the  persistence  of  the  jaundice  will  suggest  the  occurrence  of  some  per- 
manent organic  lesion.  The  differentiation  of  the  various  kinds  of  jaun- 
dice has  already  been  made. 

Treatment. — Regulation  of  tlie  diet  is  of  the  first  importance.  Those 
foods  requiring  the  intestinal  juices  for  their  solution  and  absorption,  ami 
which  cannot  be  properly  digested  when  a  duodenal  catarrh  exists  or 
when  bile  is  absent,  should  of  course  be  excluded  from  the  diet  These 
articles  are  the  fats,  starches,  and  sweets.  The  mucus  playing  the  port 
of  a  ferment,  these  substances  are  converted  into  various  secondary  prod- 
ucts of  an  irritating  character.  Flatuleucc  is  caused  by  the  evolution  of 
carbonic  acid  gas  and  the  hydrogen  compounds  of  sulphur  and  phospbonis; 
and  acetic,  butyric,  and  other  acids  not  only  change  the  reaction  of  the 
intestinal  juices,  but  are  directly  irritating  to  the  mucous  membrane.  In 
the  acute  cases  a  diet  of  skimmed  milk,  taken  hot  and  at  tliree  hours' 
interval,  and  after  the  acute  symptoms  have  sul)sided,  in  conjunction  with 
some  other  aliment,  is  the  most  appropriate  mode  of  alimentation.  Meat*, 
fish,  eggs,  and  oysters  are  the  chief  articles  of  diet,  bcsi<les  tlie  milk,  dar- 
ing the  whole  course  of  the  more  chronic  cases ;  and  to  these  may  be 
added  the  succulent  vegetables,  as  lettuce,  spinach,  celery,  raw  cabbage, 
and  tomatoes.  If,  in  consequence  of  irritability  of  the  mucous  membrane 
or  of  idiosyncrasy,  any  article  occasions  distress,  it  should  be  omitted 
from  the  diet. 

The  medicinal  mana^mcnt  includes  the  administration  of  remedies  for 
gastro-iutestinal  qitarrh.  The  treatment  of  catarrhal  jaundice  has  been 
discussed.  When  constipation  exists,  saline  laxatives,  especially  phos- 
phate of  sodium  and  Rochelle  salt,  are  useful.  If  there  be  diarrhom,  the 
most  appropriate  remedies  are  bismuth,  with  or  without  carbolic  add, 
Hope's  mixture,  oxides  of  zinc  and  silver,  and  other  mineral  tonic 
astringents. 

The  propriety  of  the  administration  of  special  hepatic  stimulants — 
cholagogues — has  been  much  disputed.  When  the  disorder  consists 
merely  m  an  obstruction  to  the  outflow  of  bile,  the  utility  of  stimulating 
the  production  of  this  secretion  seems  more  than  doubtful.  Much  harm 
has  been  done  by  the  indiscriminate  use  of  mercury.  Its  power  to 
increase  the  production  of  bile  having  been  assumed,  and  the  quantity 
of  bile  present  in  the  feces  being  manifestly  less  in  cases  of  catarrhal 
jaundice,  it  followed  that  mercury  should  l)e  employed  in  this  disorder. 
Modern  experience  has  quite  demonstrated  its  inutility  in  the  mode  and 
for  the  purpose  to  which  it  was  formerly  devoted.  Nevertheless,  good 
effects  are  had  from  calomel  in  small  doses  as  a  sedative  to  the  mucous 
membrane.  When  there  are  nausea,  headache,  vertigo,  and  constipation 
present,  excellent  results  may  be  had  from  the  ^gr.  to  iVs^-  of  calomel, 
exhibited  at  short  intervals  until  the  bowels  are  moved.  If  calomel 
possessed  the  property  formerly  ascribed  to  it,  of  stimulating  the  heretic 
functions,  it  would  be  coutraindicated  in  catarrh  of  the  bile^lucts.  This 
contraindication  exists  in  respect  to  all  hepatic  stimulants. 

If  there  be  decided  irritability  of  the  stomach  and  constipation,  Seid- 
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litz  powders  may  be  given  at  regular  intervals.  Phosphate  of  sodium  in 
drachm  doses  is  highly  useful  for  the  double  purpose  of  a  laxative  effect 
and  to  prevent  the  tendency  to  inspissatiou  of  the  bile,  which  is  one  of 
the  most  important  results  of  catarrh  of  the  bile-ducts  and  gall-bladder. 
In  the  more  chronic  cases  the  persistent  use  of  sodium  phospliate  is  to  be 
highly  commended. 

In  this  disease,  especially  as  it  ocairs  in  gouty  subjects,  sulphate  of 
manganese  is  often  decidedly  serviceable.  If  anaemia  and  debility  coex- 
ist, this  remedy  can  be  combined  with  sulphate  of  irou  and  sulphate  of 
quinine — a  combination  which  the  writer  has  found  peculiarly  effective 
under  such  circumstances.  When  oxidation  is  deficient  and  the  urates 
are  present  in  the  urine  in  excessive  quantity,  good  effects  are  had  from 
the  permanganate  of  potassium,  a  tablet  containing  two  gmius  being  given 
four  times  a  day.  In  the  more  chronic  cases  the  salts  of  silver,  copper, 
and  zinc  are  really  very  useful,  especially  the  oxides  of  silver  and  zinc ; 
and  of  these  the  former  is  more  efficient.  Better  than  any  of  those  men- 
tioned is  arsenic,  as  arseniate  of  so<lium  or  as  Fowler's  solution,  but  the 
best  results  are  had  from  small  or  medium  doses  persistently  used.  If 
there  be  much  intestinal  catarrh  and  consequent  aiarrhoea,  bismuth  and 
aromatic  powder,  oxide  of  silver.  Fowler's  solution  with  a  little  opium, 
Hope's  mixture,  etc.  are  appropriate  remedies. 

It  is  in  catarrh  of  the  bile-ducts  that  nitric  and  nitro-muriatic  acids 
have  proved  useful,  rather  than  in  cirrhosis  and  other  diseases  of  the 
liver-tissues.  They  prevent  fermentation,  promote  oxidation,  and  increase 
the  activity  of  the  assimilative  functions.  When  there  occurs  active  fer- 
mentation of  certain  foods,  and  consequently  considerable  flatulence, 
excellent  results  are  obtained  from  the  members  of  the  antiseptic  group — 
from  creasote  or  carbolic  acid,  salicylic  acid,  biborate  of  sodium,  the  ben- 
zoates,  etc  To  these  may  be  added  quinine,  the  dose  of  which  will  be 
determined  by  the  purpose  for  which  it  is  prescribed.  So  often  is  catarrhal 
jaundice  of  malarial  origin  that  quinine  becomes  a  remedy  of  high  import- 
ance in  the  cases  occurring  in  the  malarial-forming  zone. 

Certain  special  plans  of  treatment  have  been  proposed  for  the  cure  of 
catarrhal  jaundice.  One  of  the  most  effective  of  these  is  enemata  of  cold 
water.  By  means  of  an  irrigating  apparatus  the  large  intestine  is  well 
distended  with  water  once  a  day  for  several  days.  The  first  enema  has 
a  tem|>erature  of  60°  F.,  and  subsequent  injections  are  a  little  warmer. 
The  increased  peristalsis  of  the  bowels  and  the  reflex  contractions  of  the 
gall-bladder  dishxlge  the  mucus  lining  and  obstructing  the  gall-ducts. 
When  the  bile  flows  into  the  intestine,  digestion  is  resumed  and  the 
catarrhal  inflammation  subsides.  But  with  the  irrigation  method  may 
be  employed  other  remedies,  as  above  indicated. 

Faradization  of  the  gall-bladder  has  been  used  successfully  for  the 
expulsion  of  the  stored-up  bile  and  the  removal  of  the  mucus  obstructing 
the  ducts.  It  is  applied  by  means  of  one  moistened  sponge  electrode 
placed  directly  over  the  gall-bladder,  and  the  other  on  the  opposite  side 
of  the  body  and  posteriorly.  A  slowly-interrupted  faradic  current  is  then 
passed.     This  expedient  is  not  suitable  when  the  case  is  acute  in  cliaracter. 

Vol.  II.— «7 
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Biliary  Ooncretions ;  GteJl-Stones ;  Hepatic  Calculi;  Hepatic 

Colic. 

Definition. — There  are  two  classes  of  ooncretions  wliich  may  occasion 
symptoms:  inspissated  bile  and  regularly-formed  gall-stones.  Slowly- 
developing  symptoms  of  jaundice  from  obstruction  may  arise  from  the 
deposit  01  particles  of  inspissated  bile  in  the  hepatic  ducts,  or  sudden 
attacks  of  nepatic  colic  be  due  to  the  passage  of  concretions.  When 
biliary  calculi  reach  the  intestines,  certain  kinds  of  disturbance  may  be 
caused  by  their  presence  there.  Under  the  term  biliary  concretions  must 
be  considered,  therefore,  the  mechanism  of  their  production,  their  compo- 
sition, the  symptoms  caused  by  their  passage  through  the  ducts  (bepatir 
colic),  and  the  intestinal  disturbance  due  to  their  retention  in  the  bowel 

Formation :  Inspissated  Bile. — ^Thosc  concretious  consisting  of  inspis- 
sated bile  are  irregularly-shaped  masses  of  a  brownish,  greenish-brown, 
or  reddish-brown  color,  friable  and  crumbling  into  a  gr'tty  dust  with 
slight  pressure  of  the  fingers.  When  recent  and  before  drying,  they  are 
soner,  almost  pultaceous,  and  may  take  the  form  of  the  canal  through 
which  pressed.  But  as  seen  after  drying  they  present  the  appearance  of 
a  dark  vegetable  extract,  dried  and  partly  pulverized.  When  examined 
as  found  in  the  gall-bladder  or  lodeed  in  the  larger  hepatic  ducts  or  dis- 
tributed in  irregular  fragments  (gall-sand)  in  the  various  hepatic  passages, 
they  present  the  shape,  color,  and  general  characteristics  of  a  partly-dried 
vegetable  extract  roughly  broken  up,  but  still  soft  enough  to  take  anj 
shape  from  pressure.  The  writer  has  seen  them  thus  in  situ  accompany- 
ing regularly-formed  gall-stones  in  a  case  of  gunshot  wound  of  the  liver. 
These  masses  of  inspissated  bile  differ  from  gall-stones  in  composition ; 
they  consist  of  bile,  but  with  a  preponderance  of  the  coloring  matter. 
According  to  Harley,*  who  has  given  a  more  correct  account  of  these 
bodies  than  any  other  systematic  writer,  their  composition  is  as  follows: 

Water 6.4 

SoUds 94.6 

The  contents  of  the  solids  are — 

Bile-pigment 84.2 

Cholesterin 0.6 

Salts  (iron,  potash,  soda) 15.2 

Some  years  ago,  before  I  was  aware  of  the  nature  of  such  concretions, 
I  detected  a  number  in  examining  the  stools  of  a  patient  who  liad  in  quick 
succession  many  attacks  of  hepatic  colic,  but  as  the  usual  form  of  concre- 
tion was  looked  for  and  not  found,  the  relation  of  these  bodies  to  the 
symptoms  in  the  case  was  not  understood.  I  now  recognize  the  value  of 
Harley's  observations  on  these  bodies. 

The  biliary  concretion  which  is  properly  a  gall-stone  has  a  definite  form 
and  a  more  or  less  well-defined  crystalline  structure.  The  forms  taken 
are  various.  The  most  usual  form  is  octagonal  or  hexagonal  or  polyan- 
gular,  with  smooth  facets,  corresponding  to  points  of  contact  of  other  cal- 
culi. Instead  of  smooth  facets  and  sharp  angles,  the  concretion  may  be 
studded  with  irr^ularly-shaped  masses.     When  there  are  numerous  cal- 

^  Tke  Disetues  of  the  Liver,  with  and  without  Jaundice,  etc.,  br  Georse  Harler,  M.  D., 
F.  B.  S.,  Philada.,  18S3,  p.  349. 
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call  present,  they  Iiave  smooth  surfaces  and  rather  sharp  anglas,  made,  not 
by  attrition,  as  has  been  supposed,  but  by  deposition  of  the  new  mate- 
rial under  pressure.  When  they  have  this  form  there  are  many  present, 
but  the  number  of  facets  does  not  indicate  the  number  of  calculi,  and  the 
absence  of  facets  is  not  proof  of  the  absence  of  otlier  calculi.  The  smooth 
opposing  surfaces  are  not  always  plane,  but  may  be  convex  or  concave  to 
fit  the  shape  of  the  adjacent  bodies. 

Calculi  may  be  globular,  ovoid,  cylindrical,  and  truncated  cones.  The 
largest  in  my  collection  is  egg-sha)ied,  and  nearly  filled  the  gall-bladder 
wliich  contained  it,  a  little  mucus  free  from  bile-elements  only  being 
present.  If  a  concretion  forms  in  a  duct  or  a  single  one  is  present  in 
the  gall-bladder,  the  shape  is  determined  by  the  pressui*e  of  the  walls 
of  the  duct  or  of  the  gall-bladder,  respectively.  As  found  in  the  stools, 
and  still  somewhat  soil,  the  shape  will  represent  the  form  of  the  common 
duct  through  which  it  has  been  pressed.  Such  a  soft,  recently-formed 
gall-stone  will  have  the  crystalline  structure  and  chemical  constitution  of 
these  bodies,  and  will  therefore  diifer  from,  apparently,  similar  masses  of 
inspissated  bile.  Although  a  round,  ovoid,  or  cylindrical  calculus  indi- 
cates the  absence  of  others  because  there  are  no  evidences  of  mutual 
pressure  and  adaptation,  a  positive  conclusion  cannot  be  reached  in  that 
way,  for  the  gall-bladder  may  contain  numerous  calculi  of  long-standing, 
and  a  recent  concretion  formed  in  a  duct  be  discharged  with  the  usual 
symptoms. 

The  number  of  calculi  which  may  be  present  at  any  time  or  be  pro- 
duced in  the  course  of  years  ranges  from  one  to  several  thousand.  The 
number  is  in  inverse  ratio  to  the  size.  One  case^  is  reported  in  which 
7802  calculi  were  found  in  the  gall-bladder,  but  they  must  have  been 
very  minute  in  size.  Of  the  specimens  now  in  my  collection,  there  are 
230  obtained  from  one  gall-bladder,  which  they  entirely  filled ;  they  are 
nearly  uniform  in  size,  have  an  average  weight  of  two  grains,  and  contain 
four,  five,  and  six  smooth  facets.  Another  collection  of  calculi  removed 
from  a  closed  gall-bladder  contains  45,  of  large  size,  distending  the  organ 
and  forming  a  tumor  which  projected  beyond  the  margin  of  the  liver. 
Hepatic  calculi  are  rarely  solitary ;  hence  if  one  attack  of  hepatic  colic 
occur,  others  may  be  expected. 

In  color  gall-stones  vary  from  a  clear  white  to  a  dark-brown,  almost 
black,  tint.  The  most  usual  tint  of  the  mature  calculi  in  the  gall-bladder 
is  that  of  the  ripe  chestnut.  Long  stay  in  the  intestines  increases  the 
depth  of  the  color,  until  it  becomes  almost  black ;  on  the  other  hand, 
detention  in  the  gall-bladder  has  a  slightly  bleaching  action ;  but  the  real 
cause  of  difierence  of  color  is  the  presence  or  absence  of  pigment.  If 
composed  of  pure  cholesterin,  the  color  will  be  whitish,  opaque,  or  glis- 
tening and  almost  translucent. 

In  size  gall-stones  vary  from  the  smallest  pea  up  to  a  hen's  egg.  When 
several  hundreds  are  contained  in  the  gall-bladder,  they  will  usually  be 
of  the  dimension  of  a  medium-sized  pea.  Two  large  solitary  concretions 
in  my  possession  are  respectively  2  inches  and  1 J  inches  in  long  diameter, 
and  1  inch  and  f  of  an  inch  transversely.  Very  much  larger  calculi 
have,  however,  been  recoixled;  thus,  one  mentioned  by  Frerichs  is  6 
inches  in  length  and  4  inches  in  circumference.     The  most  frequently 

^  Frerichs,  op.  eU,,  vol.  ii.  p.  499. 
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encountered  calculus^  at  least  in  this  country,  is  polyangular  in  slia])e  and 
of  the  size  of  a  large  pea.  Globular  or  ovoid  seems  to  be  the  prevailing 
form,  and  the  dimensions  that  of  a  small  pea,  in  Germany,  aocordiog  to 
Frerichs  and  Von  Schuppel,  but  tliis  statement  must  refer  to  the  initial 
shape  of  these  bodies. 

Not  all  hepatic  calculi  have  defined  mathematical  form.s,  but  may  con- 
sist of  branching  cylinders  composed  of  irregular  nodular  masses,  not 
unlike  the  concretions  of  inspissated  bile.  As  a  rule,  in  each  case  where 
the  calculi  are  multiple  tliere  is  uniformity  of  color,  shape,  and  compo- 
sition. This  feature  is  well  exhibited  in  my  collection.  The  calculi 
obtained  from  each  subject  are  in  one  case  white,  polyangular,  rather 
unctuous,  and  nearly  equal  in  size ;  in  another,  cliestuut<-brown  in  color, 
polyangular  in  shape,  and  varying  slightly  in  size,  but  uniformly  cha- 
racteristic in  shape ;  and  in  a  thiid,  singular  in  number,  ovoid  in  shape, 
dark-brown  in  color. 

In  composition  gall-stones  vary  somewhat.  When  fresh  they  contain 
considerable  water,  and  at  all  times  are  hygroscopic.  Dried  in  the  air, 
they  are  composed  of — 

Water. 4 

SoUdg ^ 

100 

The  solids  consist  of — 

Cholesterin 98 

Pigment 1 

luorKonic  or  miDenil  matter ^1 

100 

Such  are  the  constituents,  according  to  Harley,  of  the  usual  concretioD, 
the  cholesterin  calculus.  But  as  other  varieties  are  encoimtered  oocasiou- 
ally,  it  may  be  well  to  give  the  composition  of  these.  The  following 
table  by  Ritter,  to  be  found  in  RobirCa  Journal  for  1872  (p.  60),  is  a 
correct  representation  of  the  contents  of  different  specimens : 


CompoftitioD  of  Different 
Kinds. 

i«t 

2d. 

8d. 

4th. 

Sth. 

6th. 

7th. 

Ml 

Cholesterin 

Organic  matter  .... 
Inorganic  matter.  .    .   . 
Nuniber  of  specimens  . 

98.1 
1.5 
0.4 
28 

97.4 
2.1 
0.6 
16 

70.6 

22.9 

6.5 

580 

64.2 

27.4 

8.4 

94 

81.4 

15.4 

3.2 

220 

84.3 

12.4 

3.3 

16 

trao& 

75.2 

24.8 

3 

0 

18.1 
91.9 

1 

-J 

The  above  may  be  regarded  as  the  average  composition,  expressed  in 
round  numbers.  The  variations  from  these  figures  will  be  comprehended 
in  two  parts. 

A  calculus  consists  of  three  several  parts :  the  nucleus,  the  bodv,  the 
rind.  A  calculus  of  small  or  medium  size  may  be  a  nucleus  for  the  for- 
mation of  a  large  one.  Usually  the  nucleus  consists  of  a  bit  of  mucus, 
casts  of  the  biliary  ducts  (Thudicum),  inspissated  bile,  a  blood-clo^  « 
liver-fluke  or  other  parasite,  as  a  desiccated  round-worm,  or  some  foreign 
body,  as  a  seed,  or,  as  in  one  reported  example,  a  globule  of  merciuy* 

^  Thudicam,  J.  L.,  On  QaUrtiona,  London,  1863 ;  also  Frerichs,  cp.  eiL,  toL  ii.  p.  ^ 
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The  central  mass  of  mucus  may  contain  a  large  proportion  of  piement 
or  crystals  of  cholcsterin  or  lime-salts,  giving  it  special  charactenstics.^ 
There  may  be  several  nuclei.  Fauconneau-Dufresne  reports  an  instance 
in  which  a  pyramidal  concretion  contained  four,  and  Guilbert  a  globular 
stone  with  five,  distinct  nuclei.  Such  examples  of  calculi  having  mul- 
tiple nuclei  are  produced  by  the  adhesion  whilst  in  a  soft  state  of  two  or 
more,  and  the  subsequent  addition  of  material  to  the  conjoint  mass,  weld- 
ing it  into  a  single  stone.  A.  few  calculi  are  homogeneous  throughout, 
composed  of  nearly  pure  cholesterin,  mixed  intimately  with  a  little  col- 
oring matter  and  lime  salts.  The  cholesterin  calculus  will  have  a  some- 
what translucent  appearance,  will  be  a  dead  white  or  a  yellomsh-white, 
or  present  a  greenish-  or  brownish-yellow  tint  through  the  white.  Even 
the  white  calculus,  apparently  oomi)osed  of  nearly  pure  cholesterin,  will 
be  found  on  section  to  contain  traces  of  a  nucleus.  By  long  detention  in 
a  gall-bladder  whose  duct  is  permanently  occluded,  and  is  tlierefore  free 
of  fluid,  the  mucus  nucleus  may  so  shrivel  as  to  leave  a  cavity  which  is 
merely  stained.  One  of  my  specimens — a  solitary  calculus  of  large  size 
—exhibits  this  peculiarity. 

The  body  consists  of  cholesterin,  nacreous  or  darkened  by  pigment, 
deposited  in  radiating  lines  or  in  concentric  layers,  or  in  both  together. 
I^igment  may  be  intimately  incorporated  with  the  cholesterin  or  deposited 
between  the  layers  of  this  substance,  pure  or  nearly  pure,  forming  an  alter- 
uating  arrangement. 

The  crust  or  rind  usually  is  smooth,  unctuous  to  the  touch,  firm,  but 
wlien  broken  with  the  finger-nail  readily  crumbles.  When  composed 
of  lime  salts,  or  when  the  cholesterin  is  mixed  with  varying  proportions 
of  these  salts  and  of  pigment,  the  surface  is  still  smooth,  but  thicker, 
firmer,  and  darker  in  color.  The  rind  may  not  be  smooth,  but  studded 
with  waii-like  projections,  or  it  may  consist  of  several  layers  of  earthy 
matter  separated  by  pigment.  These  layers  may  be  very  friable,  and 
readily  crumble  and  fall  off.  In  some  instances  the  crust,  several  lines 
in  thickness,  is  the  body  of  the  calculus,  and  the  cavity  contains  only 
a  light  honeycomb  of  mucus  and  pigment. 

The  specific  gravity  of  gall-stones  composed  of  crystallized  cholesterin 
is  nearly  that  of  water.  Air-dried  calculi  will  float  on  water,  but  the 
recent  ones,  full  of  moisture,  sink.  The  relation  of  the  weight  of  the 
calculus  to  that  of  the  bile  is  more  important.  As  the  specific  gmvity 
of  bile  ranges  from  1020  to  1026,  it  is  obvious  that  on  this  fluid  air- 
dried  calculi  will  float,  but,  holding  in  the  recent  state  much  water, 
ordinary  gall-stones  will  sink.  Those  containing  much  mineral  mat- 
ter will  have  a  correspondingly  high  specific  gravity — much  higher 
than  bile. 

Origin  and  For^la^tion  op  Hepatic  Calculi.— Certain  conditions 
are  necessary  to  the  formation  of  these  bodies  on  the  part  of  the  bile  and 
on  the  part  of  the  gall-bladder  and  ducts.  Constituted  for  the  most  part 
of  cholesterin,  which  exists  in  such  small  quantity  in  normal  bile,  there 
must  be  some  change  in  the  comiK)sition  of  this  fluid  to  increase  the 

3uantity  or  to  diminish  the  solubility  of  that  constituent.     It  will  con- 
uce  to  a  better  understanding  of  the  subject  to  premise  the  composition 
of  the  bile : 

1  Cjr,  Jules,  Train  de  PAffeeiion  ealculeuse  du  JFbie,  Paris,  1884,  p.  11  et  teq. 
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Bile  oontainSy  in  1000  partSy 

Water 860 

SoUda 140 


The  solids  of  bile  are 


'  Glyoocholate  and        1  ^q  » 

Taurocholate  of  soda  /   •   •   •   •  ^^-^ 

Cholesterin 2.6 

Mucas 1.4 

Pigment  and  extractive  ....  28. 
Salts 8. 


140. 


Normal  bile  is  neutral  or  slightly  alkaline  in  reaction.  If  the  reany 
tion  become  acid  from  any  cause,  the  constituent  cholesterin  is  precipi- 
tated ;  and  this  occurs  the  more  readily  the  larger  the  proportion  of  this 
substance  held  in  solution.  Cholesterin  is  an  excrementitious  material 
found  in  the  blood  and  excreted  by  (he  liver.  It  represents  in  part, 
probably,  the  waste  of  nervous  matter,  but  more  certainly  of  the  fatty 
tissues  in  general.  Conditions  of  the  system  in  which  the  metamorpho- 
sis of  the  fatty  elements  occurs  more  freely — as  obesity,  advancing  life, 
etc. — are  accompanied  by  an  increased  production  and  excretion  of  cho- 
lesterin. 

So  long  as  the  neutral  state  or  the  alkalinity  of  the  bile  is  maintained, 
the  cholesterin  will  be  kept  in  sohition,  although  its  relative  proportion 
may  be  in  excess  of  the  normal.  A  lack  of  the  soda  constituent  of  the 
system  is  one  factor,  but  the  most  important  ^s  a  catarrhal  state  of  the 
mucous  membrane  of  the  bile-ducts  and  gall-bladder.  The  mncus 
formed  plays  a  double  r6le :  it  furnishes  a  nucleus  about  which  choles- 
terin crystallizes ;  it  acts  as  a  ferment  and  inaugurates  a  process  of  add 
fermentation  which  results  in  the  precipitation  or  cholesterin.  When  all 
tlie  conditions  favorable  to  the  separation  and  crystallization  of  choles- 
terin are  present,  any  foreign  body  may  serve  the  purpose  of  a  nudens. 
The  articles  which  have  thus  served  have  been  enumerated. 

A  by  no  means  infrequent  combination  is  that  of  bilirubin  with  cal- 
cium ;  and  this  may  constitute  the  nucleus  or  form  a  part  of  the  body 
or  the  cnist  of  a  calculus.  The  mechanism  of  its  formation  is  not  unlike 
that  of  the  cholesterin  concretion.  Bilirubin  is  soluble  in  alkalies,  and  is 
precipitated  from  its  solution  by  acids.  It  follows  that  when  acid  fermen- 
tation takes  places  under  the  influence  of  mucus,  bilirubin  may  be  pre- 
cipitated in  combination  with  calcium.  The  salts  of  sodium  and  potas- 
sium are  much  more  abundant  in  bile  than  those  of  lime,  but  the  latter 
much  more  often  enter  into  the  formation  of  calculi  because  of  their 
slighter  solubility.  Other  combinations  of  bile-pigments,  mucus,  and  the 
salts  of  the  bile  take  place,  but  they  are  relatively  less  frequent  The 
principal  lime  salt  is  the  carbonate,  and  this  combines  in  varying  propor- 
tions with  the  bile  acids,  the  fat  acids,  and  bile-pigment. 

Certain  physical  conditions  are-  not  less  important  than  the  chemical  it 
the  production  of  hepatic  calculi.  Accumulation  of  bile  in  the  gall- 
bladder, stasis,  and  concentration  are  essential  conditions.  If  bile  remains 
long  in  the  gall-bladder,  it  becomes  darker  in  color  and  more  viscid,  its 
specific  gravity  rises,  and  the  relative  proportion  of  solids  increases,  doubt- 
less because  of  the  absorption  of  a  part  of  the  water.  The  reaction— 
which,  as  has  been  stated,  is  in  the  fresh  state  neutral  or  alkahue^ 
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becomes  arid  in  consequence  of  a  fermentative  change  (Von  Gonip- 
Besanez)  set  up  by  the  mucus.  If  a  catarrhal  state  of  the  mucous  mem- 
brane exist,  the  mucus,  ej)itlielium,  and  lymphoid  cells  cast  off  play  the 
part  of  a  ferment.  The  lime  which  is  so  imix)rtant  a  constituent  of  bil- 
iary concretions  is  not  present  even  in  concentrated  bile  in  sufiScient 
amount  to  account  for  its  agency  in  the  formation  of  these  bodies,  is  fur- 
nished by  the  diseased  mucoas  membrane  (Frerichs).  Indeed,  numerous 
crystals  of  carbonate  of  lime  have  been  seen  in  situ  in  contact  with  the 
mucous  membrane  in  cases  of  chronic  catarrh.  It  follows,  then,  that 
catarrh  of  the  biliary  passages  has  an  important  causative  relation  to  that 

Jathological  condition  of  the  bile  which  precedes  the  formation  of  calculi, 
n  this  connection  we  must  not  lose  sight  of  the  researches  made  by  Ord' 
on  the  action  exerted  by  colloids  on  the  formation  of  concretions.  The 
mucus  is  the  colloid ;  cholesterin,  lime,  and  soda  salts  are  the  crystalloids. 
These  latter  diffusing  through  the  colloid  medium,  the  resulting  combina- 
tions assume  spheroidal  forms.  The  union  of  bilirubin  and  lime  salts 
illustrates  the  same  principle. 

Causes. — We  have  here  fo  consider  the  external  conditions  and  the 
general  somatic  influences  which  lead  to  the  formation  of  biliary  concre- 
tions. Age  has  an  important  causative  action.  Besides  other  agencies 
due  to  advancing  life,  the  increase  of  cholesterin  is  an  influential  factor. 
The  less  active  state  of  the  functions  in  general,  diminished  oxidation, 
loss  of  water,  and  concentration  of  the  bile  are  influential  factors  in  deter- 
mining the  formation  of  hepatic  calculi  in  advancing  life,  as  the  opposite 
conditions  oppose  their  production  in  early  life.  Although  not  unknown 
in  infancy,  at  this  period  in  life  and  until  twenty  years  of  age  they  occur 
but  rarely.  Fauconneau-Dufresne,'  of  91  cases,  had  4  in  inrants ;  Wolff* 
had  1  in  a  collection  of  45  cases ;  and  Cyr,^  2  cases  under  ten  in  a  group 
of  558  cases.  The  following  table  illustrates  the  influence  of  age  on  the 
productivity  of  gall-stones: 


B>I9t. 

AUTHOBS. 
FAoeoxvtAO-DvrRtara.               Vos.w. 

Dvmft3n>«FAXiitt. 

Ctb. 

Whole  No 895 

From    Infancy 

to  30 18 

From  30-70..877 

Whole  No 91 

Before  20 10 

From  20-40..  18 
'*      40-90..  68 

Whole  No 4S 

Before  20..^.    8 
From  30-60..  42 

Whole  No 230 

Before  20......    2 

From  20-^0..  28 
*'      30-«0..162 
"      60-90..  88 

Whole  No 8SS 

Before  20 30 

From  21-S0..208 

"      81-40..18.'> 

"      41-50..  91 

"      61-60..  48 

Abore  60 6 

Although  there  is  a  general  correspondence  in  the  results  of  the  obser- 
vations on  the  age  most  liable,  there  are  differences.  Thus,  Cyr,  whose 
figures  represent  the  experiences  at  Vichy,  makes  the  age  of  maximum 
liability  from  twenty  to  forty  years^-distinctly  earlier  than  any  other 
observer ;  and  hence  it  is  necessary  to  bear  in  mind  the  extreme  latitude 
of  his  diagnosis.     Of  my  own  collection,  30  in  number,  all  doubtful  cases 

'  On  the  Influence  of  Colloids  upon  CryMalUne  ForiM  and  Cohetion,  with  ObservationB  on  iht 
Structure  and  Mode  of  FomuUion  of  Urinary  and  other  Oalculiy  hj  W.  Miller  Ord,  M.  D., 
F.  R.  C.  P.  Lond.,  etc.,  London,  1879. 

■  Traiti  de  t  Affection  calculeuae  du  FoiCy  Paris,  1861. 

•  Virehovfe  Arehiv  f  path,  Anat.,  etc..  Band  xx.,  1861,  p.  1. 

^  I\raiti  de  ^Affection  eaieuUuse  du  Foie,  Paris,  1884,  p.  53. 
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excluded,  there  were  20  between  thirty  and  fifty  years,  and  10  between 
fifty  and  seventy.  Of  these,  22  occurred  in  subjects  between  forty  and 
sixty.  The  period  of  maximum  liability  is  about  fifty  years  of  age. 
Cyr  refers  the  difierenoe  of  his  statistics  from  those  of  other  observers  to 
the  character  of  the  patients.  The  preponderance  in  the  number  of  cases 
of  hepatic  calculi  at  or  about  the  fiftieth  year  is  referable  to  the  lessened 
activity  of  the  nutritive  functions  at  this  period,  and  to  the  increase  in 
the  relative  proportion  of  cholesterin  in  the  blood  in  advanced  life 
(Luton*).  Charcot^  maintains  that  after  sixty  biliary  calculi  are  more 
frequent,  but  owing  to  the  physiological  conditions  then  existing  the 
migration  of  these  bodies  is  effected  without  notable  inconvenience. 

According  to  most  authorities,  females  are  more  liable  to  the  formation 
of  gall-stones  than  are  men.  Thudicum,  after  an  analysis  of  the  statistics 
given  by  the  most  experienced  and  celebrated  authoriti&s,  places  the  pro- 
portion at  3  to  2.  Von  Schuppel  gives  the  same  figures.  Cyr,  whikt 
recognizing  this  estimate  &s  true  of  the  great  mass  of  observations  on  this 
point,  finds  that  in  his  own  cases  the  preponderance  of  females  over  males 
was  even  greater,  being  4  to  1 — inversely  to  the  liability  of  the  sexes  to 
gout ;  but  this  excess  is  to  be  explained  by  the  character  of  the  subjects 
falling  under  his  observation.  Women  are  subjected  to  infiuenccs  which 
favor  the  formation  of  these  concretions,  such  as  pregnancy,  sedentary 
habits,  diet  of  a  restricted  character,  the  use  of  iwrsets,  and  the  somatic 
changes  at  the  climateric  period. 

The  social  state,  by  reason  of  the  conditions  associated  with  a  good 
position  in  life,  has  an  influence  in  the  production  of  calculi.  Luxuri- 
ous habits  and  indulgence  in  the  pleasures  of  the  table  are  important 
factors,  and  hence  this  malady  is  encountered  amongst  the  better  dass 
of  patients  in  private  practice  rather  than  amongst  laboring  people  in  the 
hospitals. 

As  the  somatic  conditions  which  exert  a  predisposing  action,  and  the 
social  circumstances  also  favoring  the  formation  of  hepatic  calculi,  are 
transmitted,  heredity  is  by  some  classed  among  the  etiological  factors, 
but  it  can  only  be  r^arded  as  indirect 

Malarial  influences  unquestionably  exert  a  very  powerful  influence  as 
this  malady  occurs  in  this  country.  Paroxysms  of  intermittent  either 
induce  or  accompany  the  seizures  of  hepatic  colic,  and  chronic  malarial 
poisoning  exerts  a  direct  causative  influence  through  the  hepatic  disturb- 
ances and  the  gastro-duodenal  catarrh  whicli  are  associated  with  it. 
Attacks  of  hepatic  colic  are  extremely  frequent  in  the  malarial  regions 
of  the  West  and  South.     It  may  be,  however,  tliat  this  malady  is  fre- 

Siuent  rather  in  consequence  of  the  diet  of  pork  than  of  climatic  cause, 
or  it  is  probable  that  indulgence  in  such  food  plays  an  important  part  in 
the  formation  of  biliary  concretions  (Harley).  Due  allowance  made  for 
diet,  climate  is  yet,  no  doubt,  an  influential  factor.  In  warm,  especially 
in  malarial,  regions  the  functions  of  the  liver  are  taxed  to  compensate  for 
the  increased  action  of  the  skin  and  lungs ;  but  this  organ  is,  besid^ 
afiected  by  the  poison  of  malaria,  and  to  the  congestion  caused  by  it  is 
superadded  a  catarrhal  state  of  the  bile-ducts  and  of  the  duodenum.    A 

*  Jaccoud'g  Dicaonnaire  encyclop^d,,  art.  **  Voiea  Biliairw;"  idem.,  BmU.  oAi.  de  nirtip-, 
March  15,  1866. 
'  LeQOTu  «ttr  Us  MaladUa  du  FoU,  eie,,  p.  145. 
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pathological  condition  of  the  bile  itself  is  first  induced ;  then  the  fer- 
mentative changes  set  up  by  the  mucus  cause  tlie  separation  and  crystal- 
lization of  pigment  and  cholesterin. 

Certain  seasons  favor  the  formation  of  biliary  concretions,  because 
then  the  special  influences  which  operate  at  all  times  are  more  active  and 
persistent  These  seasons  are  fall,  winter,  and  early  spring,  and  gall- 
stones are  more  numerous  then  in  consequence  of  the  activity  of  the 
malarial  poison,  the  character  of  the  diet  then  employed,  and  the  lessened 
oxidation  due  to  the  more  sedentary  life.  Climate  is  a  factor  of  some 
consequence,  but  not  in  the  direction  that  might  have  been  supposed. 
Gall-stones  are  more  common  in  temperate  than  in  tropical  climates — a 
statement  confirmed  by  the  obser\'ation  of  the  physicians  of  India.  .  They 
are,  according  to  Harley,  quite  common  in  Russia,  where  also  they  attain 
to  extraordinary  dimensions ;  but  these  circumstances  are  not  due  to  the 
climatic  peculiarities  of  that  country,  so  much  as  to  the  diet  habitually 
consumed,  consisting  so  largely  of  fatty  substances. 

Of  all  the  conditions  which  favor  the  production  of  gall-stones,  none 
are  so  influential  as  the  bodily  state  and  the  associated  dietetic  peculiar- 
ities. Those  troubled  with  these  concretions,  as  they  have  occurred  under 
my  observation,  have  been  either  obese  or  have  had  a  manifest  tendency 
in  that  direction.  They  have  had  a  strong  inclination  for  the  fat-forming 
foods,  also  for  starchy,  saccharine,  and  fatty  articles,  such  as  bread  and 
butter,  potatoes,  beans  and  peas,  pork,  bacon,  and  fat  poultry,  etc.  Harley 
thinks  indulgence  in  bacon  (p.  367)  is  a  prime  factor.  Thudicum  rejects 
this  notion  on  chemical  grounds,  for  obesity  and  the  free  consumption  of 
fat  cannot  be  concerned  in  the  production  of  these  bodies,  because  choles- 
terin  is  an  alcohol.^  The  agency  of  a  fatty  diet  has  been  so  strongly 
indicated  in  clinical  observations,  and  the  relation  of  cholesterin  to  the 
fats  so  obvious,  that  it  can  hardly  be  doubted  the  free  consumption  of  fat 
in  food  contributes  directly  to  the  formation  of  calculi.  An  indirect 
relation  may  also  be  traced.  A  catarrhal  state  of  the  duodenal  mucous 
membrane  existing,  and  the  bile  excluded  by  swelling  and  obstruction  of 
the  bile-ducts,  fats  arc  decomposed,  and  the  fat  acids,  absorbed  into  the 
portal  blood,  contribute  to  those  chemical  changes  in  the  bile  which 
result  in  the  precipitation  of  cholesterin.  Beneke*  traces  a  connection 
between  atheromatous  degeneneration  of  the  vessels  and  the  formation 
of  biliary  concretions.  A  general  increase  in  the  amount  of  fat  in  the 
body  is  usually  coincident  with  the  atheromatous  change,  and  at  the 
same  time  the  relative  proportion  of  cholesterin  in  the  bile  becomes 
greater. 

Indulgence  in  the  starchy  and  saccharine  foods  plays  a  part  in  the 
formation  of  gall-stones  not  less,  if  not  more,  important  than  the  con- 
sumption of  fats.  A  diet  of  such  materials  is  highly  fattening,  and 
if  the  necessary  local  conditions  exist  they  readily  undergo  fermentation, 
and  thus  cause  or  keep  up  a  catarrh  of  the  mucous  membrane. 

Too  long  intervals  between  meals,  Frerichs^  thinks,  is  more  influential 
than  errors  of  diet  in  causing  concretions.  The  bile  accumulates  in  the 
gall-bladder,  and  the  condition  of  repose  favors  the  occurrence  of  those 
changes  which  induce  the  separation  and  crystallization  of  cholesterin. 

^A  TreatUe  on  Oali^sioneB,  p.  214.  '  DeuL  Arehivfur  klin,  Med.,  Band  xviii. 

*A  Ginieal  TreaUte  on  Diaeaae  of  the  Liver,  Syd.  Soc.  ed.,  yol.  ii.  p.  511. 
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Olistacles  to  outflow  of  every  kind  have  the  same  effect.  The  largest  calcii- 
hi8  in  my  possession  was  obtained  from  a  case  of  cancer  of  the  gall-bladder 
which  compressed,  and  finally*closed,  the  cystic  duct.  Sedentary  habits 
liave  the  same  mechanical  effect,  but,  as  already  pointed  out,  iosniBcient 
air  and  exercise  act  by  lessening  oxidation.  Corpulent  persons  indulging 
in  rich  food  and  avoiding  all  physical  exertion,  those  of  such  habits  con- 
fined to  bed  by  illness  or  injury,  the  literary,  the  well-to-do,  self-indul- 
gent, lazy,  are  usual  subjects  of  this  malady.  Any  condition  of  things 
which  causes  a  considerable  retardation  in  the  outflow  of  bile  will  have  a 
pathogenetic  importance,  especially  if  the  causes  of  chemical  change,  the 
lessened  quantity  of  taurocliolic  and  glycocholic  acid,  and  an  increased 
quantity  of  cholesterin,  coexist.  Moral  causes,  as  fear,  anxiety,  chagrin, 
anger,  etc,  have  seemed  to  exercise  a  causative  influence  in  some  instances 

To  the  causes  of  retardation  of  the  bile-flow  mentioned  above  must 
be  added  catarrh  of  the  bile-ducts.  This  acts  in  a  twofold  way — as  an 
obstruction  ;  a  plug  of  mucus  forming  the  nucleus.  It  has  already  been 
shown  that  fermentative  changes  may  be  set  up  by  the  mucus,  which 
plays  the  part  of  a  ferment,  an  acid  state  of  the  bile  resulting. 

Situation  of  Grall-stones,  and  their  Destiny. — The  gall-bladder  is,  of 
course,  the  chief  site  for  these  bodies,  but  biliary  concretions  and  masses 
of  inspissated  bile  may  be  found  at  any  point  in  the  course  of  the  ducts. 
Single  stones  may  be  impacted  at  any  point  in  the  cystic,  hepatic,  or  com- 
mon duct,  or  masses  comiwsed  of  numerous  small  calculi  may  take  the 
form  of  a  duct  and  brancnes,  making  a  branching  calculus  of  the  shape 
and  size  of  the  mould  in  which  it  is  cast.  Such  casts  may  be  hollow, 
thus  permitting  an  outlet  to  the  bile,  or  they  may  completely  close  the 
tube,  and  a  cyst  form,  the  walls  of  which  grow  thicker  with  connective- 
tissue  deposits.  Stones  of  very  large  size  may  be  thus  enclosed,  Frerichs 
having  seen  one  the  size  of  a  hen's  egg  formed  about  a  plum-seed,  which 
was  the  nucleus.  In  some  rare  instances  the  major  part  of  the  lar^r 
tubes  have  been  filled  with  inspissated  bile,  through  which  the  fluid  bile 
could  only  be  slowly  filtered. 

Calculi  are  not  often  found  in  the  hepatic  duct,  since  they  can  only 
lodge  there  in  descending  from  the  smaller  tubes,  and  hence  are  too  small 
to  become  wedged  in.  The  usual  site,  as  has  been  sufficiently  explained, 
is  the  gall-bladder.  At  the  entrance  to  the  cystic  duct  and  at  the  terminus 
of  the  common  duct  in  the  duodenum  are  the  points  where  migrating  cal- 
culi are  most  apt  to  be  arrested. 

Spontaneous  disintegration  of  gall-stones  sometimes  occurs.  Choles- 
terin being  dissolved  off  of  the  comers  and  edges,  the  cohesion  of  the 
mass  is  impaired  and  it  falls  apart  in  several  fragments.  By  very  slight 
mechanical  injury  air-dried  calculi  will  be  broken  up.  In  the  gall-blad- 
der two  factors  are  in*  operation  to  effect  the  disintegration  of  the  contained 
calculi :  the  movements  of  the  body,  by  which  the  corners  and  the  borders 
are  crumbled ;  the  solvent  action  of  the  alkaline  bile  on  the  cholesterin. 
When,  however,  these  concretions  are  made  up  of  lime  and  pigment,  their 
integrity  can  be  impaired  only  by  the  process  of  cleavage ;  no  solvent 
action  can  take  place. 

Various  changes  occur  in  the  ducts  or  in  the  gall-bladder  in  consequence 
of  the  presence  of  these  concretions.   Whilst  a  catarrhal  state  of  the  mucous 
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membrane  of  the  ducts  is  an  element  of  much  importance  in  the  process  by 
which  concretions  are  formed,  on  the  other  hand  the  presence  of  these  bodies 
excites  catarrh,  ulceration,  perforation,  and,  it  may  be,  abscess  of  the  liver. 
When  concretions  form  or  are  deposited  in  the  ducts,  they  cause  inflam- 
matory reaction,  the  walls  yield,  and  the  neighboring  hepatic  structures 
may  also  be  affected  by  contiguity.  The  dilatation  of  the  tube  is  usually 
cylindrical,  much  more  rarely  sacciform.  The  neighboring  connective 
tissue  may  undergo  hyperplasia  and  a  more  or  less  extensive  sclerosis 
occur.  More  frequently  the  calculus  ulcerates  through,  and  an  abscess  is 
produced  which  will  take  the  usual  course  of  that  malady.  Very  rarely 
a  calculus  is  found  enclosed  in  a  separate  sac  and  surrounded  by  healthy 
hepatic  tissue  (Roller).^ 

As  the  gall-bladder  is  the  usual  place  for  the  formation  and  storage 
of  gall-stones,  the  changes  in  connection  with  this  organ  are  the  most 
important.  The  calculi  may  be  so  numerous  or  so  large  as  to  distend  the 
gall-bladder  and  cause  it  to  project  from  under  the  inferior  boi-der  of  the 
liver,  so  as  to  be  felt  by  palpation  of  the  abdominal  wall.  The  stones 
may  be  few  in  number  and  float  in  healthy  bile,  or  they  may  fill  the 
bladder  to  the  exclusion  of  fluid,  the  cystic  duct  being  closed  perma- 
nently ;  or  there  may  be,  with  one  or  more  concretions,  a  fluid  composed 
of  mucus,  muco-pus,  serum,  and  bilious  matter.  The  mucous  membrane 
may  be  in  a  normal  state,  but  this  is  rare ;  usually  it  is  affected  by  the 
catarrhal  process,  and  atrophic  degeneration  has  taken  place  to  a  less  or 
greater  extent;  the  rugcB  are  obliterated,  the  muscular  layer  hypertro- 
phied.  When  attacks  of  hepatic  colic  have  occurred,  more  or  less  inflam- 
mation of  the  peritoneal  layer  of  the  gall-bladder  and  cystic  duct  is  lighted 
up,  and  organized  exudations  form,  changing  the  shape  and  position  of  the 
organs  concerned.  It  is  usual  in  old  cases  of  hepatic  colic  to  find  the  gall- 
bladder bound  down  by  strong  adhesions,  the  cavity  much  contracted  or 
even  obliterated,  the  cystic  duct  closed,  and  the  neighboring  portion  of  the 
liver  the  seat  of  sclerosis.  Such  inflammatory  exudations  about  the  gall-blad- 
der may  become  the  seat  of  malignant  disease — of  scirrhus.  Several  exam- 
ples of  this  have  been  reported,  and  one  has  occuri'ed  in  my  own  practice. 

The  contact  of  a  gall-stone,  especially  of  a  polyangular  stone,  may  cause 
ulceration  of  the  mucous  membrane.  This  is  the  more  apt  to  occur  if  the 
muscular  layer  of  the  gall-bladder  is  hypertrophied,  especially  if  certain 
fasciculi  are  thickened  and  overacting,  leaving  intervening  parts  weak  and 
yielding  to  the  pressure  of  the  stone  forced  in  by  the  spasmodically  con- 
tracting muscles.  Finally  yielding,  the  stone  and  other  contents  of  the 
gall-bladder  escape  into  the  cavity  of  the  abdomen.  Adhesions  to  neigh- 
boring parts  may  prevent  rupture.  Such  adhesions  are  contracted  with 
the  colon,  the  duodenum,  the  stomach,  and  other  organs.  In  some  rare 
instances  the  closed  gall-bladder  has  undergone  a  gradual  process  of  calci- 
fication, the  mucous  membrane  losing  its  proper  structure,  the  muscular 
layer  degenerating,  and  a  slow  deposit  of  lime  salts  taking  place,  the 
ultimate  result  being  that  the  biliary  concretions  are  enclosed  in  a  per- 
manent shell. 

As  above  indicated,  biliary  concretions  may  remain  where  deposited  for 
an  indefinite  period.  Very  often  they  migrate  from  the  point  of  forma- 
tion, the  gall-bladder,  into  the  duodenum,  producing  characteristic  sytnp- 

^  Berliner  Min,  Woehenach,f  No.  42, 1S79 ;  t&td.,  Nos.  16, 17,  and  19  for  1877,  Fargstein. 
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toms  called  hepatic  colic  As  the  size  of  the  ducts  increases  from  above 
downward,  obviously  but  little  vis  a  tergo  is  needed  to  propel  tlie  concre- 
tions onward.  The  chief  agency  in  the  migration  of  these  bodies  is  the 
discharge  of  bile.  Common  observation  shows  that  the  symptoms  of 
hepatic  colic  usually  declare  themselves  in  two  or  three  hours  after  a 
meal — at  that  time  when  the  presence  of  the  chyme  in  the  duodenum 
solicits  the  flow  of  bile.  The  gall-bladder  contracts  on  its  contents  with 
an  energy  in  direct  ratio  to  the  amount  of  bile  present,  and  with  the  gush 
of  fluid  the  concretion  is  whirled  into  the  duct.  Once  there,  the  cystic 
duct  being  unprovided  with  muscular  fibres,  the  onward  prepress  of  the 
stone  must  depend  on  the  flow  of  bile ;  and,  as  the  canal  is  devious,  this 
may  not  always  carry  the  concretion  into  the  common  duct.  Just  behind 
the  neck  of  the  gall-bladder  the  duct  makes  an  angle  somewhat  abrupt, 
and  here  also  its  folds  project  into  the  canal,  so  that  at  this  point  the 
stone  is  apt  to  lodge ;  but  much  depends  on  the  size  and  shape  of  the 
calculus.  If  it  pass  through  the  cystic  duct,  the  inflammation  resulting 
may  close  the  canal,  several  instances  of  which  have  fallen  under  my 
observation.  The  next  point  where  stoppage  of  tlie  migrating  calculus 
may,  and  frequently  does,  occur  is  the  orifice  of  the  common  duct  in  the 
duodenum.  This  orifice  has  a  funnel  shape,  the  smaller  extremity  toward 
the  intestine,  the  object  of  this  being  to  prevent  the  entrance  into  the  duct 
of  foreign  bodies  from  the  intestine.  A  diverticulum  is  thereby  made 
(Vater's)  in  which  a  concretion  may  lodge,  partly  or  wholly  preventing 
the  escape  of  bile  into  the  bowel.  The  various  forces  concerned  in  the 
propulsion  of  the  concretion  onward  from  the  common  duct  into  the 
intestine  are  the  discharges  of  bile,  the  contraction  of  the  few  muscular 
fibres  in  the  walls  of  the  duct,  the  respiratory  movements,  especially 
forced  expiration,  coughing,  sneezing,  vomiting,  defecation — ^in  fact,  all 
of  those  acts  in  which  the  abdominal  muscles,  the  diaphragm,  and  the 
sphincters  are  simultaneously  brought  into  strong  contraction.  The 
symptoms  produced  by  the  migration  and  stoppage  of  a  concretion  will 
vary  according  to  the  size  and  shape  of  the  stone,  and  the  consequent 
diminution  in  the  amount  of  bile  discharged  or  its  complete  arrest  In 
other  words,  the  stone  may  be  firmly  wedged  in,  completely  closing  the 
canal  against  the  passage  of  bile,  or  it  may  lie  loosely  in  the  divertiwilum 
Vateri,  acting  as  a  sort  of  ball  valve,  now  permitting  a  gush  of  bile,  and 
now  stopping  the  passage-way  more  or  less  tightly. 

The  migration  of  calculi  may  take  place  by  ulcerating  through  into 
neighboring  hollow  organs.  Usually  the  first  step  consists  in  stoppage 
of  the  bile.  To  the  accumulating  bile  mucus  is  added,  and  the  gall-blad- 
der or  the  duct — usually  the  common  or  cystic  ductr--dilates,  often  to  a 
considerable  extent,  and,  adhesions  forming,  dischai^  ultimately  takes 
place  through  some  neighboring  hollow  organ.  The  routes  pursued  by 
such  fistulous  communicatioius  are  various.  The  organs  most  frequently 
penetrated  are  the  stomach,  duodenum,  and  colon,  less  often  the  urinary 
passages,  and  very  rarely  the  portal  vein.  Numerous  examples  of  exte^ 
nal  dischai'ge  of  calculi  have  been  reported.  The  most  lusual,  as  it  is  the 
most  direct,  is  the  fistulous  connection  of  the  gall-bladder  or  oommou 
duct  with  the  duodemum.  Solitary  stones  of  immense  size  have  been 
thus  dischai^ed.     Murchison  ^  gives  references  to  many  interesting  exam- 

^  Qiiikal  Lectures  an  the  Diutuu  of  the  Liver,  2d  ed.,  p.  4S7  d  mq. 
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pies,  and  the  various  volumes  of  Transactions  of  the  PaJthclogical  Society 
arc  rich  in  illustrative  cases.  The  symptoms  produced  by  the  migration 
of  calculi  by  tlie  natural  route  and  by  ulceration  into  other  oi*gans  will  be 
hereafter  considered. 

Symptoms  due  to  the  Presence  of  GAUi-STONES  at  their  Orig- 
inal Site. — ^Very  large  calculi  or  numerous  small  ones  may  be  present 
in  the  biliary  passages  without  causing  any  recognizable  symptoms.  The 
migration  of  these  bodies  by  the  natural  channel  and  by  ulceration  into 
the  duodenum  may  also  be  accomplished  without  any  local  or  systemic 
disturbance.^  That  the  retention  of  calculi  may  not  induce  any  charac- 
teristic reaction  by  which  they  may  be  recognized  is  probably  due  to  the 
fact  that  the  gall-bladder,  in  which  they  chiefly  form,  possesses  but  slight 
sensibility,  and  as  it  is  in  a  constantly  changing  state  of  distension  or 
emptiness  according  to  the  amount  of  bile  present,  it  is  obvious  that  a 
foreign  body  made  up  of  the  biliary  constituents,  and  having  nearly  the 
same  specific  gravity  as  the  bile,  is  not  likely  to  cause  any  uneasiness  or 
recognizable  functional  disturbances.  Furthermore,  the  slowness  with 
which  biliary  concretions  form  enables  the  organ  to  accommodate  itself  to 
the  new  conditions.  The  lack  of  sensibility  which  is  a  feature  of  the 
gall-bladder,  and  which  I  have  had  the  opportunity  to  ascertain  by  actual 
puncture  in  an  individual  not  anaesthetized,  is  in  some  instances  supported 
by  a  general  state  of  lowered  acuteness  of  perception.  There  are  great 
differences  in  respect  to  readiness  of  appreciation  and  promptness  of 
response  to  all  kinds  of  excitation  in  different  individuals.  To  what 
cause  soever  w^e  may  ascribe  the  lack  of  sensibility,  the  fact  remains  that 
in  not  a  few  cases  of  gall-stones  in  the  gall-bladder  there  are  no  symp- 
toms to  indicate  their  presence.  On  the  other  hand,  there  are  some  dis- 
turbances that  have  a  certain  significance. 

The  subjective  signs  are  uneasiness — ^a  deep-seated  sensation  of  soreness 
— felt  in  the  right  hypochondrium,  increased  by  taking  a  full  inspiration 
and  by  decubitus  on  the  left  side.  Pain  or  soreness,  sometimes  an  acute 
pain,  is  experienced  under  the  scapula  near  the  angle,  at  or  about  the 
acromion  process,  and  sometimes  at  the  nape  of  the  neck.  In  one  case 
under  my  observation  within  the  past  year  a  patient  who  had  had  several 
attacks  of  hepatic  colic,  the  usual  polyangular  stones  having  been  recov- 
ered, had  from  time  to  time  severe  pain  over  the  right  side  of  the 
neck,  shoulder,  and  scapula,  accompanied  by  a  severe  herpes  zoster  in 
the  district  affected  by  the  pain.  This  is  of  course  an  extreme  example, 
but  it  is  very  suggestive  of  the  relation  which  may  exist  between  he])atic 
disturbances  and  shingles.  Attacks  of  gastric  pain  coming  on  some  time 
aft«r  food,  and  not  soon  after,  as  is  the  case  in  true  gastralgia,  are  usual 
in  the  early  stage  of  the  disease — ^are  constant,  according  to  Cyr,^  who 
quotes  approvingly  an  observation  of  Leared  on  this  point.     Migraine 

^  Amongst  the  numerons  examples  of  this  kind  to  be  found  recorded  may  be  mentioned 
the  case  reported  by  M,  L.  Gamier,  Agr^g^  &  la  Faculty  de  M^ecine  de  Nancy  (Archivea 
de  Physiologie  normale  ei  palhohgi^ief  ISo.  6,  1884,  p.  176) :  An  hepatic  calculus,  weighing 
24.5  grammes,  was  discharged  without  any  symptoms  or  even  consciousness  on  the  part 
of  the  patient,  a  man  of  sixty  rears.  He  had  had  colic  and  jaundice,  but  these  subsided 
entirely,  and  there  was  no  furtiier  disturbance.  As  has  happened  in  so  many  instances, 
this  stone  must  have  ulcerated  through  into  the  bowel  without  causing  any  recognizable 
symptoms. 

*  Traile  de  P  Affection  ealeuletue  du  Foie,  p.  71. 
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or  sick  headache  and  vertigo  occur  in  many  cases,  but  it  may  well  be 
doubted  whether  these  symptoms  are  not  due  to  the  aooompanying  gastro- 
duodenal  catarrh,  which  is  a  nearly  constant  symptom.  Acidity,  flatu- 
lence, epigastric  oppression,  a  bitter  taste,  a  muddy  rather  bilious  com- 
plexion, and  constipation  ai*e  symptoms  belonging  to  catarrh  of  the 
gastro-duodenal  mucous  membrane.  Most  of  these  symptoms  are  rather 
indefinite.  Some  additional  information  may  be  supplied  by  palpation. 
When  the  gall-bladder  is  distended  with  gall-stones,  or  is  in  the  enlaig^ed 
state  which  occurs  when  tlie  common  duct  is  obstructed,  it  may  project 
beneath  the  inferior  border  of  the  liver  far  enough  to  be  felt,  in  thin 
persons  a  grating  sound,  produced  by  the  friction  of  the  calculi,  may  be 
neard,  the  stethoscope  being  applied  as  palpation  is  made  over  the  hypo- 
chondrium.  It  is  rare  that  these  symptoms  can  be  elicited,  since  the 
calculous  affection  of  the  liver  occurs  for  the  most  })art  in  persons  of  full 
habit,  in  whom  the  abdominal  walls  are  too  thick  to  iillow  of  the  neces- 
sary manipulation.  There  may  be  also  some  tenderness  on  pressure  along 
the  inferior  margin  of  the  ribs,  especially  in  the  r^iou  of  the  gall- 
bladder. 

Symptons  due  to  the  Migration  of  Gall-stones  by  the  Nat- 
UBAL  Channels. — ^A  calculus  passing  into  the  cystic  duct  from  the 
gall-bladder  causes  the  disturbance  known  as  hepatic  colic  or  bilious 
colic,  because  of  the  jaundice  which  accompanies  the  major  part  of  these 
seizures.  But  jaundice  is  not  a  necessary  element  in  these  cases ;  it  is 
not  until  the  concretion  reaches  the  common  duct  that  the  passage  of  bile 
into  the  intestine  is  interfered  with.  The  gall-bladder  has  a  function 
rather  conservative  than  essential,  for  its  duct  may  be  permanently  closed 
without  apparently  affecting  the  health. 

The  time  when  an  attack  of  hepatic  colic  is  most  likely  to  occur  would 
seem  to  be  determined  by  the  flow  of  bile ;  for  this,  as  has  been  stated,  is 
the  chief  factor  in  moving  calculi  along  the  ducts.  As,  no  doubt^  the 
presence  of  the  cliyme  in  the  duodenum  is  the  stimulas  for  the  production 
of  bile  and  also  for  the  contmctions  of  the  g-all-bladder,  it  follows  that 
a  few  hours  after  meals  is  the  time  when  the  attacks  of  hepatic  colic 
would  a  priori  be  expected.  This  is  in  accord  witli  experience,  but  there 
are  exceptions.  In  one  of  the  most  formidable  cases  with  which  the  writer 
has  had  to  deal — ^the  diagnosis  confirmed  by  the  recovery  of  the  calculi — 
the  most  severe  attacks  occurred  in  the  early  morning.  According  to 
Harley,*  colic  from  the  passage  of  inspissated  bile  occurs  M'hen  the 
stomach  and  duodenum  are  most  nearly  empty — from  ten  at  night  until 
ten  in  the  morning — ^and  this  he  relies  on  as  a  means  of  diagnosis,  but  the 
exceptions  are  too  numerous  to  assign  much  importance  to  this  circumstance. 

The  onset  of  pain  is  usually  sudden,  but  it  may  develop  slowly  from  a 
vague  uneasiness  in  the  region  of  tlie  gall-bladder ;  or  after  some  pain 
and  soreness  at  this  point,  accompanied  by  nausea,  even  vomiting,  the 
paroxysm  will  begin  with  very  acute  pain.  The  situation  of  the  pain  is 
by  no  means  constant,  and  usually  varies  in  position  in  the  same  case. 
The  point  of  maximum  intensity  is  near  the  ensiform  cartilage,  outward 
and  downward  two  or  three  inches,  about  the  point  of  junction  of  the 
cystic  and  common  duct.  From  or  about  this  region  the  pain  radiates 
through  the  epigastrium,  the  right  hypochondrium,  upward  into  the  chesty 

^  Oil  Diseata  of  the  Liver^  p.  854. 
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backward  under  the  scapula,  and  downward  and  inward  toward  the 
umbilicus.  In  some  instances  under  my  observation  the  most  acute  suf- 
fering was  located  in  the  right  iliac  region,  in  othere  in  the  lumbar  region, 
and  in  still  others  in  the  epigastrium.  The  position  of  the  pain  may  be 
such  as  to  draw  attention  from  the  liver,  and  thus  greatly  confuse  the 
diagnosis.  In  a  well-defined  attack  the  pain  is  intense,  shooting,  and 
boring,  irregularly  paroxysmal;  the  patient  writhes  in  agony,  screams 
and  groans,  rolls  from  side  to  side,  or  walks  partly  bent,  holding  the 
part  with  a  gentle  pressure  or  rubbing  with  an  agonized  tension  of  feel- 
ing. Meanwhile  tlie  countenance  is  expressive  of  the  intensest  suffering, 
is  pallid  and  drawn,  and  the  body  is  covered  with  a  cold  sweat.  Nausea 
presently  supervenes,  and  with  the  efforts  to  vomit  a  keen  thrust  of  pain 
and  a  sense  of  cramp  dart  through  the  epigastrium  and  side.  Very  con- 
siderable depression  of  the  vital  powers  occurs ;  the  pulse  becomes  small, 
feeble,  and  slow,  or  very  rapid  and  feeble.  The  patient  may  pass  into  a 
condition  of  collapse,  and^  indeed,  the  pain  of  hepatic  colic  may  cause 
death  by  sudden  arrest  of  the  heart's  action.  The  cases  which  prove  fatal 
in  this  way  are  doubtless  examples  of  fatty*heart,  the  degeneration'  of  the 
caixliac  muscle  being  a  result  of  the  action  of  the  same  factors  as  those 
which  cause  gall-stones  to  form,  if  the  relation  of  general  steatosis  to  these 
bodies  whicli  *I  have  set  forth  prove  to  be  true.  The  pain  is  not  contin- 
uously so  violent  as  above  expressed :  it  remits  from  time  to  time,  and 
seems  about  to  cease  altogether  when  a  sudden  access  of  anguish  is  expe- 
rienced and  the  former  suffering  is  renewed,  and,  it  may  be,  more  savagely 
tlian  before.  The  pain  of  an  attack  of  hepatic  colic  has  no  fixed  dura- 
tion. It  will  depend  on  the  size  of  the  calculus,  on  the  point  where 
impacted,  and  on  the  impressionability  of  the  subject.  The  severity  of 
the  seizures  varies  within  veiy  wide  limits.  The  attack  may  consist  in  a 
transient  colic-like  pain,  in  a  mere  sense  of  soreness,  in  epigastric  uneasi- 
ness witli  nausea,  or  it  may  be  an  agony  sufficient  to  cause  profound 
depression  of  the  jiowers  of  life — ^to  destroy  life,  indeed.  The  usual 
attack  of  hepatic  colic  is  one  in  whicli  severe  suffering  is  experienced  until 
relief  is  obtained  by  the  exhibition  of  anodynes,  tinder  these  circum- 
stances the  subsidence  of  the  pain  may  be  rather  gradual  or  it  may  be 
sudden :  in  the  former  case,  as  the  effects  of  the  anodyne  are  produced, 
we  may  suppose  that  the  spasm  subsides  and  tlie  stone  moves  onward,  at 
last  dropping  into  the  intestine :  an  enchanting  sense  of  relief  is  at  once 
experienced.  Very  serious  nervous  disturbances  may  accompany  the 
pain.  Paroxysms  of  hysteria  may  be  excited  in  the  hysterical ;  convul- 
sions occur  in  those  having  the  predisposition  to  them  from  any  cause, 
and  in  the  epileptic. 

The  onset  of  a  severe  seizure  is  announced  by  chilliness,  sometimes 
by  a  severe  chill.  Now  and  then  the  paroxysms  commence  with  the 
chill,  and  the  pain  follows.  It  occasionally  happens  that  the  attacks  in 
respect  to  the  order  in  which  the  symptoms  occur,  and  in  their  regularity 
as  to  time,  behave  like  an  ordinary  ague.  In  fact,  there  appear  to  he 
two  modes  or  manifestations  of  the  attacks  of  hepatic  colic  in  malarious 
localities :  those  in  which  the  phenomena  are  merely  an  outcome  of  the 
passage  of  the  calculi ;  those  in  which  an  attack  of  intermittent  fever  is 
excited  by  the  pain  and  disturbance  of  hepatic  colic.     To  the  first  Charcot^ 

'  Lefona  9W  la  Maladies  du  FoU^  p.  178. 
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has  applied  the  phrase  fi^vre  intermittente  h^patlque.  It  is  supposed  to 
correspond  pathogenetically  to  urethral  fever  produced  by  the  passage  of 
a  catheter.  On  the  other  hand,  the  second  form  of  intermittent  can  oocur 
only  under  the  conditions  producing  f^ue.  A  calculus  passing  in  a  sob- 
ject  affected  with  chronic  malarial  poisoning,  tlie  latent  malarial  influence 
IS  aroused  into  full  activity,  and  the  resulting  seizure  is  compounded  of 
the  two  factors.  The  truly  malarial  form  of  calculus  fever  differs  from 
the  tmumatic  in  its  regular  periodicity  and  the  methodical  sequence  of  the 
attacks,  which  occur  in  the  order  of  an  intermittent  quotidian  or  tertian. 
During  the  attacks  of  hepatic  colic,  when  protracted  and  severe,  a  sense 
of  chilliness  or  distinct  chills  occur,  sometimes  with  the  regularity  of  an 
intermittent ;  but  these  differ  from  the  seizures  which  the  chill  inaugu- 
rates at  distinct  times,  the  intervening  period  being  free  from  disturbance. 

The  fever  which  accompanies  some  severe  pai'oxysms  of  hepatic  colic 
has  a  distinctly  intermittent  character,  lience  the  name  applied  to  it  by 
Charcot.  There  are  two  forms  of  this  calculus  fever  as  it  occurs  in 
malarious  localities:  one  intermittent,  coming  on  during  a  protracted 
case,  and  immediately  connefted  with  and  dependent  ou  the  passage  of 
the  stone ;  the  other  a  regular  intermittent  quotidian  or  tertian,  which 
determines  and  accompanies  the  paroxysm  of  colic.  A  case  occurring 
under  my  observation  very  recently,  in  which  these  phenomena  were 
exhibited  and  the  calculi  recovei*ed,  proves  the  existence  of  such  a  form 
of  the  malady.  In  this  case  with  the  onset  of  the  pain  a  severe  chill 
occurred ;  then  the  fever  rose,  followed  by  the  sweat,  during  which  the 
pain  ceased,  but  much  soreness  and  tenderness  about  the  r^on  of  the 
gall-bladder,  and  jaundice,  followed  in  the  usual  way.  At  the  so-called 
septenary  periods  also  attacks  come  on  in  accordance  with  the  usual  laws 
of  recurrence  of  malarial  fevers. 

Not  all  cases  are  accompanied  by  fever.  In  many  instances,  probably 
a  majority,  the  pulse  is  not  accelerated,  rather  slowed,  and  the  temperature 
does  not  rise  above  normal.  The  inflammation  which  follows  an  attack 
of  hepatic  colic  will  be  accompanied  by  some  elevation  of  the  body-heat, 
and  fever  will  occur  when  ulceration  of  the  duct  and  perforation  cause  a 
local  peritonitis ;  but  these  conditions  are  quite  apart  from  those  which 
obtain  in  the  migration  of  calculi  by  the  natural  channel. 

Nausea  and  vomiting  are  invariable  symptoms  of  hepatic  colic.  First 
the  contents  of  the  stomach  are  brought  up,  then  some  glairy  mucus  only, 
with  repeated  and  exhausting  straining  efforts ;  and  with  the  sudden  ces- 
sation of  the  pain  there  may  api)ear  in  the  vomit  a  quantity  of  bilious 
matter,  the  contents  of  the  gall-bladder  liberated  by  the  passage  of  the 
stone  into  the  intestine.  If  bile  is  present  in  the  vomit  from  ue  begin- 
ning, it  may  be  concluded  tliat  the  obstruction  is  not  complete. 

Constipation  is  the  rule.  The  abdomen  may  be  distended  with  gas — 
is  usually,  indeed,  when  constipation  exists.  Free  purgation  gives  great 
relief.  The  stools  are  composed  of  scybalse  chiefly  at  first,  after\rard  of 
a  brownish  offensive  liquid,  and  when  jaundice  supervenes  they  become 
whitish  in  color,  pasty,  and  semi-solid.  Now  and  then  it  happens  that 
a  copious  movement  of  the  bowels  takes  place  as  the  attack  is  impending, 
but  during  the  paroxysm  no  action  occurs. 

Jaundice  is  an  important,  but  not  an  invariable,  symptom.  It  comes  on 
within  the  first  twenty-four  hours  succeeding  the  paroxysm,  and  appears 
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first  in  the  conjunctiva,  thence  spreading  over  the  body  generally.  The 
intensity  of  the  jaundice  depends  on  the  amount  of  the  obstruction :  if 
complete,  the  body  is  intensely  yellow ;  and  if  partial,  the  tint  may  be 
very  light  The  very  slight  degree  of  obstruction  which  suffices  to  deter- 
mine the  flow  of  bile  backward  has  been  already  stated.  There  may  be 
no  jaundice,  although  all  the  other  symptoms  of  the  passage  of  gall-stones 
may  be  present  Such  is  the  state  of  the  case  when  a  calculus  enters  and 
is  ari*ested  in  the  cystic  duct.  Under  these  circumstances  the  natural  his- 
tory differs  from  that  which  obtains  when  the  obstruction  is  in  the  com- 
mon duct  and  ends  abruptly  by  the  discharge  of  the  calculus  into  the 
intestine.  After  the  persistence  of  the  symptoms  of  hepatic  colic  for  a 
variable  period  without  jaundice,  this  sign  of  obstruction  may  appear, 
indicating  the  removal  of  the  stone  from  the  cystic  into  the  common  duct 
The  symptoms  accompanying  tlie  jaundice — the  hebetude  of  mind,  the 
slow  pulse,  the  itching  of  the  skin,  the  dark-colored  urine — have  been 
sufficiently  detailed  in  the  section  on  that  topic  in  another  part  of  this 
article. 

The  duration  of  the  jaundice  is  diffijrent  in  different  cases,  and  is  influ- 
enced by  the  degree  and  persistence  of  the  obstruction.  When  the  obstruc- 
tion is  partial  and  the  stone  is  soon  removed,  the  jaundice  will  be  slight 
and  will  disappear  in  a  day  or  two ;  on  the  other  hand,  when  the  stone 
completely  blocks  the  passage  and  is  slowly  dislodged,  the  jaundice  will 
be  intense  and  will  persist  for  ten  days  to  two  weeks. 

After  the  paroxysm  has  passed,  if  severe,  the  liver  will  be  swollen, 
more  or  less  tenderness  will  be  developed  by  pressure,  and  in  some 
instances,  a  local  peritonitis  coming  on,  there  will  occur  the  usual  symp- 
toms of  that  condition. 

Although  all  the  symptoms  produced  by  the  passage  of  biliary  calculi 
may  be  present,  some  uncertainty  will  always  be  felt  unless  the  body 
causing  the  disturbance  is  recovered  from  the  feces.  A  properly-con- 
ducted search  is  therefoi'e  necessary.  As  this  is  so  often  done  ineffi- 
ciently and  the  calculus  not  found,  an  error  of  diagnosis  may  seem  to 
have  occurred.  Every  stool  should  be  examined  in  the  mode  hereinafter 
described  for  a  number  of  days  after  tlie  attack  until  the  calculas  is  found. 
It  should  be  remembered  that  only  air-dried  calculi  float  on  water.  The 
stool,  as  soon  as  passed,  should  l)e  slowly  stirred  up  in  water  sufficient  to 
make  a  thin  mixture,  and  all  solid  particles  removed  for  further  exam- 
ination, the  thinner  portion  poured  off,  and  more  water  added  from  time 
to  time  until  only  solids  remain  at  last.  It  should  not  be  forgotten  that 
masses  of  inspissated  bile,  biliary  sand,  may  produce  symptoms  not  unlike 
those  due  to  gall-stones  proper,  and  hence  all  particles  having  the  appear- 
ance of  this  material  should  be  examined  chemically.  Place  some  of  the 
supposed  bile  on  a  white  plate  and  pour  over  it  some  drops  of  strong  sul- 
phuric acid,  when  the  biliverdin  will  take  on  a  brilliant  scarlet  color. 

The  discharge  of  particles  of  inspissated  bile  causes  symptoms  not  unlike 
those  due  to  the  migration  of  biliary  calculi,  but  there  are  points  of  differ- 
ence. A  strongly-marked  case  diagnosticated  biliary  calculi,  and  in  which 
masses  of  inspissated  bile  were  discharged  in  great  quantity,  will  furnish 
the  symptomatology  to  be  now  described.  The  onset  of  the  paroxysms 
of  pain  IS  less  abrupt  than  is  the  case  with  gall-stones,  and  the  attacks 
may  occur  at  any  time;  the  pain  also  subsides  more  gradually,  and  hardly 
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ceases  at  any  time^  but  revives  eveiy  now  and  then,  so  tliat  several  days, 
even  weelcs^  may  be  occupied  with  one  seizure.  Jaundice  is  less  apt  to 
follow,  and  indeed  well-defined  jaundice  rarely  occurs  in  this  afiection. 
There  is  much  swelling  of  the  liver,  also  considerable  tenderness,  anil 
relief  is  most  certainly  afforded  by  free  purgation,  anodynes  seeming 
rather  to  keep  up  tlie  disturbance,  probably  by  checking  the  hepatic 
secretions. 

Attaclcs  of  hepatic  colic  may  be  expected  to  recur  when  a  calculus  with 
multiple  facets  migrates,  but  the  time  when  its  associates  may  be  expected 
to  move  cannot  be  predicated  on  any  data  now  available.  Single  attacks 
may  happen  at  intervals  of  weeks,  months,  or  years.  The  migration  of 
one  large  stone  may  so  dilate  the  ducts  as  to  facilitate  the  passage  of  those 
that  remain  behind,  thus  ensuring  a  recurrence  of  the  seizures  at  an  early 
period. 

Impaction  op  Calculi  and  Migration  by  Artificial  Routes.— 
The  point  at  which  impaction  takes  place  is  an  element  of  great  importance. 
The  size  of  the  calculus  is  far  from  being  decisive  as  to  the  certainty  of  impac- 
tion or  as  to  the  untowaixi  results.  A  not  unfrequent  accident  is  the  blocking 
of  the  cystic  duct  at  its  opening,  thus  preventing  the  influx  or  outgo  of  bile 
from  the  gall-bladder.  If  tlie  stone  does  not  ulcerate  through,  in  tliis  position 
it  does  no  damage,  for  the  gall-bladder,  as  has  been  stated,  may  be  closed 
without  any  apparent  detriment.  Just  at  tlie  bend  of  the  cystic  duct,  near 
its  origin,  is  the  point  where  arrest  of  a  calculus  is  most  likely  to  take  place. 
The  next  most  likely  point  is  the  duodenal  end  of  the  common  duct.  When 
impaction  occurs  a  local  inflammation  comes  on,  an  exudation  is  poured  out, 
ulceration  begins,  and  presently  the  peritoneum  is  reached.  Adhesions  usu- 
ally form  with  the  neighboring  organs,  but  now  and  then  perforation  takes 
place,  and  bile,  pus,  and  the  calculus  arc  precipitated  into  the  peritoneal 
cavity.  A  fatal  peritonitis  follows,  as  a  rule ;  but  rarely  the  inflamma- 
tion is  localized,  and  an  abscess  forms  which  pursues  the  usual  course  of 
such  accumulations ;  or  adhesions  may  take  place  about  tlie  site  of  the 
perforation  and  prevent  a  general  inflammation  of  the  peritoneum.  In 
this  way  a  very  large  sac  may  be  produced,  with  the  ultimate  result  of 
rupture  into  the  general  cavity,  although  a  fistulous  communication  may 
be  established  with  some  neighboring  organ,  permitting  safe  dischax^  in 
this  direction. 

A  gall-stone  impacted  in  one  of  the  hepatic  ducts  or  in  the  main  duct, 
ulcerating  through,  may  form  an  abscess  not  distinguishable  from  odier 
solitary  hepatic  abscesses  except  by  the  presence  of  the  concretion  causing 
the  mischief  and  the  absence  of  the  usual  conditions  giving  rise  to  these 
accumulations  of  pus.  It  is  probable  that  fatal  abscesses  of  the  liver  not 
infrequently  are  caused  in  this  way  in  extra-tropical  countries.  Adhe- 
sions forming  to  neighboring  hollow  organs  or  to  the  external  integti- 
ment,  such  abscesses  discharge,  carrying  out  the  calculus  with  tliera.  lu 
this  way  may  be  explained  the  discharge  by  the  intestine  of  calculi  much 
too  large  to  have  passed  by  the  natural  route  and  unattended  by  the  usual 
symptoms  of  hepatic  colic.  These  gastro-intestiual  biliair  fistulae  extend 
from  the  gall-bladder  and  the  larger  ducts  to  the  stomach,  to  the  duode- 
num, and  to  the  transverse  colon ;  but  of  these  the  communication  with 
the  stomach  is  the  least  common.  The  adhesion  of  die  eall-bladder  or 
common  duct  to  the  duodenum  or  colon  may  be  direct,  exudations  unitiofr 
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the  two  parts  without  tlie  intervention  of  an  absocss  cavity,  or  such  a  sac 
or  cavity  may  be  interposed.  In  some  cases  the  discharge  of  biliaiy  cal- 
culi is  efifected  through  these  routes  witli  so  little  disturbance  as  to  escape 
notice,  or  the  symptoms  may  be  only  vague  indications  of  a  local  inflani* 
mation  in  the  neighborhood  of  the  liver. 

Biliary  fistul»  communicating  externally,  caused  by  the  migration  of 
calculi,  are  comparatively  common.  They  have  the  clinical  history,  and 
are  usually  treated  as  cases,  of  hepatic  abscess.  Sometimes  hundreds  of 
calculi  are  thus  discharged.  In  such  instances  it  may  be  assumed  that 
communication  has  been  established  with  the  gall-bladder.  Hejmtic 
abscess  thus  due  to  the  migration  of  calculi  may  discharge  into  tlie  pelvis 
of  the  kidney,  into  the  ascending  vena  cava,  or  through  the  lung,  but 
these  places  of  outlet  are  comparatively  uncommon. 

Course  and  Complications. — ^Although  symptoms  cease  for  the  time 
being  when  the  calculus  passes  into  the  duodenum,  and  although  in  most 
instances  no  after  unpleasant  effects  are  experienced,  there  are  cases  in 
which  the  presence  of  the  concretion  in  the  intestine  proves  to  be  finiit- 
ful  of  mischief.  Calculi  of  very  large  size — ^from  a  pigeon's  to  a  hen's 
egff — ^are  also  found  in  tlie  intestine,  without  the  occurrence  of  symptoms 
indicative  of  their  migration.  It  has  been  shown  that  this  silent  migra- 
tion of  calculi  from  tlie  liver-passages  to  the  intestinal  is  not  uncommon. 
Hepatic  concretions  are  distinguishable  from  the  intestinal  by  their  crys- 
talline form  and  by  their  composition.  The  former  are  usually  pol)Tin- 
gular,  and  are  composed  of  cholesterin  cr}'stallized  about  a  nucleus  of 
bile-pigraent,  inspissated  bile,  or  mucus.  After  entrance  into  the  intes- 
tine, lime  salts  and  mucus  are  deposited  in  successive  layers,  so  that  tlie 
form  of  the  calculus  is  modified  and  its  size  increased.  The  solitary 
ovoid  concretion  is  most  frequently  found  in  the  intestine,  without  previous 
symptoms  of  hepatic  source,  and,  although  increased  in  size  in  the  intes- 
tine, it  retains  its  original  shape.  A  specimen  of  this  kind  now  in  my 
possession  illustrates  these  points.  It  is  composed  of  cholesterin  crystal- 
lized in  radiating  lines  and  concentric  rings  about  a  central  nucleus  of 
inspissated  bile.  Around  the  hepatic  concretion  there  have  formed  layera 
of  lime  and  mucus  since  it  has  reached  the  intestine,  and  after  drying  this 
rind  became  brittle  and  was  readily  detached.  The  polyangular  calculus 
is  apt  to  form  the  nucleus  of  a  scybala-like  mass  of  feces ;  hence  in  the 
search  for  these  bodies  every  such  mass  should  be  broken '^  up.  An 
example  of  this  has  recently  come  under  my  own  observation.  Conci'e- 
tions  of  all  sizes,  having  reached  tlie  intestines,  as  a  rule  pass  down  with- 
out creating  any  commotion,  and  are  silently  discharged.  But  various 
disturbances  occur  in  some  instances.  Obstruction  of  the  bowels  is  one 
of  the  results.  A  great  many  cases  have  been  collected  by  Murchison,* 
as  many  more  by  Leichtenstern,*  of  impaction  of  the  intestine  produced 
by  an  accumulation  of  feces  about  a  biliary  concretion.  A  calculus  may 
be  retained  in  a  fold  or  diverticulum  of  the  small  intestine,  and  may 
indeed  cause  a  loop  to  be  formed  which  in  turn  readily  twists,  becoming 
an  immovable  obstruction.  This  mode  of  obstructing  the  bowels  is  less 
common  than  the  simple  impaction.  It  is  affirmed  by  some  authorities, 
especially  by  Von  Schiippel,  that  obstruction  of  the  bowels — impaction 
— is  more  often  caused  by  stones  that  have  ulcerated  through  into  the 

^  lAetxwa  on  Diaeases  cf  the  Lker^  p.  573.  '  Zienutsen^s  Cyclopaedia,  vol.  Tii. 
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intestines  than  by  tliose  that  have  descended  by  tlie  common  duct;  and 
this  conclusion  must  be  reached  if  jaundice  has  not  been  present.  It  is  not 
only  the  size  of  the  calculus  which  determines  impaction,  as  has  been  stated: 
several  may  be  agglutinated  in  one  mass,  and  reflex  spasm  of  the  muscular 
layer  may  be  induced  by  their  presence  in  the  bowel.  Nevertheless,  some 
enormous  concretions  have  been  found  in  the  canal,  and  others  have  been 
discharged  without  special  trouble.  Hilton  Fagge  exhibited  to  the  Patho- 
logical Society  ^  of  London  two  gall-stones  passed  with  the  stools,  meas- 
uring 2^  by  1^  iuches  in  long  and  short  diameter,  and  Fauoonneau- 
Dufresne^  refers  to  concretions  of  the  size  of  a  hen's  egg.  Mention  has 
l)een  made  of  one  in  the  writer's  possession  of  the  size  of  a  pullet's  egg, 
which,  until  its  discharge,  caused  a  train  of  characteristic  symptoms.  These 
immense  bodies  may  have  ulcerated  through  from  the  gall-bladder  or  may 
have  grown  by  successive  deposits  of  carbonate  and  phosphate  of  lime 
after  reaching  the  intestine. 

The  symptoms  caused  by  the  presence  of  concretions  in  the  intestines 
are,  when  pronounced,  sufficiently  characteristic.  At  a  variable  period 
after  an  attack  or  attacks  of  hepatic  colic  the  disturbance  b^ns.  The 
condition  of  impaction  above  referred  to  does  not  differ  from  ordinary 
fecal  accumulation.  It  is  true  that  occasionally  the  intestinal  irritation 
due  to  the  presence  of  these  bodies  in  some  instauces  preceded  the  symp- 
toms of  impaction,  but  usually  there  is  no  evidence  to  indicate  that  tlie 
stoppage  of  the  bowel  is  due  tp  anytliing  else  than  feces.  The  irrita- 
bility manifested  by  the  intestinal  mucous  membrane  when  gall-stones 
are  present  varies  remarkably.  There  may  be  only  some  ill-defined  pain 
which,  as  a  rule,  indicates  the  position  of  the  calculus,  or  it  may  be  pain 
with  a  feeling  of  soreness,  or  it  may  take  the  form  of  violent  colic,  with 
nausea,  vomiting,  and  depression.  In  my  own  cases  pain  was  experienced 
at  or  near  the  ileo-csecal  valve,  where  one  was  lodged,  and  along  the  de- 
scending colon,  where  the  others  were;  the  pain  and  soreness  ceased  when 
these  bodies  were  discharged. 

In  a  few  instances  gall-stones  are  brought  up  by  vomiting.  The  most 
remarkable  example  of  this  is  a  case  to  be  found  in  the  Transactions  of 
the  Pathological  Society  (vol.  xii.  p.  129) :  A  woman  ninety-four  years  of 
age  vomited  a  stone  the  size  of  a  nutmeg.  In  the  reported  examples 
violent  pain,  nausea,  and  much  vomiting  preceded  the  discharge  of  the 
calculus. 

Like  other  foreign  bodies,  a  gall-stone  may  ulcerate  through  the  intes- 
tine, producing  fatal  peritonitis. 

Many  conditions  due  to  the  presence  of  biliary  concretions,  and  whicli 
arise  during  their  migrations,  may  be  viewed  as  complications.  Many  of 
those  produced  directly  have  been  described  as  a  part  of  the  proper  course 
of  the  malady ;  others  are  local  and  reflex,  and  these  may  with  propriety 
be  considered  as  complications.  Fii^st  in  importance  are  those  due  to 
obstruction  and  the  local  inflammation. 

The  passage  of  a  calculus  along  the  duct  excites  an  inflammation  of  the 
mucous  membrane,  which  by  contiguity  of  tissue  invades  the  peritoneal 
layer  if  the  stone  is  retained  for  a  sufficient  time,  and  especially  if  it  is 
immovably  lodged.  The  stoppage  in  the  flow  of  bile  leads  to  dilatation 
of  the  ducts,  and  a  change  takes  place  in  the  character  of  that  fluid, 

'  TraniociUmt  of  the  London  Pathological  Sodcty^  toI.  xix.  p.  254.  '  CJp.  ert 


BILIARY  CONCRETIONS,  ETC.  1077 

owing  to  the  admixture  of  mucus  with  the  bile  and  to  the  pouring  out 
of  a  pathological  secretion :  it  loses  the  bilious  appearance  and  becomes  a 
merely  sero-purulent  fluid.  Serious  changes  ensue  in  tlie  structure  of  the 
liver,  as  was  first  suggested  by  O.  Wyss  and  Ley  den,  and  afterward  more 
especially  by  Wickliam  Legg*  and  Charcot.*  A  ligature  to  the  common 
duct  in  animals  is  followed  in  so  short  a  time  as  two  weeks  by  hyper- 
plasia of  the  connective  tissue  and  atrophy  of  the  gland-elements.  It  has 
been  ascertained  that  similar  changes  ensue  in  man  from  the  impaction  of 
a  calculus  in  the  common  duct.  Under  these  circumstances  the  size  of 
the  liver,  as  indicated  by  the  area  of  hepatic  dulness,  at  first  enlarges,  and 
subsequently  more  or  less  contraction,  coincident  with  the  atTOphy,  ensues^ 
When  the  cystic  duct  is  obstructed  the  contents  of  the  gall-bladder  increase, 
and  become  ultimately  sero-purulent  Tdrojisy).  In  some  instances,  the  walls 
of  the  alxlomen  being  thin,  a  globular  elastic  tumor  may  be  felt  project- 
ing from  beneath  the  liver. 

Angiocholitis,  or  inflammation  of  the  duct,  is  caused  by  the  passage, 
esixxjially  by  the  impaction,  of  a  calculus.  The  inflammation  may  extend 
by  contiguity  of  tissue  and  involve  the  surrounding  parts.  Several  cases 
have  been  examined  by  the  writer  in  which  the  gall-bladder  and  the  cystic 
and  common  duct  were  imbedded  in  a  mass  of  organized  exudation.  An 
extension  of  inflammation  may  take  place,  and  be  ctmfined  to  the  hepatic 
j)eritoneum.  Heavy  organized  exudations  will  form,  adhesions  be  con- 
tracte<l  to  the  diaphragm,  to  the  parietal  peritoneum,  and  to  the  neighbor- 
ing organs,  and  the  capsule,  thickened  and  contracting,  will  ultimately 
induce  changes  in  the  structure  of  the  adjacent  part  of  the  liver.  When 
the  inflammation  extends  to  the  peritoneum  tliere  are  the  usual  systemic 
symptoms,  and  locally  acute  i)ain,  increased  by  tlie  respiratory  movements 
and  by  pressure,  and  assuming  a  constrictive  character ;  nausea  and  fre- 
quent vomiting,  and  often  a  very  troublesome  hiccough,  caused,  doubtless, 
by  implication  of  some  branches  of  the  phrenic  nerve;  constipation,  etc 

The  relation  of  biliary  colic  to  cancer  of  the  biliary  passages  was  first 
noted  by  Frerichs,  who  ascertained  the  occurrence  of  gall-stones  in  9  out 
of  11  cases  of  cancer  of  tliese  parts.  Hilton  Fagge*  reports  a  case  of 
the  kind,  and  the  writer  can  add  another  from  his  own  observations. 

The  most  important  of  the  reflex  symptoms  are  those  pertaining  to  the 
circulatory  system.  The  action  of  the  heart  becomes  irregular  in  rhythm 
and  diminishes  in  force.  The  circulation  of  the  bile  acids  in  the  blood 
causes  slowing  of  the  hearths  action,  as  has  been  set  forth  in  the  section 
on  jaundice ;  but  that  is  a  direct  consequence,  and  is  not  a  reflex  impres- 
sion. Potain  was  the  first  to  show  that  the  structure  of  the  heart  is 
afiected.  A  mitral  murmur  is  a  recognized  symptom  in  the  icterus  of 
gall-stones,  but  Potain*  has  shown  that  the  real  seat  of  this  murmur  is 
the  tricuspid,  and  that  the  affection  of  the  heart  is  a  dilatation  of  the 
right  cavities.  The  physiological  reason  for  this  condition  of  the  heart 
is  the  rise  of  tension  in  the  pulmonary  artery,  which  is  secondary  to  irri- 
tation of  the  splanchnic  nerves ;  and  to  this  factor  is  also  due  the  redu- 
plication of  the  first  sound  and  the  accentuation  of  the  second  sound — 
characteristic  signs  of  the  cai*diac  change  in  these  cases. 

^  SL  Bcuihohmev^s  Hot>pital  Reports  for  1873.    See  also  Treatise  on  Diseases  of  the  Livfr, 
hy  the  same  author,  loc.  ciL 
'  Lcgons,        •  Guy'i  Bot*p,  Rep.,  1875.         *  Cyr,  TraiU  de  VAffte,  cole,  dt  Foie,  loe.  cit. 
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There  are  certain  reflex  ucrvoiis  troubles  in  cases  of  hepatic  colic,  some 
of  thetn  of  great  importance.  One  of  the  lesser  troubles  us  heqies  zoster. 
A  very  violent  attack  in  the  course  of  the  distribution  of  the  first,  seoood, 
and  thiixl  cervical  nerves  has  happened  in  a  case  under  tlie  writei^s  oliser- 
vation.  There  have  been  reported  from  time  to  time  cases  of  sudden 
death  during  the  paroxysms  of  hepatic  colic,  in  which  a  calculus  lodged 
in  Vater's  diverticulum,  at  tlie  intestinal  extremity  of  die  common  duct, 
^vas  tlie  cause  of  the  accident.  An  explanation  of  this  result  is  to  be 
found  in  the  intimate  nervous  communications  between  the  liver  and  tlie 
heart  through  the  solar  plexus  and  tlie  large  number  of  ganglia  con- 
tained in  Vater's  diverticulum.  The  mast  severe  pain  is  felt  as  the  cal- 
culus is  {)assiug  tlirough  the  orifice  of  the  common  duct  into  the  intestine, 
and  here  also  the  spasm  of  the  muscular  fibi'e  is  most  tense.  The  so- 
called  crushing-blow  experiment  of  Goltz  illustrates  how  intense  suffer- 
ing, such  as  the  passage  of  a  gall-stone,  can  paralyze  the  heart  through 
the  solar  plexus.  The  depression  of  the  heart's  action  does  not  always 
occur  on  the  instant,  but  it  may  be  gradual — several  hours,  even  a  day  or 
two,  being  occujned  in  the  suspension  of  activity.  Leigh  of  Liverpool* 
has  reported  an  example  of  death  in  six  hours  in  a  female  of  thirty,  pre- 
viously in  good  health ;  Cornillon,*  another  in  a  female  of  fifty-tliree, 
who  died  in  twelve  hours  from  the  b^inniug  of  the  paroxysm;  William- 
son,' a  female  of  fifty-one  years,  who  expired  on  tlie  fourth  day ;  Haber- 
shon,^  two,  who  died  during  the  paroxysms  at  a  period  not  stated ;  and 
Brouardel,  one  which  was  the  subject  of  a  medico-legal  investigation. 
In  the  first  case  the  calculus  was  yet  in  the  gall-bladder,  the  appearances 
indicating  that  persistent  spasms  had  occurred  to  force  the  calculus  into 
the  cystic  duct ;  in  the  others  in  which  the  position  of  the  stone  is  men- 
tioned, it  was  engaged  in  tlie  orifice  of  tlie  common  duct  or  had  reached 
the  intestine. 

In  several  instances  sudden  death  has  resulted  from  nncontrollable 
vomiting  induced  by  the  paroxysms  of  hepatic  colic.  Trousseau  *  men- 
tions a  case  in  which  strangulated  hernia  and  death  ensued  in  consequence 
of  the  violent  vomiting  brought  on  by  tlie  passage  of  a  calculus. 

Diagnosis. — Unless  the  distension  of  the  gall-bladder  is  sufficient  to 
cause  a  recognizable  tumor,  gall-stones  in  that  organ  do  not  produce 
symptoms  by  which  they  can  be  diagnosticated.  If  sudden  attacks  of 
violent  pain  in  the  right  hypochondrium,  accompanied  by  nausea  and 
vomiting  and  followed  by  jaundice,  have  occurred  from  time  to  time, 
then  the  presence  of  biliaiy  concretions  may  be  suspected  if  the  sj'mptoms 
Ixjlonging  to  them  are  present  in  the  intervals  between  tlie  seizures.  Tlie 
migrations  of  calculi  produce  symptoms  so  characteristic  that  error  is 
hardly  possible.  The  only  disorders  with  which  an  attack  of  hepatic 
colic  may  be  confounded  are  gastralgia  and  hepatalgia.  As  r^rds  the 
first,  the  distinction  is  made  by  the  seat  of  pain,  by  the  absence  of  aAer 
jaundice,  and  by  the  lack  of  a  concretion  passed  by  stool.  As  the  diag- 
nosis may  depend  on  the  finding  a  concretion,  the  >vriter  must  again  affirm 
the  importance  of  a  proiierly-conducted  search  of  all  the  stools  passed  for 
several  days  after  tlie  paroxysm. 

*  Medical  Timen  ami  Oasette,  1867,  vol.  i.  p.  248.  "  Cyr,  op.  «!,  p.  185^ 
'  The  Laneei  (London),  vol.  ii.  p.  780.         *  Lectures  on  the  Pneumogiuirief  3d  Lecturi. 
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Hcpatalgia  is  diagnosticated  with  great  difficulty,  for  the  pain  has  the 
same  seat,  the  same  character,  but  as  a  rule  it  does  not  terminate  so 
abruptly,  is  not  accompanied  by  such  severe  vomiting  and  depression, 
jaundice  is  absent,  and  no  stone  can  be  found  in  the  evacuations.  Both 
gastralgia  and  hcpatalgia  occur  in  the  subjects  of  neurotic  disturbances — 
in  the  pale,  delicate,  and  hysterical — whereas,  as  a  rule,  hepatic  colic  hap- 
pens to  the  obese,  to  tlie  persons  of  active  digestion  addicted  to  the  pleas- 
ures of  the  table. 

The  passage  of  calculi  may  be  confounded  with  flatulent  colic,  with  the 
pain  caused  by  lead  and  other  mineral  poisons,  with  impaction,  internal 
strangulation,  local  peritonitis,  and  similar  causes  of  sudden  and  violent 
pain.  The  differentiation  is  made  by  attention  to  the  seat  and  cliaracter 
of  the  pain,  by  the  previous  history,  and  especially  by  the  absence  of 
jaundice  and  of  a  concretion.  From  renal  colic  the  hepatic  is  separated 
by  the  position  of  the  pain,  by  the  direction  taken  by  it,  and  by  the 
retraction  of  the  testicle,  the  irritability  of  the  bladder,  and  the  appear- 
ance of  blood  in  the  urine — ^all  characteristic  symptoms  of  the  renal 
afiection. 

Treatme:jt. — The  treatment  of  biliary  concretions  includes  the  reme- 
dial management  for  die  calculi  in  position,  for  the  paroxysms  of  hepatic 
colic  caused  by  the  migration  of  these  bodies,  and  for  the  results  and 
complications. 

Treatment  of  the  Calculus  State :  Of  Inspissated  Bile. — As  the  particles 
of  inspissated  bile  are  deposited  along  the  larger  hepatic  ducts,  and  form 
in  consequence  of  a  deficiency  in  the  amount  of  glycocholate  and  tauro- 
cholate  of  soda,  two  methmls  of  treatment  are  to  be  carried  out:  free 
purgation  by  an  active  cholagogue  to  wash  out  the  offending  substance, 
and  the  exhibition  of  a  soda  salt  to  promote  tlie  alkalinity  of  the  bile  and 
the  consequent  solution  of  the  bile-))igment.  Harley's  metliod,  which  he 
strongly  urges,  consists  in  the  administration  of  "one  or  two  drachms  of 
sulphate  of  soda  in  a  bitter  infusion  every  morning  before  breakfast,  or 
from  twenty  to  thirty  grains  of  bicarbonate  of  soda,  along  with  a  drachm 
of  taraxacum-juice  in  a  bitter  infusion,  every  night  at  bedtime  at  regulated 
intervals  for  a  month  or  so,  according  to  the  constitution  of  the  patient 
and  tlie  severity  of  the  symptoms." 

As  persons  who  suffer  from  inspissation  of  the  bile  arc  naturally  bilious, 
it  is  01  the  first  importance  in  the  prophylactic  treatment  to  regulate  the 
diet.  Indulgence  m  malt  liquors,  in  fatty  and  ssiccharine  articles  of 
food,  must  be  forbidden.  Acid  fermentation  in  the  course  of  duodenal 
digestion  should  be  prevented  by  withholding  the  starches  and  sugars. 
Peptonized  foods,  given  with  an  alkali,  are  highly  useful.  Milk,  fi-esh 
meat,  and  the  succulent  vegetables  are  the  pro|)er  constituents  of  a  diet 
for  these  subjects.  Bread  is  one  of  the  most  offending  articles,  and  should 
be  restricted  in  amount  as  much  as  possible. 

Next  to  a  suitable  diet,  systematic  exercise  is  a  measure  of  the  highest 
utility  in  these  cases.  A  daily  morning  sponge  bath  of  a  weak  alkaline 
water  not  only  maintains  the  skin  in  a  healthy  state,  but  also  promotes 
the  oxidation  processes  of  the  body.  The  alkaline  mineral  waters  of  Wis- 
consin, Michigan,  Virginia,  and  other  States,  especially  of  the  Bethesda 
Spring  of  Wisconsin,  may  be  drunk  with  great  advantage  to  accomplish 
the  same  purpose. 
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We  possess  direct  means  for  preventing  inspissation  of  the  bile — ^rem* 
edies  which  act  in  the  physiological  way  by  increasing  the  proportion  of 
glyoocholate  and  taurocholate  of  soda.  Harley  prefers  the  sulphate  and 
bicarbonate  for  this  purpose^  but  my  experience  is  in  favor  of  the  chelate 
and  phosphate  of  sodium,  especially  tlie  latter ;  for,  whilst  it  plays  tlie 
part  of  a  soda  salt,  it  exerts  a  decided  cholagogue  action,  thus  efleeting 
the  results  achieved  by  the  combined  use  of  sulphate  of  soda  and  taraxa- 
cum. A  cure  may  be  confidently  looked  for  in  this  malady  by  the  per- 
sistent use  of  sodium  phosphate — z]  ter  in  die.  It  seems  to  act  more 
eflBciently  when  given  dissolved  in  hot  water. 

The  paroxysms  of  hepatic  colic  due  to  the  passage  of  inspissated  bile 
are  to  be  treated  in  the  same  way  as  when  this  condition  of  things  is 
caused  by  the  migration  of  formed  calculi.  The  action  of  cholagogue 
pui^tives  is  more  decidedly  beneficial  in  the  attacks  due  to  the  passage 
of  inspissated  bile. 

Biliary  Calculi  in  Situ. — Notwithstanding  tlieir  crystalline  form  ami 
firmness  of  textui*e,  it  is  possible  to  effect  the  gradual  solution  of  biliary 
calculi.  Outside  of  the  body  it  is  easy  to  dissolve  a  calculus  in  chloro- 
form, in  Durande's  remedy,  etc.,  if  time  enough  be  given,  but  the  problem 
is  a  far  more  difficult  one  when  the  calculus  is  in  position  in  the  gall-blad- 
der or  in  a  hepatic  duct  As  Trousseau*  has  wisely  observed,  it  is  not 
safe  to  apply  to  conditions  within  the  body  conclusions  reached  by 
experiments  in  the  laboratory.  Nevertheless,  facts  are  known  which 
justify  the  belief  that  an  impression  may  be  made  on  concretions  in  tlie 
gall-bladder.  The  motion  of  respiration  and  the  voluntary  actions  of 
the  abdominal  muscles  cause  more  or  less  attrition  and  breaking  off  of 
the  angles  and  margins  of  the  crystals,  thus  permitting  the  solvent  action 
of  the  bile.  If,  however,  the  bile  continues  in  the  state  in  which  it  was 
at  the  time  of  the  crystallization  of  the  cholesterin,  it  will  make  no 
impression  on  this  substance.  We  have  now  the  means  of  restoring  its 
power  to  dissolve  crystallized  cholesterin.  As  a  necessary  preliminaiy, 
fracture  of  tlie  ciystals  must  be  effected.  This  may  be  accomplished, 
when  the  natural  forces  have  failed  to  effect  it,  by  manipulation  of  the 
gall-bladder  through  the  walls  of  Uie  abdomen,  but  especially  by  fara- 
dization. Excellent  results  have  been  achieved  by  this  last-mentioned 
expedient,  but  no  satisfactory  explanation  has  been  made  of  its  methodus 
medendi,  unless  we  accept  the  mechanical  effect  of  the  muscular  move- 
ments. In  applying  the  faradic  current  an  electrode  is  introduced  into 
the  rectum,  and  the  other,  a  sponge  well  moistened,  is  placed  over  the 
gall-bladder.  An  interrupted  galvanic  current  is  indicatcKl,  the  electrodes 
in  the  position  just  mentioned,  when  a  migrating  calculus  is  stopped  on 
its  way.  Such  an  a2)plication  has  rendered  important  service  in  a  fe\r 
cases. 

Except  that  calculi  have  been  found  in  a  state  of  decay,  their  angles 
and  edges  broken,  divided  by  cleavage,  there  is  no  evidence  that  they 
have  undergone  solution  when  in  situ,  except  tlie  clinical  evidence  which 
consists  in  a  disappearance  of  the  symptoms.  The  remedy  of  Durande, 
which  consists  in  a  mixture  of  ether  and  tur|>entine — three  parts  of  the 
former  and  two  of  the  latter — ^Iias  been  celebrated  since  the  close  of  the 
last  century,  and  is  yet  much  employed  in  France,  notably  at  Vichy.    It 

^  Clinifpu  mSdicaU  de  PHdtd  Dieu  de  Parts. 
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is  preferred  by  Cjr/  who  advises  its  administration  in  capsules  taken 
immediately  before  meals.  Chloroform  readily  dissolves  calculi  out  of 
the  botly,  and  hence  it  has  been  proposed,  and  indeed  much  used,  for  the 
purpose  of  effecting  their  solution  in  the  gall-bladder ;  but,  as  Trousseau 
urges,  there  is  no  warrant  for  the  belief.  Corlieu,*  who  first  proposed  its 
use,  and  afterward  Bouchut,'  maintained  tliat  chloroform  docs  exert  this 
solvent  action,  and  reported  cases  in  confirmation ;  but  there  are  so  many 
8oun!cs  of  fallacy  tliat  such  evidence  must  be  viewed  with  suspicion.  It 
has  usually  been  administered  in  small  doses  (five  minims)  three  times  a 
day  for  a  long  period.  That  it  is  beneficial  by  stimulating  tlie  flow  of 
pancrciitic  secretion  and  by  allaying  spasms  is  probably  true,  but  that  any 
quantity  which  can  be  administered  in  safety  will  act  as  a  solvent  of  cho- 
lesterin  concretions  cannot  be  believed. 

If  solution  of  hepatic  calculi  is  possible  under  any  circumstances,  the 
most  rational  mode  of  effecting  it  would  seem  to  be  to  restore  that  con- 
dition of  the  bile  which  in  the  normal  state  maintains  cholesteriu  in  the 
state  of  solution.  Cholesteriu  is  precipitated  and  cr}'^stallizes  alK)ut  a 
nucleus  when  the  glycocholate  and  taurociiolate  of  soda  are  deficient  in 
amount  The  agents  most  effective  in  restoring  the  solvent  power  of  tlie 
bile  are  tlie  salts  of  soda,  of  which  the  sulphate  is  preferretl  by  Harley. 
In  1873  the  cholate  of  soda  was  brought  forward  by  Schiff,  who  pre- 
scribed it  in  doses  of  60  centigranunes  (8  grains  nearly^  three  times  a 
day,  to  be  gradually  increased  until  digestive  or  circulatory  ti*oubles 
arose.  This  remedy,  which  is  eminently  rational  from  the  point  of 
view  above  indicated,  has  apparently  been  of  decided  service  in  many 
published  cases  and  in  the  writcr^s  exi>erience.  It  will  be  found,  how- 
ever, that  five  grains  three  times  a  day  is  as  large  a  quantity  as  can  be 
easily  borne. 

Another  soda  salt  which  in  my  own  hands  has  proved  in  a  high  degree 
effective  is  the  ])liosphate.  As  has  been  explained  when  refeiTing  to  its 
use  in  cases  of  disorder  due  to  insjnssated  bile,  it  has  a  distinct  cholago^ue 
action,  but  the  chief  sounres  of  its  utility  in  tliis  affection  are  its  chemical 
and  resolvent  ]x)wers.  The  usual  quantity  is  one  drachm  three  times  a 
day,  dissolved  in  sufficient  warm  water. 

Bile  itself,  in  the  form  of  inspissated  ox-gall,  was  formerly  much  used, 
a  scruple  to  a  drachm  being  given  three  times  a  day,  and  not  witliout 
good  results.  It  was  also  prescrilxxl  with  chloride  of  ammonium.  For 
the  gastro-duodenal  catarrh  and  the  accomimnying  catarrh  of  the  bile- 
ducts  this  combination  is  sometimes  useful. 

I  have  recently  })roposed  a  new  expedient  for  effecting  the  solution  of 
hepatic  calculi.  This  method  consists  in  puncture  of  the  gall-bladder 
with  a  fine  exploring-trocar,  and  the  injection  through  the  canula,  after 
withdrawing  the  stylet,  of  a  suitable  solvent  Duraiide's  remedy,  chlo- 
roform, and  other  solvents  can  be  introducd  in  this  way  without  injury 
to  the  ))arts.  I  have  punctured  the  gall-bladder,  removed  its  contents, 
and  explored  its  interior  without  damaging  the  organ  in  any  way  and 
without  leaving  after  traces.  The  measure  proposed  offers  no  special 
difficulties  in  its  execution. 

The  Paroxysms  of  Hepatic  Colic. — The  pain  of  hepatic  colic  being 

1  Traili  de  f  Affectum  caleulauedu  Foie,  p. 2S7.        '  QauUe  d^  H&pitaux,  1856,  June  19. 
*  BuUitin  ghL  de  Thirap.,  toI.  1x1.  p.  49. 
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tlie  most  acute  suffering  kuown  to  man — ^in  its  severest  form  at  least— 
the  mast  powerful  anodynes  are  required.  The  measures  employed  for 
relief  of  pain  happen  to  be  the  most  efficient  for  promoting  the  expulsiou 
of  the  calculus  and  for  limiting,  if  not  preventing,  the  subsequent  inflam- 
mation. As  soon  as  the  character  of  the  seizure  is  manifest  a  hypoderm- 
atic injection  of  morphine  and  atropine — |  to  }  grain  of  the  former  and 
"ihf  to  ^  grain  of  the  latter — should  be  given ;  ether  adminbtered  by 
inhalation  if  necessary ;  and  by  the  stomach  chloroform,  clilorodyne,  or 
chloral.  As  the  stomach  is  usually  exceedingly  irritable,  the  subcuta- 
neous injection  of  remedies  is  a  precious  resource :  this  failing  or  contn- 
indicated,  relief  may  be  given  by  the  rectal  injection  of  laudanum  or 
chlorodyne.  As  relief  is  oflen  affoi*ded  by  the  act  of  vomiting,  the 
attempts  to  empty  the  stomach  should  be  encouraged,  and  to  this  end 
large  draughts  of  warm  water  should  be  given.  Hot  fomentations  and 
mustai'd  plaster  should  be  applied  over  the  right  hypocliondrium,  and  an 
entire  warm  bath  may  be  used  if  available. 

Great  relief  is  usually  afforded  by  the  action  of  purgatives.  The  irri- 
tability of  the  stomach  forbids  the  employment  of  drastic  purgatives,  yet 
podophyllin  resin  is  warmly  commended  by  Dobell.  It  must  be  given 
in  small  doses,  and  preferably  dissolved  in  spirit  Calomel  in  one-gnuo 
doses,  every  four  hours  until  it  purges,  allays  nausea  and  lessens  the  afler- 
uneasiness  in  the  right  hypochondrium,  but  mercurial  treatment  given 
with  a  view  to  a  supj>osed  cholagogue  effect  only  does  evil  by  prolonged 
administration,  esi)ecially  if  ptyalism  is  induced.  If  evidences  of  portal 
congestion  are  present,  such  remedies  as  euonymin,  iridin,  baptisin,  and 
others  of  the  cholagogue  group  give  good  results.  The  most  effective  of 
the  remedies  of  this  kind  is  ipecacuanha,  given  in  purgative  doses:  the 
emesis  induced  by  it  favors  the  extrusion  of  the  stone,  and  the  }H)werful 
cholagogue  effect  relieves  the  portal  congestion.  Twenty  grains  at  onoe, 
and  repeated  if  need  be  in  three  hoiu^,  is  a  suitable  Quantity. 

The  various  complications  which  may  occur,  and  the  results  whidi 
follow  the  migration  of  the  calculus,  require  treatment  adapted  to  the 
conditions  existing,  and  will  be  mentioned  in  the  sections  devoted  to  these 
topics. 


Occlusion  of  the  Biliary  Passages ;  Stenosis  of  the  Ductus 

Communis  Oholedochus. 

Definition. — By  occliu^ion  of  the  biliary  passages  is  meant  an  ohstmc- 
tion,  internal  or  external,  of  the  hciMitic,  cystic,  or  common  duct  The 
causes  of  the  obstruction  are  various,  but  tlie  results  are  quite  uniform ; 
hence  the  term  includes  a  complexus  of  symptoms  of  a  very  distinctive 
ty|)e.  Occlusion  may  be  cougcnital  or  acquired :  it  is  the  latter  with 
which  we  have  especially  to  deal. 

Stenosis  signifies  a  narrowing  which  in  its  extremest  form  produces  a 
nearly  complete  obstruction  ;  when  tlie  canal  is  entirely  closed  the  term 
occlusion  is  applied.     Stenosis  also  may  l)e  congenital  or  acquired. 

Pathogeny. — ^The  conditions  producing  narrowing  of  a  hepatic  duct 
or  its  complete  obstruction  are  numerous,  and  some  of  them  complex  in 
tlieir  relations.     As  regards  the  ducts  thejnselves,  the  interference  may 
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be  entirely  within  the  canal^  or  it  may  affect  the  walls,  or  it  may  be 
wholly  extraneous;  as,  for  example,  when  a  cancer  of  the  pancreas 
encroaches  on  the  common  duct  It  will  be  convenient  to  consider  tlie 
causes  of  stenosis  and  obstruction  from  these  ]K>ints  of  view :  1,  inter- 
nal ;  2,  of  tlie  duct  walls;  3,  extraneous. 

The  most  usual  situations  for  the  occurrence  of  those  changes  that  lead 
to  occlusion  by  inflammatory  adhesions  are  the  beginning  of  the  cystic 
duct,  obstruction  of  which  is  of  little  moment,  and  the  end  of  the  com- 
mon duct,  which  finally  proves  fatal. 

The  passage  of  a  large  polyangular  calculus  may  cause  such  irritation, 
abrasion  of  the  epitliclium,  and  subsequent  inflammatory  exudation  as  to 
effect  a  direct  uuion  of  the  opposing  sides  of  the  canal.  This  takes  place 
at  die  beginning  of  the  cystic  duct  especially,  since,  owing  to  the  spasm 
of  the  gall-bladder  and  the  absence  of  muscular  fibres  in  the  walls  of  the 
duct,  the  stone  crushes  into,  without  passing  through,  the  canal.  The 
inflammatory  exudation  thus  excited  may  close  the  duct  Not  unfre- 
quently  the  gall-bladder,  full  of  calculi,  is  thus  shut  off  from  the  liver 
permanently.  In  one  instance  the  writer  has  seen  a  calculus  wedged  into 
the  orifice  of  the  cystic  duct,  whilst  just  beyond  the  lumen  was  perma- 
nently obstructed  by  an  organized  exudation.  Permanent  closure  of  the 
cystic  duct  is  of  far  less  consequence  tlian  of  the  common  duct,  and  may, 
indeed,  be  a  conservative  condition,  as  in  the  case  above  mentioned,  where 
numerous  polyangular  calculi  may  have  migrated,  except  the  closure  of 
the  passage. 

The  most  usual  point  of  obstruction  in  the  course  of  the  common  duct 
is  the  intestinal  end,  but  various  processes  are  employed  to  effect  it  The 
first  in  importance  is  catarrhal  inflammation.  This  seems  the  more  cred- 
ible when  it  is  remembered  that  to  a  simple  catarrh  of  the  mucous  mem- 
brane is  due  the  temporary  stoppage  of  the  duct,  producing  jaundice  in 
much  the  lai'gest  pi*oportion  of  cases.  When  the  epithelium  is  detached 
and  granulations  spring  up  from  the  basement  membrane,  adhesions  of 
the  surfaces  will  readily  take  place,  and  the  union  may  be  so  complete  as 
that  all  ti'aces  of  the  duct  will  disai)i>ear.  It  is  probable  that  in  many,  if 
not  in  most,  of  these  cases  the  initial  condition  of  the  canal  is  that  of  simple 
catarrh,  the  more  ))06itive  changes  in  the  mucous  membrane  arising  from 
I>eculiarities  in  the  tissues  of  the  individual  affected,  or  from  local  injury 
caused  by  the  passage  of  a  concretion  or  irritation  of  pathological  secre- 
tions of  the  duodenum. 

Stenosis,  and  finally  occlusion,  of  the  common  duct  may  arise  from  the 
cicatrization  of  an  ulcer.  Such  ulcere  may  occur  in  several  modes.  They 
may  result  from  cataiThal  inflammation  of  a  chronic  type,  much  new  con- 
nective-tissue material  forming,  and  in  the  process  of  cicatrization,  with 
the  contraction  belonging  to  it,  the  lumen  of  the  canal  is  so  far  filled  up 
that  the  passage  of  bile  is  effectually  prevented.  They  may  be  produced 
in  that  state  of  the  tissues  which  accompanies  certain  cachectic  and  pro- 
foundly adynamic  conditions,  as  in  severe  typhoid  fever.  Such  ulcers 
may  also  be  due  to  the  mechanical  injury  effected  by  the  migration  of  a 
gall-stone.  In  cicatrizing,  a  tight  stricture,  imi)ermeable  to  the  ])assage 
of  bile,  may  result,  or  the  lumen  of  the  canal  be  entirely  obliterated.  In 
the  latter  case  the  duct  itself  may  disappear  and  leave  no  trace.  An  ulcer 
situated  at  the  duodenal  end  of  the  common  duct  and  extending  into  the 
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duodenum  may  also  in  the  process  of  healing  so  contract  as  to  render  the 
orifice  impermeable  to  bile.  The  same  eifect  may  follow  the  cicatrization 
of  an  ulcer  of  the  duodenum  in  the  immediate  vicinity  of  the  orifice  of 
the  common  duct 

Witliout  the  intervention  of  an  ulcer  as  a  means  of  explaining  closure 
of  the  common  duct^  this  accident  may  be  caused  by  a  catarrhal  inflam- 
mation which  effects  denudation  of  the  basement  membrane,  and  thence 
union  may  be  produced  by  the  mere  contact  of  tlie  freshly^^anubting 
surfaces.  Congenital  occlusion  of  the  bile-ducts  or  obstruction  occurring 
in  a  few  days  after  birth,  it  is  probable,  is  effected  in  this  way,  but  no 
direct  evidence  of  the  process  has  thus  far  been  offered.  During  intra- 
uterine life,  as  at  any  periocl  in  after-life,  it  seems  necessary  to  me  pro- 
duction of  such  changes  that  a  peculiar  constitutional  state  must  exist; 
otherwise,  such  a  result  might  happen  to  every  case  of  catarrhal  inflam- 
mation or  the  bile-ducts.  The  extent  of  the  changes  Ls  further  evidence 
in  the  same  dii*ection ;  for  not  only  are  the  walls  of  the  duct  in  perma- 
nent ap])osition  and  adhesion,  but  the  duct  degenerates  into  a  mere  fibrous 
cord,  and  in  some  instances  is  nearly,  even  entirely,  obliterated.' 

The  cystic  or  common  duct — the  latter  to  be  chiefly  considered — ^may 
be  occluded  by  the  retention  in  its  lumen  of  some  foreign  body.  The 
impaction  of  a  biliary  calculus  lias  already  l)een  rejxjatedly  referred  to,  but 
diere  are  some  additional  points  demanding  consideration.  The  larger 
concretions  may  be  stopped  in  the  neck  of  the  gall-bladder;  those  small 
enough  to  enter  tlie  canal  may  be  arrested  at  its  bend  behind  the  neck, 
and  the  very  entrance  of  the  cystic  duct  may  be  blocked,  as  in  a  case 
examined  by  the  writer. 

The  hepatic  duct  is  very  rarely  permanently  occluded.  As  the  calibre 
of  this  canal  continuously  enlarges  downward,  there  is  no  point  at  which 
a  stone  is  likely  to  be  arrested ;  nevertheless,  it  occasionally  happens  that 
such  an  obstruction  does  occur.  An  example  has  occurred  under  the 
observation  of  the  writer,  but  the  cause  was  a  gunshot  wound  of  the 
liver. 

The  most  usual,  and  for  very  obvious  reasons  the  most  important,  of 
the  sites  where  occlusion  occurs  is  the  common  duct  and  at  the  termina- 
tion of  the  duct  in  the  small  intestine,  the  intestinal  orifice.  Jast  behind 
and  to  the  right  of  its  orifice  the  duct  is  dilated  into  a  fossa — the  diver- 
ticulum Vateri ;  and  here  concretions  of  a  size  to  pass  along  the  common 
duct  are  8toppe<l.  It  is  not  essential  tliat  the  stone  fit  tlie  canal :  it  roav 
do  so  and  prevent  any  bile  passing  into  the  duodenum  ;  it  may  be  a  poly- 
angular  body,  and,  though  wedgea  in,  leave  spaces  through  which  more 
or  less  can  slowly  trickle.  The  symptoms  will  be  modified  accordingly. 
Again,  the  diverticulum  may  contain  numerous  concretions,  which  distend 
the  canal  greatly,  but  through  tlie  interstices  of  which  some  bile  can  flow. 

Other  foreign  bodies  very  rarely  close  the  intestinal  end  of  the  ductus 
communis ;  thus,  for  example,  a  cherry-seed,  a  plum-seed,  a  mass  of  raisin- 
seeds,  may  slip  into  the  orifice  after  the  passage  of  a  gall-^tone  has  stretched 
it  sufficiently.  A  much  more  common  cause  of  occlusion  is  an  intestinal 
parasite,  which  crawls  in  and  is  fastened.  The  common  round-worm  is 
the  most  frequent  offender,  and  much  less  often  liver-flukes  find  a  lodg- 
ment there. 

'  ZiemsKiCi  Cydopaedia,  p.  589. 
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The  ductus  cominuDis  choledochus  may  be  closed  by  agencies  acting 
from  without.  They  are  various,  but  the  most  common  are  the  carciuo- 
mata.  Primary  cancer  of  the  gall-bladder  and  gall-ducts,  although  not 
of  frequent  occurrence,  is  by  no  means  rare.  It  develops  in  connection 
with  the  connective-tissue  new  formations  produced  by  the  inflammation 
following  the  migration  of  large  calculi.  A  very  instructive  example  has 
been  examined  by  the  writer.  The  patient,  a  woman  agwl  forty-eighi, 
had  had  numerous  paroxysms  of  hepatic  colic,  and  after  death,  which 
followed  a  protracted  stage  of  jaundice  by  obstruction,  a  large  ovoid 
calculus,  filling  the  gall-bladder,  was  found,  and  an  extensive  organized 
exudation  of  inflammatory  origin  was  the  seat  of  carcinomatous  disease 
involving  the  cystic  and  common  ducts  and  closing  the  lumen  of  both. 
Cancer  of  the  pylorus,  of  the  duodenum,  of  the  pancreas,  of  the  right 
kidney,  and  of  the  liver  itself,  not  unfrequently  by  exterior  pressure  per- 
manently occlude  the  common  duct.  To  this  category  of  obstructing 
causes  must  be  added  enlarged  lymphatic  glands  of  the  transverse  fissure, 
large  fecal  accumulations,  tumors  of  the  ovaries  and  uterus,  aneurisms 
of  the  abdominal  aorta,  and  especially  aneurism  of  the  hepatic  artery, 
several  examples  of  which  have  been  reported,  and  one  has  occurred  in 
a  case  seen  by  the  writer. 

The  effects  of  obstruction  are  much  less  important  when  the  cystic  duct 
is  closed.  The  contents  of  the  gall-bladder  accumulate,  constituting  the 
condition  known  as  dropsy  of  the  gall-bladder.  A  catarrhal  state  of  the 
mucous  membrane  is  set  up ;  the  muco-pus  formed  mixes  with  the  bile, 
and  the  mixture  undergoes  fermentative  changes  which  further  alter  its 
character  and  impart  to  it  iiTitating  qualities,  in  consequence  of  which 
the  mucous  membrane  becomes  more  decidedly  inflamerl,  and  a  still  more 
purulent  fluid  forms,  so  that  ultimately  the  contents  of  the  gall-bladder 
are  entirely  purulent,  and  that  organ  may  attain  to  enormous  size. 
Instead  of  a  catarrhal  inflammation  leading  to  suppuration,  the  mucous 
membrane  may  pour  out  serum  abundantly,  the  biliary  contents  and 
mucus  disappear  by  absorption,  and  finally  the  gall-bladder  will  be  mod- 
erately distended  by  a  serous-like  fluid.  No  further  disturbance  ensues, 
and  the  gall-bladder,  thus  shut  off  from  participation  in  the  hepatic  func- 
tions, ceases  to  give  trouble. 

The  results  are  far  different  when  the  o.bstruction  occurs  in  the  hepatic 
or  common  duct,  for  then  the  bile  can  no  longer  perform  its  double  func- 
tion of  secretion  and  excretion — of  contributing  materials  necessary  to 
digestion  and  assimilation,  and  excreting  substances  whose  removal  is 
necessary  to  health.  The  liver  continuing  to  functionate  after  closure  of 
the  duct  is  effected,  obviously  the  secretion  of  bile  continues  to  accumu- 
late, and  the  irritation  of  the  mucous  membrane  causes  a  catarrhal  state ; 
mucus  is  poured  out,  and  serum  escapes  from  the  distended  vessels.  If 
the  hepatic  duct  only  is  obstructed,  the  dilatation  will  not  involve  the 
cystic  duct  and  gall-bladder,  but  as  the  common  duct  at  its  termination 
is  occluded,  usually  the  whole  system  of  tubes  will  be  affected  by  the 
ensuing  changes.  The  alterations  already  described  as  occumng  in  the 
gall-bladder  take  place  in  all  the  hepatic  ducts.  The  bile-elements  are 
absorbed,  and  the  fluid  distending  the  whole  system  of  hejiatic  tubes  be- 
i'oraes  finally  a  semi-transparent  serum  or  a  very  thin  sero-mucus,  hav- 
ing in  bulk  a  pale  sea-green  color.     Although  an  intense  jaundice  coex- 
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ists  with  the  obstruction,  no  portion  of  the  bile  escapes  into  the  dndH. 
At  the  beginning  of  the  obstruction  more  or  less  bile  is  in  the  tubes,  ami 
then  tlic  fluid  will  have  a  distinct  biliary  character ;  but  as  it  accumulates^ 
first  the  bile-constituents  disappear,  then  the  mucus — which  at  the  ontsci 
was  formed  freely — is  absorbetl,  and  at  last  only  a  colorless  serum  remains. 
This  fluid,  which  has  been  examined  chemically  by  Frerichs,  Is  found  to 
be  slightly  alkaline,  to  have  only  2  {x^r  cent  of  solids,  and  to  present  no 
trace  of  any  biliary  constituent  As  the  fluid  accumulates  the  gall-blad- 
der and  ducts  dilate,  sometimes  to  an  enormous  extent,  the  fluid  they  ain- 
tain  amounting  to  several  pints.  The  walls  of  the  ducts  grow  thmner, 
and  may  finally  give  way  with  the  pressure  or  from  external  violence,  the 
fluid  exciting  an  intense  and  quickly-fatal  peritonitis.  Important  changes 
occur  in  the  structure  of  the  liver  also.  With  the  first  retention  of  bile 
the  liver  conspicuously  enlarges,  and  may  indeed  attain  to  twice  its  nor- 
mal size,  but  it  subsequently  contracts,  and  may  lessen  in  as  great  a  d^ree 
as  it  had  enlarged.  Changes  begin  in  the  glandular  structure  as  pressure 
is  brought  to  bear  on  the  cells  by  the  enlarging  ducts.  The  liver-alls 
become  anaemic  and  the  protoplasm  cloudy,  but  granular  and  fatty  degen- 
eration doas  not  take  place.  Even  more  important  as  an  agency  affecting 
the  condition  of  the  hepatic  cells  is  the  hyperplasia  of  the  connective  tissue, 
which  ensues  ver}'  promptly  when  an  obstruction  to  the  flow  of  bile  arises 
from  any  cause,  as  nas  been  shown  by  Legg'  and  Charcot.*  The  liver  oa 
section  has  a  rather  dark  olive-green  color,  and  is  firmer  in  texture,  owing 
to  the  increased  development  of  the  connective  tissue ;  tlie  cells  are  bile- 
stained  and  contain  granules  of  coloring  matter  and  crystals  of  bilirubin, 
and  although  they  ai*e  at  first  not  altered  in  outline,  subsequently  more 
or  less  atrophy  is  produced  by  the  contraction  of  the  newly-formed  con- 
nective tissue  and  the  pressure  made  by  the  dilated  hepatic  ducts. 

SyjiCPTOMS. — The  symptoms  produced  by  occlusion  of  the  cystic  dncfc 
are  not  sufficiently  characteristic  to  be  diagnosticated  with  any  certainty. 
When  an  attack  of  hepatic  colic  has  slowly  subsided  without  jaundice, 
and  an  elastic  tumor,  globular  or  pyriform  in  shape,  has  appeared  from 
under  the  inferior  margin  of  the  liver  in  the  position  of  the  gall-bladder, 
dmpsy  of  that  organ  may  then  be  suspected.  As  paracentesis  of  the 
gall-bladder  may  be  performed  with  ease,  safety,  and  little  pain,  the  diag- 
nosis may  be  rendered  more  certain  by  the  ase  of  the  exploring-trocar. 

Obstruction  of  the  hepatic  or  common  duct  is  accompanied  by  symp- 
toms of  a  very  pronounced  and  distinctly  diagnostic  character.  Without 
referrinff  now  to  the  antecedent  symptoms  or  to  those  belonging  to  the 
obstnictmg  cause,  the  complexus  of  disturbances  following  the  obstruc- 
tion is  the  subject  to  whicn  our  attention  must  be  directed.  The  grcnt 
fact  dominating  all  other  considerations  is  the  stopjwce  of  the  bile,  whether 
this  has  occuri^ed  suddenly  or  slowly.  Jaundice  begins  in  a  few  bours 
after  the  canal  is  blocked.  At  first  there  is  yellowness  of  the  conjunctiva, 
then  diffused  jaundice,  deepening  into  the  intenscst  color  in  two  or  three 
weeks,  or,  when  the  obstruction  is  sudden  and  complete,  in  a  few  hours. 
At  first  the  color  is  the  vivid  jaundice  tint,  a  citron  or  salmon  or  yellow- 
saffron  hue,  but  tills  gradually  loses  its  bright  appearance,  grows  darker, 
and  passes  successively  iuto  a  brownish,  bronze-like,  and  ultimately  a 

^  On  the  BiUj  Javndiee^  and  BilUnu  Dtseaws,  p.  8*52  ei  9eq, 
'  Lefons  but  let  Maladies  du  Foie,  eic^  p.  205  d  teq. 
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dark  olive-green,  wliicli  becomes  the  permanent  color.  Under  some 
moral  emotional  influences  there  may  be  a  sudden  change  to  a  brighter 
tint,  lasting  a  few  minutes,  but  otherwise  the  general  dark  olive-green 
hue  pei*sists  throughout.  In  a  few  instances,  after  some  weeks  of  jaun- 
dice, the  abnormal  coloration  entirely  disapjKare,  signifying  that  tlie  liver 
is  too  much  damaged  in  its  proper  glandular  structure  to  be  in  a  condition 
to  produce  bile.    Such  a  cessation  of  tlie  jaundice  is  tlierefore  of  evil  omen, 

l^ruritus,  sometimes  of  a  very  intense  character,  accompanies  the  jaun- 
dice, in  most  cases  appears  with  it,  and  in  the  su])poscd  curable  cascb  it 
has  persisted  after  the  cessation  of  the  discoloration.  The  irritation  may 
become  intolerable,  desti*oying  all  comfort,  rendering  sleep  impossible, 
and  so  aggravating  as  to  induce  a  highly  nervous,  hysterical  state.  The 
scratching  sets  up  an  inflammation  of  the  skin,  and  presently  a  trouble- 
some eczema  is  superadded.  In  some  of  the  cases  a  peculiar  eruption 
occurs  on  the  skin  and  mucous  membranes,  entitled  by  Wilson  ^  xantlie- 
lasma.  It  has  been  carefully  studied  by  Wickham  Legg,'  who  has  ascer- 
tained the  character  of  the  changes  occurring  in  the  affected  tissues,  and 
also  by  Mr.  Hutchinson.*  As  a  rule,  tliis  eruption  apix*ars  after  several 
mouths  of  jaundice,  and  manifests  iteelf  first  on  the  eyelids,  then  on  the 
palms  of  the  hands,  where  it  makes  the  most  characteristic  exhibit,  and 
after  a  time  on  the  lips  and  tongue.  It  occurs  in  irregular  plaques  of  a 
yellowish  tint  slightly  elevated  above  the  general  surface,  and  rarely 
assumes  a  tubercular  form.  As  was  shown  by  Hilton  Fagge,  xanthe- 
lasma occurs  more  especially  in  the  milder  cases  of  catarrhal  ict<*rus  that 
had  been  protracted  in  duration,  but  it  is  also  occasionally  seen  in  the 
jaundice  of  obstruction. 

According  to  the  stage  of  the  disease  during  which  the  examination  is 
made  the  liver  will  be  enlarged  or  contracted;  more  or  less  tenderness 
may  be  developed  by  pressure  in  the  area  occupied  by  the  ducts,  and  a 
tumor  in  a  position  to  effect  compression  may  possibly  be  detected.  The 
area  of  hepatic  dulness  will  be  increased  in  the  beginning  of  all  the  cases 
in  which  the  obstruction  is  complete,  but  will  remain  normal  so  long  as 
the  flow  of  bile  persists  despite  the  obstruction.  When  enlarged,  the 
liver  can  be  felt  projecting  below  the  inferior  margin  of  the  ribs,  and 
with  it,  in  most  cases,  the  elastic  globular  l)ody,  the  gall-bladder.  The 
state  of  tlie  hepatic  secretion,  and  in  consequence  the  duration  of  the 
obstruction,  may  be  ascertained  by  puncture  of  the  gall-bladder  and  with- 
drawal of  some  of  its  contents  for  examination.  The  presence  of  unal- 
tered bile  will  indicate  recent  obstruction ;  of  serum,  Avill  prove  long- 
standing interruption  of  bile-pro<luction.  The  presence  of  concretions 
in  the  gall-bladder  will  indicate  the  character  of  the  obstructing  cause, 
and  an  increased  amount  of  bile  of  a  normal  or  nearly  normal  kind  will 
be  conclusive  evidence  that  the  obstruction  is  in  the  course  of  the  com- 
mon duct.  In  a  fatal  case  of  permanent  occlusion  examined  by  myself 
the  cystic  duct  was  closed  by  inflammatory  adhesions  and  the  common 
duct  was  sto])]>ed  up  by  a  calculus. 

The  enlarged  area  of  hepatic  dulness  will,  in  a  protracted  case,  not  con- 
tinue.    The  proper  secreting  structure,  the  hepatic  cells,  undergo  atrophy, 

*  Dueases  of  the  Skin,  6th  ed.,  Lond.,  p.  773. 

*  On  the  BiUf  Jaundice,  and  Bilious  Diseases^  p,  817  et  ieq, 

*  Medico- Chirurgieal  Transactions,  yol.  11  v.  p.  171. 
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and  the  increased  connective  tissue — ^to  the  development  of  which  enlarge- 
ment of  the  organ  is  mainly  due — contracts.  The  ultimate  result  is  tliat 
the  liver  becomes  sclerosed,  and  is  distinctly  smaller,  the  area  of  hepatic 
dulness  diminishing  to  a  greater  relative  extent  than  the  area  of  dulncssdac 
to  hypertrophic  enlargement  The  contraction  of  the  liver  goes  on  at  die 
rate  tliat  several  mouths  are  required  to  make  the  result  evident  on  per- 
cussion and  palpation.  Not  unfrequently,  the  contraction  is  too  slight  to 
affect  the  percussion  note  of  the  right  hyi)Ochondrium,  and  then,  to 
realize  the  condition  of  the  organ,  tlie  history  and  rational  signs  must  be 
closely  studied. 

Whilst  the  liver  thus  varies  in  size,  the  gall-bladder  remains  enlarged 
and  projects  from  the  under  surface  of  the  organ,  elastic,  globular,  and 
distinctive.  The  shrinking  of  the  liver  from  around  it  makes  the 
impression  of  growing  size;  it  may  be  increasing,  indeed,  but  more  fre- 
quently the  enlargement  is  merely  apparent. 

Whether  the  liver  be  enlarging  or  diminishing  in  size,  its  functions  are 
impaired,  or  indeed  entirely  suspended.  As  the  digestive  canal  receives 
the  bile  imme<liately  on  its  production,  it  will  be  best  to  begin  with  the 
gastro-intestinal  disorders  which  accompany  occliLsion  of  the  bile-ducts. 
The  appetite  is  either  wanting  entirely  and  food  is  loathed,  or  an  excessive 
or  canine  appetite  is  experienced.  The  latter  belongs  rather  to  an  early 
stage  of  the  disorder,  and  comes  on  after  the  first  disturbance  of  the 
stomach  bcloncrinoj  to  the  immediate  effects  of  the  occlusion.  The  former 
is  the  result  of  long-standing  interference  with  the  primary  assimilation. 
The  tongue  is  coated  with  a  thick  yellowish  fur,  which,  drying,  is  detached 
in  flakes,  leaving  the  mucous  membrane  beneath  red,  raw,  fissured,  and 
easily  bleeding.  The  taste  is  bitter,  and  the  mouth  has  a  pasty,  greasy, 
and  unclean  feeling.  There  is  much  thirst,  and  as  a  rule  the  {latient 
experiences  a  keen  desire  for  acid  drinks  and  for  fresh  fruits.  The 
stomach  is  rather  intolerant  of  food,  and  nausea  comes  on  as  soon  as  it 
enters  the  stomach.  The  mucus  and  stomach -juice  accumulating  over 
night,  in  the  morning  there  is  much  retching  and  nausea  until  the  acid 
and  rather  foul  contents  of  the  organ  come  up.  AVhen  food  is  retained 
it  causes  much  distress,  gases  of  decomposition  accumulate,  distending  the 
stomach  and  giving  prominence  to  the  epigastrium,  and  eructations  of 
offensive  gas,  with  some  acid  liquid,  occur  from  time  to  time.  Similarly, 
in  the  intestines  the  foods  undergo  decomposition  instead  of  normal  diges- 
tion; gases  of  putrefaction  are  evolved,  the  abdomen  generally  is  swollen, 
and  flatulent  colic  results.  Very  irritating  fat  acids  are  liberated  by  the 
decomposition  of  the  fatty  constituents  of  the  food,  which,  with  the  acid 
products  of  the  fermentation  occurring  in  the  starch  and  sugar  of  the 
diet,  cause  a  sensation  of  heat  and  distress  through  the  abdomen.  Usually, 
the  bowels  are  toq>id,  but  in  some  cases  the  stools  are  relaxed,  having  the 
consistence  and  presenting  somewhat  the  appearance  of  oatmeal  porrid^ 
They  may  be  firm,  moulded,  even  hard.  The  gas  discharged  and  the 
stools  are  offensive,  with  a  carrion-like  odor.  Sometimes  decomposing 
articles  of  food  can  be  detected  in  the  stools  by  very  casual  inspection — 
always,  indeed,  when  the  examination  is  intimate.  An  excess  of  fat  is 
also  a  characteristic  of  the  condition  induced  by  occlusion  of  the  ducts, 
especially  when  the  pancreatic  duct  is  closed,  as  does  happen  in  cancer 
of  the  head  of  tlie  pancreas. 
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A  significant  change  in  the  color  of  the  stools  takes  place.  They  lose 
their  normal  brownish-red  tint  and  become  yellowish  or  clay-coloi'ed  or 
white,  pasty,  or  grayish.  Sometimes  the  stools  are  very  dark,  tar-like  in 
color  and  consistence,  or  more  thin  like  prune-juice,  or  in  black  scybalse. 
The  most  usual  appearance  of  the  stools  in  occlusion  is  grayish,  mush-like, 
and  coarsely  granular.  The  very  dark  hue  assumed  at  times  or  in  some 
cases  signifies  the  presence  of  blood.  A  dark  tint  of  the  evacuations  may 
be  caused  by  articles  of  food,  as  a  greenish  hue  may  be  due  to  the  use  of 
spinach ;  a  clay-colored  tint  to  the  almost  exclusive  use  of  milk;  a  gray- 
ish tint  to  the  action  of  bismuth ;  a  bilious  appearance  to  the  action  of 
rhubarb ;  and  many  others.  When  the  occlusion  is  partial,  although  it 
be  permanent,  suflScicnt  bile  may  descend  into  the  duodenum  to  color  the 
stools  to  the  normal  tint,  and  yet  all  the  other  signs  of  obstruction  be 
present. 

The  bile-pigment,  not  h^'ing  an  outlet  by  the  natural  route,  by  the 
intestine,  passes  into  the  blood ;  all  the  tissues  of  the  body  and  the  various 
secretions  and  excretions,  notably  the  urine,  are  stained  by  it,  constituting 
the  appearance  known  as  jaundice  or  icterus.  This  malady  has  been 
described  (see  ant6),  but  it  is  necessary  now  to  give  a  more  specialized 
account  of  those  conditions  due  more  especially  to  the  prolonged  obstruc- 
tion of  the  biliary  flow.  These  are  a  morbid  state  of  the  blood ;  changes 
in  the  kidneys  and  in  tlie  composition  of  the  urine ;  a  pecuh'ar  form  of 
fever  known  as  hepatic  intermittent  fever ;  and  a  group  of  nervous  symp- 
toms to  which  has  oeen  applied  the  term  cholsemia. 

It  has  already  been  shown  that  but  little  pressure  is  required  to  divert 
the  flow  of  bile  from  the  ducts  backward  into  the  blood.  Changes  con- 
sequently ensue  in  the  constitution  of  the  blood  and  in  the  action  of  the 
heart  and  of  the  vessels.  The  bile  acids  lower  the  heart's  movements 
and  lessen  the  arterial  tension ;  hence  the  pulse  is  slower,  softer,  and  feebler 
than  the  normal.  Should  fever  arise,  this  depressing  action  of  the  bile  acids 
is  maintained ;  and  hence,  although  the  temperature  becomes  elevated,  the 

Imlse-rate  does  not  increase  correspondingly.  There  are  exceptions  to  this, 
lowever,  in  so  far  that  the  heart  and  arteries  are  in  some  instances  little 
aflected,  but  it  is  probable  under  these  circumstances  that  there  are  con- 
ditions present  which  induce  decomposition  of  the  bile  acids. 

The  most  important  result  of  the  action  of  the  bile  on  the  constitution 
of  the  blood  is  tlie  hemorrhagic  diathesis.  Soon  after  the  occlusion  occurs 
in  very  young  subjects — at  a  later  period  in  adults — the  occlusion  having 
existed  for  many  months,  in  some  cases  only  near  the  end,  the  disposition 
to  hemorrhagic  extravasations  and  to  hemorrhages  manifests  itself.  From 
the  surface  of  the  mucous  membranes,  under  the  serous,  in  the  substance 
of  muscles,  the  hemorrhages  occur.  Epistaxis,  or  nasal  hemorrhage,  is 
usually  the  first  to  appear,  and  may  be  the  most  difficult  to  arrest.  The 
gums  transude  blood,  and  wherever  pressure  is  brought  to  bear  on  the 
integument  ecchymoses  follow.  The  conjunctiva  may  be  disfigured  and 
the  eyelids  swollen  and  blackened  by  extravasations,  and  the  skin  of  the 
cheeks  and  nose  marked  by  stigmata.  Hsematemesis  sometimes  occurs, 
but  the  extravasations  into  the  intestinal  canal  more  frequently — indeed, 
very  constantly — take  place  in  a  gradual  manner,  and  impart  to  the  stools 
a  dark,  almost  black,  tar-like  appearance.  In  the  same  way  the  urine 
may  contain  fluid  blood  and  ooagula,  or  it  may  have  a  merely  smoky 
Vol.  II.— e» 
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appearance  from  intimate  admixture  with  the  blood  at  the  m6meDt  o( 
secretion. 

Both  the  bile-pigment  and  bile  acids  exert  an  injurious  action  on  the 
kidneys.  In  cases  of  prolonged  obstruction  not  only  are  the  tissues  of 
the  organ  stained  by  i)igraent  in  common  with  the  tissues  of  the  body, 
but  the  epithelium  of  the  tubules^  of  the  straight  and  convoluted  tabes, 
are,  according  to  Moebius/  infiltrated  with  pigment  In  consequence  of 
the  size  and  number  of  the  masses  of  pigment^  the  tubes  may  become 
obstructed  and  the  secretion  of  urine  much  diminished.  Otlicr  changes 
occur,  due  chiefly  to  the  action  of  the  bile  acids,  according  to  the  same 
authority.  These  alterations  consist  in  parenchymatous  degeneration. 
The  urine  contains  traces  of  albumen  in  most  cases,  and,  according  to 
Nothniigel,*  always  casts  of  the  hyaline  and  granular  varieties  stained  with 
pigment.  As  the  alterations  in  the  structure  of  the  kidneys  progress, 
fatty  epithelium  is  cast  off,  and  thus  the  tubules  come  finally  to  be  much 
obstructed  and  the  function  of  the  organ  seriously  impaired.  To  cholamia 
then  are  superadded  the'  peculiar  disturbances  belonging  to  retention  of 
the  urinary  constituents. 

One  of  the  most  interesting  complications  which  arises  during  the 
existence  of  obstruction  of  the  bile-ducts  is  the  form  of  fever  entitled  by 
Charcot'  intermittent  hepatic  fever.  Although  its  character  was  first 
indicjited  by  Monneret,*  Ave  owe  the  present  conception  of  its  nature  and 
its  more  accurate  clinical  history  to  Charcot.  It  does  not  occur  in  all 
cases.  As  has  already  been  pointed  out,  the  psssage  of  a  gall-stone  may 
develop  a  latent  malarial  infection  or  a  febrile  movement  comparable  to 
that  caused  by  the  passage  of  a  catheter,  and  known  as  urethral  fever. 
Charcot  supposes  that  true  intermittent  hepatic  fever  is  septicemic  in 
character,  and  can  therefore  arise  only  in  those  cases  accompanied  by  an 
angiocholitis  of  the  suppurative  variety — such,  for  example,  as  that  whidi 
follows  the  passage  of  calculi.  Illustrative  cases  of  tliis  fever,  one  of  them 
confirmed  by  an  autopsy,  have  been  recently  reported  by  E.  Wagner,* 
who  is  rather  inclined  to  accept  Charcot's  view  of  the  pathogeny.  A 
remarkable  case  has  been  published  by  Regnard,*  in  which  the  angiocho- 
litis  was  induced  by  the  extension  of  echinocoocus  cysts  into  the  common 
duct.  Whilst  there  are  some  objections  to  Cliarcot's  theory,  on  the  whole 
it  is  probably  true  that  this  intermittent  hepatic  fever  is  produced  by  the 
absorption  from  the  inflamed  surface  of  the  ducts  of  a  noxious  material 
there  produced.  It  may  be  likened  to  the  fever  which  can  be  caused  by 
the  injection  of  putrid  pus  into  the  veins  of  animals. 

Intermittent  hepatic  fever,  as  its  name  implies,  is  a  paroxysmal  fever, 
having  a  striking  resemblance  to  malarial  fever,  but  differs  from  it  in  less 
regularity  of  recurrence,  in  the  fact  that  urea  is  below  the  normal  amount 
instead  of  increased,  and  in  the  effect  of  quinine,  which  in  the  case  of  mala- 
rial fever  is  curative,  but  not  curative  in  hepatic  fever.  The  paroxysms 
are  sometimes  quotidian,  rarely  double  quotidian,  tertian,  quartan,  and 
even  longer,  and  in  the  same  case  all  of^  these  varieties  may  occur ;  on 

^  Archiv  der  HeUkwnde,  vol.  xviii.  p.  83. 

'  DetUaehes  Archiv  fur  Idin.  Med.^  vol.  xil.  p.  326;  also,  Harlej,  op.  eiL,  p.  503w 

*  Le^ns  mr  tes  Maiadiei^  du  Foie^  etc.,  p.  178  et  »eq, 

^  Cyr,  TraiU  de  PAffectitm  ealeuleuse  du  Foie,  p.  193. 

*  DeulacheB  Archhffyr  klin.  Medtdfif  vol  xxxiv.  p.  529. 

*  GiueUe  mid.  de  Paris,  No.  49,  1873,  quoted  by  Wagner,  mpra. 
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the  other  hand,  there  may  be  entire  regularity  of  tlic  seizures.  The 
severity  of  the  chill,  the  maxirnum  temperature,  and  the  amount  of 
sweating  vary  within  considerable  limits;  there  may  be  merely  a  slight 
sense  of  chilliness  or  a  severe  rigor;  the  temperature  may  rise  to  101°  or 
to  104°  F.,  and  there  may  be  a  gentle  moisture  or  a  profuse  sweat.  There 
does  not  seem  to  be  any  relation  between  the  extent  and  severity  of  the 
local  mischief  and  the  systemic  condition. 

The  period  of  onset  of  intermittent  hepatic  fever,  and  its  duration  and 
mode  of  termination,  are  by  no  means  readily  determined.  Cyr  fixes  on 
the  paroxysms  of  colic  as  tlie  beginning,  but  he  obviously  confounds  the 
chill  and  fever  caused  by  the  passage  of  a  calculus  with  the  true  inter- 
mittent hepatic  fever.  In  a  carefully-observed  case,  the  facts  confirmed 
by  an  autoixsy,  E.  Wagner'  gives  the  clinical  history  of  a  typical  example 
of  this  malady :  Grall-stones  were  found  in  the  duodenum,  in  the  common 
and  cystic  ducts,  but  the  most  important  one  was  a  polyangular  stone 
obstructing  tlie  hepatic  duct.  There  was  an  ulcer  with  thickened  margin 
at  the  entrance  to  the  gall-bladder,  and  the  mucous  membrane  of  die 
common  duct  near  the  intestinal  orifice  had  a  smooth,  cicatricial  aspect  of 
recent  origin,  indicating  inflammatory  ulceration.  The  conditions  favor- 
able to  the  production  of  a  morbid  material  of  a  kind  to  induce  septi- 
Gsemic  fever  were  therefore  present  The  onset  of  fever  occurred  ten 
days  after  the  last  seizure,  time  being  tlius  afforded  for  the  local  changes 
necessary.  The  duration  of  the  fever  in  this  case  was  five  months,  but 
the  existence  of  pulmonary  phthisis  with  cavities  will  explain  this  appar- 
ently protracted  hepatic  intermittent  fever.  The  duration  of  the  disease 
in  its  usual  form  is  uncertain,  and  ranges  between  a  week  and  two  months, 
or  even  three  months,  according  to  Charcot.* 

Suspension  of  work  by  the  liver  necessarily  involves  retention  in  the 
blood  of  various  excremeutitious  matters.  The  attempt  of  Flint*  to 
establish  the  doctrine  of  cholesterajmia  has  not  been  supported  by  the 
evidence  of  contemporary  or  subsequent  physiologists.  This  theory 
denies  to  the  other  constituents  of  tlie  bile  any  morbific  action,  and 
concentrates  those  disturbances  known  as  cholaemia  on  the  effects  of 
cholesterin.  As  uraemia  signifies  not  merely  the  presence  of  urea  in  the 
blood,  but  of  all  of  the  toxic  substances  excreted  by  the  kidneys,  so  the 
word  cholaemia  comprehends  all  the  constituents  of  bile  having  power  to 
derange  the  organism  by  their  presence  in  the  blood. 

By  cholaemia  is  meant  those  disturbances,  chiefly  nervous,  which  are 
due  to  the  presence  of  biliary  excremeutitious  mattcre  in  the  blood,  and 
not  less  to  the  effect  on  nutrition  of  the  absence  of  bile  from  the  process 
of  digestion  in  the  intestine.  As  the  atrophic  changes  proceed  in  the 
liver,  the  quantity  of  urea  and  uric  acid  in  the  urine  diminishes,  and 
presently  leucin  and  tyrosin  api^ear.  Amongst  the  means  of  differential 
diagnosis  of  hepatic  intermittent  fever  from  malarial  fever  Charcot  men- 
tions the  quantity  of  urea  present — in  the  former  greatly  lessened,  in  the 
latter  much  increased.  There  is,  however,  a  source  of  fallacy  here  not 
mentioned  by  Charcot:  that  is,  the  variations  in  the  amount  of  urea  due 
to  destruction  of  the  hepatic  secreting  structure.    It  follows  that  as  changes 

'  DeiUsehes  Arehhflir  fUinisehe  Medidn^  Band  xxxiv.  p.  531, 1884. 

'  Ije^ana  mar  lea  Maladies  du  Foie,  p.  180. 

*  The  Amerioan  Journal  of  the  Medical  ScieneeBf  1862,  p.  349  et  aeq. 
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occur  in  the  kidneys,  to  the  condition  of  choUemia  is  superadded  the 
derangements  belonging  to  ursemia. 

When  the  occlusion  has  existed  for  some  time — a  variable  period,  partlj 
due  to  peculiarities  of  individual  structure — ^there  come  on  certain  cnarao- 
teristic  symptoms  of  nervous  origin :  lieadache,  hebetude  of  mind,  dull 
hearing,  obscure  or  hazy  vision,  xanthopsia;  somnolence  and  greatly 
increasing  stupor,  leading  into  coma;  rambling  and  incoherence  of  mind, 
passing  into  delirium;  muscular  twitching,  subsultus;  muscular  weak- 
ness, deepening  into  paralysis;  and  finally,  it  may  be,  general  convulsions. 
As  these  derangements  of  the  nervous  system  develop,  a  light  febrile 
movement  supervenes,  so  tliat  the  whole  complexus  has  the  typhoid  type, 
or,  as  it  can  be  more  definitely  expressed^  the  patient  thus  affected  lapses 
into  the  typhoid  state. 

Course,  Duratiox,  and  Termination. — Occlusion  of  the  gall-dncts 
is  an  essentially  chronic  malady  in  the  greatest  number  of  cases.  As  a 
rule,  the  causes  of  obstruction  operate  slowly,  but  to  this  rule  there  are 
exceptions.  Permanent  occlusion  may  take  place  suddenly,  as  when  a 
gall-stone  is  impacted  immovably  in  the  common  duct,  or  when  a  round- 
worm makes  its  way  into  the  duct  and  is  firmly  fixed  there,  incapable  of 
further  movement 

When  occlusion  is  once  effected  the  gradual  changes  occurring  in  the 
liver  lead  to  slow  decline  of  the  nutrition ;  the  bile-elements  circulating 
in  the  blood  poison  it  and  set  up  alterations  in  the  structure  of  the  kid- 
ney, and  ultimately,  the  brain  becoming  affected,  the  end»  is  reached  by 
convulsions  and  coma.  Although  permanent  occlusion,  if  unrelieved, 
terminates  in  death,  a  small  proportion  of  cases  get  well,  either  in  conse- 
quence of  giving  way  of  the  ohetructing  cause  or  from  the  opening  of  a 
new  route  to  the  intestine.  Thus,  a  calculus  lodged  in  the  fossa  of  vater 
may  suffer  such  injury  to  its  outer  shell  as  to  yield  to  the  action  of  solv- 
ents, or,  suppuration  occurring  around  it,  the  stone  may  be  loosened  and 
forced  onward,  or  ulceration  may  open  a  channel  into  the  bowel.  An 
incurable  malady  causing  the  occlusion,  the  termination  in  death  is  only 
a  question  of  time.  The  duration  of  any  case  must  be  indefinite.  There 
are  several  factors,  however,  whose  value  can  be  approximately  estimated. 
When  the  obstructing  cause  is  merely  local — as,  for  example,  a  gall-stone 
or  the  cicatrix  of  a  simple  ulcer — the  duration  of  the  case  is  determined 
by  the  mere  effect  of  the  saspension  of  the  hepatic  functions.  As  the 
eliminating  action  of  the  liver  and  the  part  played  by  the  bile  in  the 
intestinal  digestion  are  necessary  to  life,  it  follows  that  the  complete  ces- 
sation of  these  functions  must  lead  to  death.  The  rate  at  which  decline 
takes  place  under  these  circumstances  varies  somewhat  in  different  sub- 
jects. Probably  two  years  may  be  regarded  as  the  maximum,  and  three 
months  the  minimum,  period  at  which  death  ensues  when  no  other  patho- 
genetic factor  intervenes. 

Diagnosis. — ^To  determine  the  fact  of  occlusion  is  by  no  means  diffi- 
cult :  the  persistent  jaundice,  the  absence  of  bile  in  the  stools,  and  the 
appearance  of  the  bile-elements  in  the  urine  are  sufficient  It  is  far  dif- 
ferent when  the  cause  of  the  occlusion  is  to  be  ascertained. 

The  ease  and  safety  with  which  the  exploring-trocar  can  be  used  in 
cases  of  supposed  obstruction  of  the  cystic  duct  enable  the  physician  to 
decide  with  confidence  points  which  before  could  only  be  matters  of  mere 
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conjecture.  The  writer  of  these  lines  was  the  first  to  puncture  the  gall- 
bladder and  to  explore,  by  means  of  a  flexible  probe  passed  through  the 
canula,  the  course  of  the  duct.^  It  is  possible  in  this  way  to  ascertain  the 
existence  of  gall-stones  in  the  gall-bladder,  to  find  an  obstruction  at  the 
entrance  of  the  cystic  duct,  to  demonstrate  the  presence  of  echinococci 
cysts,  and  to  remove  for  micn)8copicaI  examination  pathological  fluids 
of  various  kiuds.  More  recently,  vVhittaker  and  Ransohoff'  of  Cincin- 
nati have  attempted  tlie  detection  of  a  gall-stone  impacted  at  any  point 
by  the  introduction  of  an  cxploring-needle ;  and  this  practice  has  been 
imitated  by  Harley*  of  London,  but  without  any  reference  to  the  pioneer 
and  prior  investigation  of  his  American  colleagues.  The  case  of  AVhit- 
taker  and  Ransohoff  survived  the  exploratory  puncture,  but  Barley's 
case  proved  fatal  from  traumatic  peritonitis.  Notwithstanding  this  un- 
toward result,  Harley  persists  in  the  advocacy  of  this  method.  It  must 
appear  to  any  one  familiar  w^ith  the  intricate  arrangement  of  the  parts 
composing  the  anatomy  of  this  region  a  most  hazardous  proceeding,  and 
hardly  to  be  justified  in  view  of  the  superior  safety  and  certainty  of  my 
method.  To  explore  the  interior  of  the  gall-bladder  an  aspirator-trocar 
is  introduced ;  any  fluid  intended  for  microscopical  examination  is  then 
withdrawn,  and  through  the  canula  a  flexible  whalebone  bougie  is  passed. 

When  icterus  comes  on  in  a  few  days  after  birtli  and  persists  until  death 
ensues  by  convulsions  and  coma,  thei*e  can  be  no  doubt  regarding  congen- 
ital absence  or  impermeability  of  the  common  duct.  Permanent  retention- 
jaundice,  accompanied  by  the  characteristic  symptoms  of  that  condition 
immediately  succeeding  an  attack  of  hepatic  colic,  is  probably  due  to 
impaction  by  a  calculas.  When,  at  or  after  middle  life,  in  a  patient  with 
a  history  of  former  attacks  due  to  gall-stones,  there  begins  a  fixed  pain  in 
the  right  hypochondriura,  and  subsequently  retention-jaundice,  the  exist- 
ence of  a  malignant  growth  in  connection  with  the  cicatricial  tissue  and 
ancient  organized  exudation  should  be  suspected  ;  and  this  suspicion  will 
be  confirmed  if  subsequently  a  tumor  can  be  felt.  If  with  a  localized 
))ain  slowly-developing  jaundice,  intestinal  indigestion,  fats  and  oils 
appearing  unchanged  in  the  stools,  and  a  condition  of  prostration  more 
than  is  properly  referable  to  the  derangement  of  the  hepatic  functions, 
come  on  in  a  man"  or  woman  after  thirty-five,  cancer  of  the  head  of  the 
pancreas  should  be  suspected ;  and  tliis  suspicion  will  be  confirmed  if  a 
tumor  can  be  detected  in  that  situation.  It  should  not  be  forgotten, 
however,  that  in  emaciated  subjects  the  head  of  the  pancreas  may  be  so 
prominent  as  to  be  mistaken  for  a  scirrhous  growth. 

A  pulsating  tumor  of  the  right  hypochondrium,  accompanied  by  jaun- 
dice, may  be  an  aneurism  of  the  hepatic  arter5\  Pulsation  may  be  com- 
municated to  a  bunch  of  enlarged  ]x»rtal  lymphatic  glands,  which  will 
compress  the  common  duct,  but  in  this  case,  as  the  increase  in  the  size 
of  the  glands  is  due  to  caseous,  amyloid,  or  cancerous  deposits,  there  will 
l)e  found  a  source  whence  these  morbid  products  are  derived,  and  will 
explain  the  nature  of  a  tumor  tlius  constituted. 

The  differentiation  of  hyjxirtrophlc  cirrhosis  from  occlusion  of*  a 
slowly-forming  character  is   by   no   means   easy.      In   both    jaundice 

1  The  dndnnati  Laneei  and  Clinic  for  1878-79 ;  also,  W.  W.  Keen,  M.  D.,  **0n  Chole- 
c^totomy/'  The  Met/ioil  JSewSy  Sept,  1884. 
»  Lancet  and  ainic,  1884.  •  Lancet  (London),  July,  1884. 
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gradually  appears;  in  both  the  liver  is  enlarged^  but  in  hTpertrophic 
cirrhosis  much  more  than  in  occlusion ;  and  in  the  latter  the  eall-blander 
is  full — may  indeed  be  diste:uled — whilst  in  the  former  it  is  empty  or 
contains  but  little  bile.  The  history  of  the  case  may  indicate  the  nauire 
of  the  symptoms.  Previous  attacks  of  hepatic  oolic^  and  the  symptoms 
of  occlusion  supervening  on  the  last^  are  highly  significant  of  calculous 
occlusion. 

Treatment. — ^To  ascertain  the  nature  of  the  occlusion  is  a  neoessanr 
preliminary  to  any  exact  treatment.  In  many  cases  tliis  must  remain 
a  mere  conjecture,  when,  of  course,  the  treatment  is  only  symptomatic, 
When  it  is  probable  or  certain  that  the  duct  is  obstructed  by  a  calculus, 
two  methods  may  be  resorted  to  for  its  removal :  one  method  is  to  break 
up  the  calculus  by  mechanical  means ;  the  other  is  to  effect  its  solution  by 
chemical  agents. 

Fracture  of  an  impacted  calculus  is  not  a  merely  fanciful  expedient 
If  the  site  of  the  obstruction  is  ascertained,  an  attempt  may  be  made  tc 
penetrate  the  calculus  by  an  aspirator-needle  passed  through  the  abdom- 
inal walls,  according  to  the  method  of  Whittaker  and  Ransohoff.  The 
dangers  attendant  on  this  mere  puncture  are  great,  and  a  fatal  result  has 
occurred  in  one  of  the  very  few  cases  in  which  it  has  been  done.  Less 
severe  and  dangerous  methods  for  attempting  the  disintegration  of  a  cal- 
culus should  be  first  tried,  as  follows:  Make  firm  friction  with  the  fingers 
along  the  inferior  margin  of  the  ribs  and  toward  the  epigastrium  and 
umbilicus,  whilst  the  opposite  side  posteriorly  is  supported  by  the  hand 
spread  out  and  applied  firmly.  A  strong  faradic  current  sent  through 
the  region  of  the  gall-bladder  and  ducts  has  in  several  instances  seemed 
to  do  good — indeed,  to  remove  obstructions.  A  calculus  impacted  may 
be  dislodged  either  by  the  fracture  of  its  surfaces  or  by  the  strong  mus- 
cular contractions  of  the  abdominal  walls  and  of  the  mitscular  layer  of 
the  duct.  Most  calculi  are  easily  broken,  and  when  the  smallest  breach 
is  made  in  the  external  crust  disintegration  follows ;  and  some  calculi  are 
so  friable  as  to  yield  to  slight  pressure.  Furthermore,  the  slightest  solu- 
tion in  the  continuity  of  the  rind  disposes  the  whole  mass  to  dissolve  in 
suitable  menstrua.  Mechanical  rupture  is  so  important  a  step  in  the  pro- 
cess of  disintegration  of  an  impacted  calculus  that  so  serious  a  operation 
as  section  of  the  abdomen  as  a  preliminary  to  it  should  be  considered. 
The  cavity  exposed,  the  obstructed  duct  is  found,  and  its  retained  calculus 
is  mashed  without  section  of  the  duct.  I  find  one  instance*  in  which  this 
was  done  as  a  subordinate  part  of  a  cholecystotomy,  and  the  breaking;  up 
of  the  stone  proved  to  be  easy  of  accomplishment.  It  is  also  the  method 
of  Tait,  who  proi)oses  to  mash  the  calculus  by  means  of  suitable  fortxps 
fitted  with  padded  blades. 

I  have  suggested  a  means  of  effecting  solution  of  an  impacted  calculus 
which  seems,  on  further  reflection,  well  worthy  of  consideration.  The 
proposal  is  to  inject,  through  a  canula  introduced  into  the  gall-bladder, 
oije  of  the  solvents  of  the  cholesterin  calculus  before  mentioned.  I  have 
already  used  the  canula  as  a  duct  for  the  passage  of  an  exploring-sonnd, 
and  have  by  means  of  it  explored  the  interior  of  the  gall-bladder.  It  is 
quite  as  feasible  to  inject  through  the  canula  a  solvent,  successive  chai^ 
of  which  can  be  thrown  in  and  withdrawn  by  the  aspirator. 

*  Harley's  case,  op,  ciL 
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That  the  usual  solvents  introduced  by  the  stomach  can  effect  the  solu- 
tion of  impacted  calculi  has  been  declared  impossible  by  Trousseau  ;^  and 
with  this  oonclasion  I  unhesitatingly  agree.  I  have  already  discussed 
this  part  of  the  subject^  and  need  now  only  refer  the  reader  to  that 
section. 

The  various  causes  of  obstruction  besides  calculi  do  not  offer  an  inviting 
field  for  the  exercise  of  therapeutical  skill.  Each  case  must  be  treated 
according  to  the  nature  of  the  obstructing  cause;  hence  to  make  an  accu- 
rate diagnosis  is  an  essential  preliminary  to  suitable  treatment. 


IV.  DISEASES  OF  THE  PORTAL  VEIN. 

Thrombosis  and  Embolism  of  the  Portal  Vein ;  Stenosis ; 

Pylephlebitis. 

Definition. — By  the  terms  at  the  head  of  this  section  are  meant  the 
various  pathological  processes  which  induce  coagulation  of  the  blood  in 
some  part  of  the  portal  system.  As  the  portal  vein  is  made  up  of  many 
branches  coming  from  the  various  organs  of  the  abdominal  cavity  except 
the  kidneys^  ana  as  it  empties^  so  to  speak,  into  the  liver,  it  is  obvious 
that  various  and  complex  derangements  will  ensue  on  the  formation  of 
thrombi. 

Causes. — Thrombosis  of  the  portal  vein  occurs  under  three  general 
conditions :  the  blood  is  in  a  readily  coagulable  state ;  the  action  of  the 
heart  is  weak  and  the  blood-current  sluggish ;  the  circulation  through 
the  vein  is  impeded  by  external  pressure.  The  coagulability  of  the 
blood  is  increased  in  diseases  characterized  by  an  excess  of  its  fibrin- 
producing  constituents,  of  which  cirrhosis  of  the  liver  may  be  men- 
tioned as  one  having  this  peculiarity.  In  chronic  maladies  of  a  depress- 
ing kind  there  may  be  simply  a  weak  action  of  the  heart,  or  the  muscular 
tissue  of  the  organ  may  be  affected  by  a  fatty  and  atrophic  degeneration. 
The  external  pressure  by  which  the  blood-current  through  the  vein  is 
impeded  may  be  caused  by  the  newly-formed  connective  tissue  of  Glis- 
son's  capsule,  by  enlarged  lymphatics  in  the  hilus  of  die  liver,  or  by 
tumors  of  various  kinds.  The  first  named  of  these  causes  of  compi'es- 
sion — atrophic  cirrhosis — is  most  frequently  acting.  Very  rarely,  organ- 
ized exudations  of  the  peritoneum  may  be  so  situated  as  to  compress  the 
portal  vein.  This  result  can  only  happen  when  the  hepatic  portion  of 
the  peritoneum  is  involved. 

Pylephlebitis  exists  in  two  forms :  the  adhesive  and  suppurative.  The 
former  results  in  changes  not  unlike  those  of  simple  thrombosis.  The 
blood  coagulates  in  the  affected  part  of  the  vessel,  the  clot  is  organized, 
and  tlie  vessel  ultimately  forms  a  solid  rounded  cord  which  is  permanently 
occluded.  The  suppurative  variety  is  so  different  in  its  origin  and  in  its 
results  that  it  requires  separate  treatment,  and  I  therefore  })08tpone  the 
consideration  of  it  to  the  next  section. 

^  Qiniqiie  midicaltf  loc.  eit. 
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Symptoms  of  Thbombosis  and  Adhesive  Pylephlebitis. — It  u 
a  remarkable  fact  that  the  biliary  function  of  the  liver  is  not  neoessarilj 
affected  in  cases  of  occlusion  of  the  portal  vein.  It  is  true^  in  advanced 
cases  of  cirrhosis,  when  the  interlobular  veins  are  obliterated  by  the 
pressure  of  the  contracting  newly-formed  connective  tissue,  tlie  functions 
of  the  liver  are  arrested  in  so  far  as  the  damage  thus  caused  extends. 
Notwithstanding  the  blocking  of  the  portal,  sufficient  blood  reaches  the 
hepatic  cells  by  the  anastomosis  between  the  hepatic  artery  and  the  inter- 
lobular veins — an  anatomical  connection  demonstrated  by  Cohnlieim  and 
Litten.^  So  long  as  this  anastomosis  continues  bile  will  be  formed, 
although  the  portal  vein  is  occluded. 

The  most  significant  symptoms  of  thrombosis  of  the  portal  vein  are 
tlie  sudden  formation  of  ascites,  which  quickly  assumes  a  very  high  grade, 
and  equally  sudden  passive  congestion  of  tlie  gastro-intestinal  mucous 
membraue,  enlargement  of  the  spleen,  and  distension  of  the  6ui)erficial 
veins  of  the  abdominal  parietcs.  When  these  symptoms  succeed  to  cir- 
rhosis of  the  liver,  or  appear  after  the  formation  of  a  tumor  in  the  hepat- 
ic region,  or  come  on  in  the  course  of  phtliisis  or  clironic  inflammation 
of  the  hepatic  peritoneum,  the  existence  of  thrombus  of  tlie  portal  vein 
may  be  reasonably  suspected. 

Coincidently  with  the  occlusion  of  the  portal  vein  the  gastro-intestinal 
mucous  membrane  becomes  the  seat  of  a  catarrhal  process,  and  to  the 
fluid  thus  produced  is  added  a  much  more  abundant  transudation  from 
the  distended  capillaries.  Nausea,  vomiting,  and  diarrhoea  result,  the 
rejected  matters  being  serous,  watery,  and  in  many  cases  tinged  with 
blood.  Now  and  tlicn  quite  a  severe  hemorrhage  takes  place,  and  the 
blood  is  brought  up  by  vomiting  (hsematemesis)  or  is  discharged  by 
stool.  Hemorrhoids  form,  and,  in  lai*ge  masses  protruding,  much  pain 
is  experienced,  and  free  bleeding  may  result  from  rupture  of  a  distended 
vein. 

The  veins  of  the  abdominal  parietes,  which  in  the  normal  state  are 
invisible  or  at  least  not  prominent,  and  which  form  anastomoses  with 
the  portal,  when  tlie  obstruction  occurs  dilate,  sometimes  to  a  remarkable 
extent.  The  most  important  anastomosis  is  that  between  the  femoral  and 
saphena  and  internal  mammary  and  epigastric  veins.  When  the  hepatic 
branches  of  the  portal  are  closed,  but  the  trunk  remains  pervious,  the 
parumbilical  vein  enlarges  greatly,  and,  communicating  with  the  super- 
ficial veins  of  the  anterior  part  of  the  abdominal  walls,  forms  a  radiating 
network  of  tortuous  veins  to  which  is  given  the  striking  title  of  caput 
Medusae. 

The  most  significant  symptom  of  portal  thrombosis  is  a  quickly-form- 
ing ascites.  It  is  true,  ascites  is  a  common  symptom  in  advanced  cir- 
rhosis, but  the  rapid  accumulation  of  fluid  and  the  prompt  filling  of  the 
cavity  after  tapping  distinguish  that  which  arises  from  portal  thrombosis 
from  all  others.  Besides  its  excessive  extent,  the  ascites  presents  the 
usual  symptoms. 

Due  to  the  same  cause  as  the  enlargement  of  the  superficial  veins,  the 
hemorrhages,  the  ascites,  etc.,  there  occurs  considerable  hypertrophy  of 
the  spleen  in  many  of  the  cases.  It  sometimes  happens  that  the  new 
compensatory  circulation  and  the  hemorrhages  from  some  part  in  the 

^  Ftre&oi^i  Arthvo^  Band  Izvii.  p.  153,  'IJeber  CircuUtionflBtdraiigen  in  der  Leber." 
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usual  route  of  the  portal  so  dispose  of  the  blood  that  the  spleen  does  not 
enlarge  sufficiently  to  be  readily  made  out. 

CJouRSE  AND  Termination. — It  is  obvious  that  a  condition  such  as 
that  induced  by  thrombosis  of  the  portal  must  be  comparatively  quickly 
fatal ;  but  the  cases  vary  in  duration  as  the  compensatory  circulation  is 
more  or  less  complete.  Whilst  the  majority  of  cases  terminate  within 
two  weeks,  instances  of  several  months'  duration  are  not  unknown^  but  a 
fatal  termination,  sooner  or  later,  is  inevitable  in  all  cases. 

Coming  on  in  the  course  of  some  chronic  affection  of  the  liver  or  some 
obstructing  cause  exterior  to  the  organ,  there  soon  follow  ascites,  nausea 
and  vomiting,  haematemesis,  bloody  stools  of  a  liquid  character,  enlarge- 
ment of  the  spleen,  distension  of  the  abdominal  veins,  and  the  distress- 
ing symptoms  produced  by  an  excessive  accumulation  of  fluid  in  tlie 
peritoneal  cavity. 

Diagnosis. — As  there  is  no  symptom  of  thrombosis  of  the  portal  which 
may  not  be  caused  by  advanced  cirrhosis,  the  diagnosis  rests  on  the  rapid 
production  of  the  attendant  phenomena  and  their  conjoint  appearance. 

Treatment. — A  symptomatic  treatment  is  alone  possible.  The  highly 
irritable  and  congested  intestinal  mucous  membmne  precludes  the  employ- 
ment of  hydragogue  cathartics.  Salines  which  cause  outward  diffusion 
from  tlie  vessels  are  the  only  cathartics  which  can  be  used  with  propriety. 
Action  of  the  kidneys  and  of  tlie  skin  must  be  maintained.  To  this  end 
the  resin  of  copaiba  in  pilular  form  and  pilocarpine  subcutaneously  may 
be  used.  If  the  strength  of  the  patient  will  permit,  leeches  around  the 
anus  can  be  applied,  and  much  relief  may  be  expected  from  free  bleeding. 
It  is  probable  that  opening  a  swollen  hemorrhoid  would  give  the  same 
kind  of  relief  as  that  caused  by  a  free  hemorrhage.  In  any  case  the  ben- 
efit derived  from  treatment  must  be  merely  palliative  and  temporary. 


Suppurative  Pylephlebitis. 

Pathogeny. — Primaiy  pylephlebitis  rarely  if  ever  occurs.  On  the 
other  hand,  the  secondary  form  is  by  no  means  uncommon ;  it  succeeds 
to  ulcerative  or  purulent  inflammation  at  some  point  in  the  circuit  of 
origin  of  the  ix)rtal  radicles.  The  most  frequently-occurring  cause  is 
ulceration  and  suppuration  of  some  part  of  the  intestinal  tube,  and  hence 
the  most  common  result  is  multiple  abscess  of  the  liver.  Pylephlebitis 
has  often  resulted  from  typhlitis ;  from  ulcers  of  the  large  intestine,  as 
in  dysentery ;  from  such  traumatic  injuries  as  tj- ing  hemorrhoids ;  from 
proctitis ;  from  ulcers  of  the  stomach  and  similar  morbid  processes  else- 
where within  the  range  of  origin  of  the  portal  system.  The  pathogeny 
is  clear.  The  inflammatory  or  ulcerative  action  extends  to  and  involves 
the  walls  of  the  veins,  or  some  morbid  material  diffuses  through  the  vein 
walls.  In  either  case  coagulation  of  the  blood  in  the  vessel  ensues,  and 
the  clot  undergoes  a  series  of  changes  resulting  in  the  formation  of 
emboli,  which,  carried  into  the  main  current,  are  subsequently  lodged  in 
the  hepatic  capillaries. 

There  are  three  steps  in  the  morbid  process :  the  changes  in  the  vein 
wall ;  the  production  and  transformation  of  the  thrombus ;  and  the  form- 
ation of  secondary  suppurating  foci  in  the  liver. 
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The  appearance  of  the  tunics  of  the  inflamed  vessels  varies  with  the 
stage  at  which  they  are  examined.  At  first  the  walls  of  the  vessels  are 
reddish  from  congestion^  succulent,  and  swollen,  infiltrated  by  leucocytes 
and  inflammatory  exudation  and  the  cellular  elements  undergoing  pro- 
liferation. The  intima  especially  is  much  altered  in  its  appearam^  and 
structure,  becoming  thick,  opaque,  grayish  or  yellowish  in  color,  and  hav- 
ing adherent  to  it  a  thrombus  passing  througli  its  characteristic  changes. 
Ulceration  of  the  intima  then  occurs,  and  the  purulent  elements,  with 
shreds  of  tissue,  mingle  with  the  degenerating  blood-clot,  and  ultimately 
there  remains  a  purulent  d6p6t  lined  with  sloughing,  even  gangrenous, 
contents.  Emboli  detached  from  such  decomposing  tlirombus  are  arrested 
in  the  vessels  of  the  liver,  and  there  set  up  a  suppurating  phlebitis,  end- 
ing in  an  abscess  formation,  or  a  quantity  of  pus  from  tlic  original  point 
of  ulcerative  phlebitis  passes  into  the  portal  vein,  and  is  generally  dis- 
tributed through  the  hepatic  branches,  here  and  there  foci  of  suppuration 
being  established  by  the  deposit  of  decomposing  emboli.  There  may  be 
numerous  small  abscesses  irregularly  distributed  tlirough  the  liver,  or 
there  may  be  one  or  two  larger  collections  of  pus.  Very  oflen  the  vessel 
whose  occlusion  by  a  suppurating  embolus  has  caused  tlie  mischief  is 
destroyed,  and  hence  no  communication  with  the  abscess-cavity  can  then 
be  traced.  These  abscesses  are  not  limited  by  a  line  of  inflammatoiy 
demarcation  or  by  a  limiting  membrane,  but  the  l^epatic  tissue  adjacent 
is  congested  and  infiltrated  witli  pus. 

Ulceration,  abscesses,  or  purulent  inflammation  occurring  at  any  point 
within  the  area  of  origin  of  the  radicles  of  the  portal  vein  may  induce  pyle-, 
phlebitis  and  consequent  hepatic  abscess.  There  are  two  points  at  which, 
suppuration  established,  secondary  pylephlebitis  is  most  apt  to  occur :  the 
csecum ;  the  rectum.  As  resi)ects  the  former,  the  symptoms  of  typhlitis 
precede  the  hepatic  disturbance;  and  as  respects  the  latter,  usually  dys- 
entery, or  rather  proctitis,  is  the  initial  disease.  In  both  sources  of  the 
hepatic  trouble  the  inferior  hemorrhoidal  veins  are  chiefly  concerned— a 
fact  explicable  by  reference  to  the  sluggishness  of  the  circulation  and  the 
distended  condition  of  these  veins,  whence  it  is  that  thrombus  is  very 
readily  induced.  Numerous  instances  of  pylephlebitis  following  suppura- 
tive lesions  of  the  caecum  have  been  reported.  One  of  the  most  recent, 
and  at  the  same  time  typical,  examples  of  such  conditions  is  tliat  published 
by  Bradbury^  of  Cambridge,  England.  The  initial  lesion  was  "an  ulcer 
the  size  of  a  split  pea"  situated  near  "the  junction  of  the  vermiform 
appendix  and  caecum."  "  The  hemorrhoidal  veins  and  the  inferior  mesen- 
teric above  were  filled  with  breaking-down  clot  and  pus,"  and  "  the  liver 
contained  many  abscesses  of  various  sizes,  the  largest  about  the  size  of  a 
lemon,  which  had  burst  through  the  diaphragm."  As  is  so  often  the  case, 
the  ulcer  of  the  csecum  produced  no  recognizable  disturbance,  and  import- 
ant symptoms  were  manifest  only  when  the  emboli  lodged  in  the  liver  set 
up  suppuration,  when  there  occurred  the  usual  signs  of  hepatic  abscess.  In 
the  West  and  South  hepatic  abscess  due  to  pylephlebitis,  induced  by  proc- 
titis, with  ulceration  of  the  rectum,  is  a  common  incident.  Various  exam- 
1)les  of  tliis  kind  have  fallen  under  my  own  observation.  The  relative- 
y  greater  frequency  of  this  form  of  pylephlebitis  is  due  to  the  fact  above 

^  The  Medical  Times  and  GaaeUe,  Sept  27,  18S4,  p.  450,  '<  Proceedings  of  the  Cwnbrtdg* 
Medical  So«dety." 
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stated,  that  the  inferior  hemorrhoidal  veins  are  VQluminous,  have  a  shig- 
gish  carrent,  and  are  liable  to  over-distension  by  pressure  of  feces  and  by 
external  abdominal  bands  and  clothing.  Cases  of  a  corresponding  cha- 
racter arise  from  suppuration  and  ulceration  elsewhere  within  the  portal 
circuit  Thas,  Bristowe^  reports  a  case  in  which  pylephlebitis  resulted 
from  an  ulcer  of  the  stomach,  the  neighboring  veins  becoming  implicated 
and  the  usual  results  following. 

When  inflammation  lias  begun  in  a  radicle  of  the  portal  vein,  it  may 
proceed  to  the  liver  by  contiguity  of  tissue,  the  whole  intervening  portion 
of  the  vessel  being  affected.  Probably  more  frequently  the  intra-hepatic 
portion  of  the  portal  is  inflamed  by  emboli,  and  the  adjacent  hepatic  tissue 
then  undergoes  suppuration,  as  has  been  already  set  forth. 

Symptoms. — There  being  two  points  of  disease — the  primary  lesion  of 
the  peripheral  vessel  and  the  secondary  results  in  the  hepatic  portion  of 
the  portal — the  symptomatology  must  have  a  corresjionding  expression. 
The  stomach,  the  caecum,  or  the  rectum,  or  some  other  organ  or  tissue, 
being  occupied  by  a  morbid  process,  there  will  be  a  characteristic  complex 
of  symptoms.  Taking  up  the  most  usual  primary  disturbance,  a  typhlitis 
or  an  ulcer  of  the  csecum,  there  will  be  pain,  tenderness,  and  possibly  fever, 
occupying  in  point  of  time  the  period  pro|)er  to  such  a  malady  and  an 
amount  of  disturbance  of  function  determined  by  the  extent  of  the  lesion. 
The  symptoms  caused  by  a  single  small  ulcer  of  the  csecum,  as  in  the 
example  narrated  by  Bradbuiy,  may  present  no  characteristic  features 
and  may  have  little  apparent  importance,  and  yet  the  lesion  is  productive 
,  of  very  grave  consequences. 

When  from  any  of  the  causes  mentioned  above  a  thrombus  forms  in  a 
vein  of  the  portal  system  in  consequence  of  tlie  extension  of  the  inflam- 
mation about  it,  the  case,  what  importance  soever  it  previously  had,  no^Y 
takes  on  new  charactera.  The  onset  of  the  inflammation  of  the  vein  walls 
and  the  puriform  degeneration  of  the  tlirombus  is  announced  by  a  chill 
— a  severe  rigor,  or  chilly  sensations  at  least.  At  the  time  of  the  chill, 
and  sometimes  before  it,  pain  is  felt,  significant  of  the  lesion  in  the  vein. 
When  proctitis  or  typhlitis  precedes  the  pylephlebitis,  pain  appropriate 
to  the  malady  is  a  significant  symptom ;  but  the  pain  which  comes  on 
with  the  beginning  of  the  inflammation  in  the  liver  is  a  new  sign.  The 
most  frequent  sites  of  the  pain  are  the  right  hypochondrium  and  the  epi- 
gastrium, but  it  may  also  be  felt  in  the  left  hypochondrium  or  in  either 
iliac  fossa.  Unless  there  be  diffuse  peritonitis  the  pain  is  accompanied 
by  a  strictly-localize<l  tenderness  to  pressure.  The  situation  of  the  \mn 
may  afford  an  indication  of  the  vein  attacked,  and  when  there  are  two 
points  at  which  pain  is  experienced,  one  may  originate  at  the  first  situ- 
ation of  the  morbid  action ;  the  other  will  be  due  to  pylephlebitis. 

The  fever  succeeding  the  chill  is  decided,  and  in  some  cases  may  attain 
to  extraoixlinary  height — a  manifestation  indicative  of  the  pyaemic  cha- 
racter of  the  affection.  The  fever  intermits  or  remits,  with  a  more  or 
less  profuse  perspiration.  The  febrile  phenomena  are  similar  in  their 
objective  expression  to  malarial  fever,  but  there  is  an  important  difference 
in  respect  to  the  periods  of  recurrence  of  the  chills.  The  paroxysms  are 
very  irregular  as  to  time :  there  may  a  daily  seizure  at  different  hours, 
or  there  may  be  several  chills  on  the  same  day.     In  other  words,  the 

^  TransactUmi  of  the  PcUholoyical  Society  of  Londoiiy  vul.  ix.  p.  278. 
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paroxysms  have  the  pysetnic  characteristics  rather  than  the  makrial. 
After  a  time  the  intermittent  phenomenon  ceases^  and  there  oocors  a 
remission  merely,  the  exacerbation  being  preceded  by  chilliness  and  suc- 
ceeded by  sweating.  The  sweats  are  characteristically  profuse  and  exhaust- 
ing. During  the  sweating  the  temperature  begins  to  decline,  and  reaches 
itB  lowest  point  just  before  the  chilly  sensations  during  the  early  morning 
announce  the  onset  of  the  daily  exacerbation  of  the  afternoon  and  even- 
ing. The  thermal  line  exhibits  many  irregularities  until  the  febrile 
movement  assumes  the  remittent  type,  when  there  occur  the  morning 
remission  and  nocturnal  exacerbation.  The  maxima  may  be  from  103^  F. 
to  105°,  even  to  106°. 

When  the  pain  and  chill  come  on,  disturbances  of  the  digestive  organs 
ensue.  When  a  large  vein  of  the  portal  system  is  occluded,  the  remaining 
veins  must  be  over-dLstended,  and  congestion  of  a  part  or  of  all  of  the 
digestive  tract  will  be  a  result.  An  acute  gastric  catarrh  is  set  up.  The 
ap])etite  is  lost,  the  stomach  becomes  irritable,  and  vomiting  is  a  usual 
incident.  Sometimes  the  disgust  for  food  is  extreme,  and  tlie  nausea  and 
vomiting  are  almost  incessant.  The  vomited  matters  consist  of  a  watery 
mucus  mixed  with  tliin  bile  after  a  time,  and  now  and  then  of  a  bloody 
mucus.  Thrombosis  of  a  stomach  vein  may  occur,  to  be  followed  by  an 
acute  ulcer,  and  from  this  considerable  hemorrliage  may  proceed,  when 
the  vomit  will  consist  of  blood.  Such  an  accident,  happening  to  the 
mucous  membrane  of  the  intestine,  will  be  indicated  by  bloody  stools  if 
the  ulceration  is  low  down,  or  by  brownish,  blackish,  or  chocolate-colored 
stools  if  higher  up  in  the  small  bowel. 

The  tongue  has  usually  a  characteristic  coating  in  these  cases.  Large 
patches  of  a  ratlier  heavy  and  darkish  fur  form,  and,  cast  oif  from  time 
to  time,  leave  a  glazed  and  somewliat  raw  surface.  Sometimes  there  is  a 
profuse  salivary  flow,  but  more  frequently  the  mouth  is  dry.  The  lips 
are  fissured  or  contain  patches  of  herpes,  and  the  buccal  cavity  may  be 
more  or  less  completely  lined  by  patches  of  aphthee. 

Diarrhoea  is  a  usual  symptom,  the  stools  being  dark  when  mixed  with 
blood,  or  grayish  and  pasty  or  clay-colored  when  there  is  jaundice. 

Three-fourths  of  the  cases  of  pylephlebitis  are  free  from  jaundice.  This 
symptom  may  occur  at  the  onset  when  the  common  duct  is  obstructed  by 
a  calculus,  but  in  other  cases  it  appears  when  the  formation  of  pus  m  tlie 
liver  exerts  sufficient  compression  of  the  hepatic  ducts  to  prevent  the  pas- 
sage of  the  bile. 

When  jaundice  occurs,  it  is  accompanied  by  the  usual  symptoms.  The 
urine,  previously  unchanged,  is  now  colored  by  bile-pigment,  and  the  alter- 
ations in  die  renal  structure  and  function  belonging  to  jaundice  also  take 
place. 

It  sometimes  happens  that  the  obstruction  of  the  portal  vein  is  suffidenl 
to  cause  enlargement  of  the  superficial  veins  of  the  abdomen,  but  the  dura- 
tion of  the  disease  is  usually  too  brief  to  permit  much  deviation  from  the 
normal,  except  rarely.  In  the  cases  characterized  by  the  occurrence  of 
diffuse  i)eritonitis  the  abdomen  will  present  a  swollen  and  tense  appear- 
ance, and  there  will  be  acute  tenderness  to  pressure.  The  area  of  hejiatic 
and  splenic  dulness  is  not  increased  from  the  outset,  but  is  evident,  as 
respects  the  spleen,  soon  after  the  obstruction  at  the  liver,  and  as  respects 
the  liver  when  the  formation  of  abscesses  occurs. 
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Course,  Duratiox,  and  Termination. — The  course  of  pylephlebitis 
is  compounded  of  the  disturbance  at  the  original  point  of  disease,  and  of 
the  secondary  inflammation  at  the  several  points  in  the  liver  where  emboli 
set  up  purulent  inflammation.  There  are,  therefore,  two  distinct  symp- 
tom-gi*oups,  and  a  short  intervening  period  in  which  the  first  is  being 
merged  into  the  second.  The  duration  is  variable,  but  the  extreme  limits 
are  not  remote  from  each  other,  the  condition  of  pylephlebitis  terminating 
in  from  two  weeks  to  three  months,  the  shorter  being  the  more  usual.  The 
termination  is  death,  doubtless  invariably ;  for,  as  in  true  pysemia  arising 
from  other  causes,  the  septic  changes  in  the  blood  are  such  as  to  preclude 
the  possibility  of  a  return  to  the  normal  condition. 

Diagnosis. — The  main  point  in  the  diagnosis  consists  in  the  occurrence 
of  an  evident  local  inflammation,  followed  by  the  signs  of  suppuration  in 
the  hepatic  region  coming  on  subsequent  to  ulceration  and  suppuration  at 
some  point  in  the  peripheral  expansion  of  the  portal  system.  Thus,  when 
a  proctitis  with  ulceration  of  the  rectum  has  been  in  existence  for  some 
time,  there  occur  pain  and  tenderness  in  the  hepatic  region,  accompanied 
by  an  irregularly  intermittent  fever  and  by  profuse  sweating,  it  can  be 
assumed  with  considerable  certainty  that  emboli  have  been  deposited  in 
some  one  or  more  of  the  terminal  branches  of  the  portal.  The  evidences 
of  hepatic  trouble — swelling  of  the  organ,  jaundice,  etc. — and  of  portal 
obstruction,  which  then  supervene,  indicate  with  some  precision  the  nature 
of  the  case. 

Treatment. — ^Although  pylephlebitis  wears  a  most  unfavorable  aspect, 
,  the  possibility  of  a  favorable  result  should  always  be  entertained  by  the 
therapeutist. 

As  absorption  of  medicaments  must  be  slow — indeed,  uncertain — by 
the  gastro-intestinal  mucous  membrane  when  there  is  portal  occlusion,  it 
is  well  to  attempt  treatment  by  the  skin  and  subcutaneous  connective  tis- 
sue, Grastro-intestinal  disturbance — nausea,  vomiting,  and  diarrhoea — 
should  be  treated  by  a  combination  of  bismuth,  creasote,  and  glycerin — 
remedies  acting  locally  chiefly.  Ammonia — the  carbonate  and  solution 
of  the  acetate — is  indicated,  and  should  be  given  for  the  purpose  of  dis- 
solving thrombi  and  emboli.  Corrosive  sublimate,  carbolic  acid,  and 
quinine  can  be  administered  by  the  subcutaneous  areolar  tissue.  Qui- 
nine may  also  be  introduced  by  friction  with  lard,  and  in  considerable 
quantity. 


V.   PARASITES  OF  THE  LIVER. 

Ecliinococcus  of  the  liver ;  Hydatids  of  the  Liver. 

DEFironoN. — ^The  echinococcus  is  the  intermediate  or  larval  stage  in 
the  development  of  the  Taenia  echinococcus — the  completed  parasite — 
whose  chief  habitat  is  the  intestine  of  the  dog.  As  the  natural  and  clin- 
ical histoiy  of  parasites  is  elsewhere  treated  o^  the  subject  is  here  confined 
to  the  development  of  echinococci  cysts  in  the  liver,  its  ducts,  and  vessels. 

CAUSiS. — The  presence  of  echinococcus  vesicles  in  the  liver  is  due  to 
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the  migration  of  the  embryo  from  the  intestinal  canal.  As  Davaine^  hns 
ascertained  by  analysis  of  all  the  recorded  examples  previous  to  the  pub- 
lication of  his  treatise,  echiuococci  are  found  in  as  large  a  proportion  in 
the  liver  as  in  all  the  other  organs  combined.  This  statement  is  repeated 
with  approval  by  Cobbold'  and  by  Heller.*  The  embryo,  set  free  in  the 
intestine  from  the  food  or  drink  containing  the  ova,  starts  on  its  migra- 
tion. There  are  several  reasons  why  tlie  liver  is  selected  for  its  habitat: 
it  is  the  largest  accessible  organ ;  the  common  duct  and  the  portal  vein 
offer  the  most  convenient  roadway  for  reaching  and  penetrating  its  sab- 
stance.  The  exact  route  or  routes  of  which  the  parasite  avails  itself  in 
migrating  have  not  been  definitely  settled,  although  Friedreich  has  sho\ni 
that  the  portal  vein  is  the  medium  of  transmission  of  the  Echinoooocns 
multilocularis.  The  comparative  frequency  with  which  the  liver  is  en- 
tered indicates  that  the  portal  vein  is  the  favorite  route  of  migration. 
Pathology  and  Sympto^is. — The  number  of  echinooooci  readiing 
the  liver  varies  from  one  to  ten  or  twelve  or  more.  They  increase  in 
size  from  the  time  of  their  deposit  in  the  organ,  and  ultimately  attain  to 
large  proportions.  The  rapidity  of  growth  depends  somewhat  on  the 
character  of  the  tissue  in  which  imbedded,  and  the  amount  of  disturbance 
of  function  is  determined  by  the  position  of  the  parasite  in  the  organ. 
Echinococci  may  be  deposited  in  any  part  of  the  liver — ^in  die  substance 
of  the  organ,  in  the  ducts,  or  in  the  vessels — but  the  most  asual  site  is 
near  the  capsule,  and,  developing  outwardly  in  the  direction  of  least 
resistance,  impart  to  the  outline  of  the  organ  an  irregular  contour.  A& 
the  echinococci  develop,  the  adjacent  parts  of  the  liver  pressed  upon 
undergo  atrophy,  but  the  connective  tissue  of  the  organ  conti'ibutes  to 
the  formation  of  the  dense  capsule  which  envelops  them.  But  as  the 
increase  in  size  is  not  rapid,  although  continuous,  if  the  cysts  are  situated 
at  the  periphery  and  adjacent  to  the  capsule,  they  may  be  present  for 
many  months  without  causing  any  distinct  symptoms.  In  a  case  occur- 
ring under  my  own  observation  last  year  the  only  symptom  which 
attracted  attention  was  an  enlargement  of  the  hepatic  region,  and  on 
examination  a  characteristic  elastic,  irregular,  and  painless  tumor  could 
be  readily  detected  by  sight  and  touch  occupying  the  right  h)'pochon- 
drium  and  extending  into  the  epigastric  and  umbilical  regions.  AVlieu 
the  echinococci  cysts  impinge  on  the  portal  vein  or  on  the  hepatic  duct, 
there  will  be  caused  the  usual  results  of  such  pressure — ascites  or  jaun- 
dice, or  both  conditions  may  occur  simultaneously,  Avith  obstruction  of 
both  vein  and  duct  When  the  cysts  develop  downwardly,  the  stomach 
and  intestines  will  be  displaced,  and  nausea  and  vomiting,  diarrhoea  or 
constipation,  and,  it  may  be,  considerable  pain  of  a  colic-like  character, 
will  be  caused.  An  upward  development  of  the  cysts  gives  rise  to  more 
pronounced  disturbances.  The  diaphragm  is  pushed  upward,  the  heart 
displaced,  and  the  lungs,  especially  the  right,  compressed.  Occasionally 
the  diaphragm  is  softened  and  perforated  by  the  pressure  of  the  enlarging 
cysts,  and  the  lungs  are  ultimately  tunnelled,  the  parasites  being  discharged 
by  the  bronchi. 

'  Traiii  de»  Entosoaires  el  det  Maladies  vermineuMs,  efe.,  par  C.  Davaine,  Paris*  1877,  pi 
883. 
*  Kntogoa^  hy  T.  Spencer  Cohbold,  M.  D.,  F.  B.  8.,  London,  1874,  p.  275. 
'  In  vol.  lii  of  Ziemsaen's  CyeiopaSdiOf  p,  561. 
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The  growth  of  an  echinococcus  tumor  may  spontaneously  cease,  and 
then  retrograde  changes  take  place,  leading  to  its  final  disappearance. 
This  aiTest  of  development  may  occur  without  any  obvious  cause,  but 
now  and  then  such  a  change  from  the  ordinary  course  of  tumors  may  be 
effected  by  an  external  injury,  as  a  blow  on  tne  alxlomen,  but  more  fre- 
quently the  death  of  the  parasite  is  caused  by  ulceration  into  a  bile- 
duct,  and  the  entrance  of  bile,  which  is  a  poison  to  these  hydatids.  It 
sometimes  happens  that,  opening  into  a  duct  of  large  size,  the  daughter 
and  granddaughter  vesicles  are  slowly  discharged  through  it  into  the 
intestine,  and  thus  a  cure  is  effcctcil.  Inflammatory  action  occurring  in 
tlie  cysts,  adhesions  may  form  and  rupture  into  a  neighboring  cavity 
tiike  place.  Direct  communication  may  be  established  with  the  intestine, 
or  the  cavity  of  the  pleura  or  peritoneum  be  entered,  with  results  entirely 
disastrous. 

A  neceasarily  fatal  termination  must  also  ensue  when  the  hydatids 
penetrate  the  ascending  vena  cava,  but  this  accident  is,  fortunately,  very 
rare. 

The  passage  outward  through  the  abdominal  wall  is  an  exceedingly 
uncommon  but  fortunate  issue  of  echinococcus  of  the  liver,  for  in  this 
mode  the  hydatids  may  be  discharged  without  much  difficulty. 

The  echinococcus  vesicle  is  enveloped  in  a  dense,  resisting,  and  elastic 
capsule,  constructed  out  of  the  connective  tissue  of  the  part  in  which  it  is 
deposited.  The  innermost  layer  of  the  vesicle  is  the  germinative  (endo- 
cyst),  and  from  its  granular  surface  are  developed  the  brood-capsules  and 
their  scolices — i.  c.  the  head  with  its  suckers  and  crown  of  booklets.^  Each 
vesicle  may  contain  not  only  daughter,  but  also  granddaughter,  progeny, 
numbering  from  a  dozen  up  to  many  thousands,  and  they  will  vary  in 
size  from  the  head  of  a  pin  to  a  pullet's  egg.  It  follows  that  the  mother 
vesicles  must  also  greatly  vary  in  size :  they  range  from  a  large  pin's  head 
to  a  child's  head.  The  vesicles  or  sacs  contain  a  clear,  faintly  yellowish, 
or  opalescent  fluid,  neutral  or  slightly  alkaline  in  reaction,  and  holding 
in  solution  a  large  per  cent,  of  sodium  chloride,  but  free  from  albumen. 
The  specific  gravity  of  the  fluid  ranges  from  1007  to  1015,  according  to 
the  quantity  of  sodium  chloride  present.  .  Succinic  acid  and  also  hsema- 
toidin  are  usual  constituents,  besides  the  ingredients  already  mentioned. 

Although  the  form  of  hydatid  or  echinococcus  cyst  above  described  is 
the  usual  one,  there  is  occasionally  produced  an  anomalous  development 
of  the  parasite,  which  from  its  resemblance  to  colloid  cancer  was  supposed 
to  have  this  character  until  Virchow'  unravelled  the  mystery  by  demon- 
strating its  true  structure.  This  form  of  the  parasite  is  designated  Echino- 
coccus multilocularis.  Its  resemblance  to  colloid  cancer  is  the  more 
striking  because  of  the  tendency  of  the  interior  of  the  mass  to  undergo 
d^eneration,  to  disintegrate,  and  to  break  up  into  pus-sacs  with  greenisn, 
cheesy,  and  bilious  contents.  An  Echinococcus  multilocularis  tumor  is 
of  almost  stony  hardness ;  it  has  a  very  dense  fibrous  structure,  inter- 
sected by  cavities  with  thick  gelatinous  contents.  These  minor  cavities' 
are  sacs  of  echinococci,  but  they  depart  widely  from  the  typical  form, 
well-defined  scolices  being  seldom  encountered. 

*  EntauM,  Cobbold,  p.  273  ei  seq,,  chapter  Till. 
^Arehiv/ur  AnaLt  Virchow,  Tol.  xL  p.  80. 
'  Carri^re,  quoted  by  Davaine,  op.  cU.j  p.  961. 
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tumor  is  exceedingly  slow^  and  the  development  of  symptoms  prodooed 
by  its  extension  is  early  or  late  according  to  its  position  and  to  the  nature 
of  the  parts  impinged  on.  A  spontaneous  cure  may  take  place  under  the 
rather  rare  circumstances  of  an  opening  into  the  hepatic  duct  or  one  of  its 
principal  divisions^  and  the  gradual  discharge  of  the  cysts  by  this  cadet 
into  the  intestine.  Next  to  this  mode  of  termination,  the  most  fortunate 
direction  taken  by  the  enlarging  cysts  is  through  the  walls  of  the  abdomen 
externally.  When  the  growth  is  upward  through  the  lungs,  the  symp- 
toms belonging  to  empyema  or  hydrothorax,  with  pulmonaiy  abscess, 
ensue,  and  the  termination  is  fatal  afler  a  protracted  course.  Rapture 
into  the  peritoneal  cavity  is  a  fatal  event.  Ulceration  into  the  intestine, 
and  the  discharge  of  the  cysts  through  the  route  thus  made,  may  effect  a 
cure,  but  more  frequently  the  fistulous  communication  becomes  a  means 
of  forming  a  fecal  abscess. 

The  result  in  any  case  of  hydatids  of  the  liver  is  much  influenced  bv 
the  mode  of  treatment  adopted  and  the  period  at  which  it  is  undertaken. 
As  these  parasites  can  be  readily  reached  and  destroyed  by  safe  means, 
obviously  the  more  early  the  diagnosis  is  made  and  the  treatment  carried 
out,  the  less  the  injury  done  to  the  hepatic  structures  and  neighboring  parts. 

Treatment. — Prophylactic. — As  the  intestine  of  the  dog  is  the  natu- 
ral habitat  of  the  Taenia  echinococcus,  and  &s  the  hydatid  is  the  first  stage 
in  the  development  of  the  ovum  and  the  second  in  the  life-history  of  tiie 
parasite,  the  means  of  prophylaxis  consist  in  preventing  contamination 
of  human  food  and  water  with  the  dog's  excrement,  which  contains  the 
ova  of  the  parasite.  In  Iceland,  where  hydatid  disease  is  very  prevalent, 
dogs  and  human  beings  living  in  the  same  huts  and  obtaining  their  water- 
supply  by  melting  the  snow  just  about  them,  contamination  of  food  and 
drink  must  readily  occur.  In  this  country  such  conditions  cannot  exist; 
nevertheless,  cases  of  hydatids  are  not  infrequent.  The  chief,  if  not  the 
only,  source  of  contamination  is  through  the  consumption  of  such  uncooked 
vegetables  as  lettuce,  celery,  cabbage,  etc.,  in  the  folds  of  which  the  ova  may 
be  retained,  and  from  which  an  ordinary  washing  does  not  suffice  to  detach 
them.  It  follows  that  such  articles  of  food  should  be  minutely  inspected 
and  cleansed  before  being  placed  on  the  table. 

Boiling  and  filtration  are  the  means  of  removing  impurities  of  this  kind 
from  potable  waters. 

Therapeutical. — ^The  remedial  management  of  cases  of  Tamia  echino- 
coccus is  necessarily  restricted  to  that  stage  in  their  development  when  by 
increasing  size  the  functions  of  organs  begin  to  be  affected.  Internal 
medicines  given  with  the  view  to  arrest  the  growth  of  the  parasite  are 
useless.  Formerly,  such  attempts  were  made  and  successes  were  claimed, 
but  it  is  now  known  that  no  medicine  can  act  on  organisms  enclosed  as 
these  are  in  a  dense  capsule.  It  is  needless  to  occupy  space  with  thera- 
peutical details  of  this  kind,  but  mention  may  be  made  of  the  agents  that 
were  supposed  to  be  effective.  Laennec  held  that  baths  of  a  solution  of 
common  salt  had  a  distinct  curative  effect.  The  internal  use  of  iodide 
of  potassium  and  the  local  application  of  iodine  paint  were  believed  to 
cure  a  case  in  St.  George's  Hospital,  London,  in  the  practice  of  Mr.  Qesar 
Hawkins.  Kameela  was,  in  Iceland,  supp<«ed  to  have  a  curative  efiect, 
but  notwithstanding  this  the  physicians  of  that  island  resort  to  very  heio- 
ical  surgical  methods  in  the  treatment  of  this  affection. 
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The  one  means  of  relief  consists  in  the  removal  of  the  vesicles,  either 
by  suitable  incisions  or  by  compassing  the  death  of  the  parasite,  after 
which  the  power  of  nature  may  be  adequate  to  the  cure.  In  Iceland 
large  incisions  are  made  into  the  tumor  at  its  most  prominent  part,  and, 
although  accidents  are  not  uncommon,  the  results  in  many  cases  are  emi- 
nently satisfactory.  The  accidents  are  shock,  hemorrhage,  and  especially 
|>eritonitis.  Under  favorable  circunistances  now  no  procedure  is  more 
satisfactory  in  its  results  than  free  incision  and  drainage.  The  tumor 
should  be  prominent,  adherent  all  round  to  the  peritoneum,  and  the  walls 
of  the  abdomen  thin  to  ensure  complete  success  without  accident.  At  tlie 
present  time,  so  great  have  been  the  advances  in  abdominal  surgery,  this 
ojjerative  procedure  may  be  preferable  in  some  few  cases  presenting  the 
favoring  conditions  above  mentioned. 

Very  simple  expedients,  however,  suffice  in  most  cases.  The  most 
simple  is  puncture.  This  is  now  much  practised  in  Iceland,  and,  as  the 
statistics  show,  with  considcmble  success.  Thus,  Hjaltelin  ^  reports  100 
cases  cured  in  this  way,  and  in  his  own  hands  this  e.\pe<lient  proved  suc- 
cessful in  41  out  of  50  cases  oi)erated  on.  In  Australia,  where  hydatid 
disease  is  also  quite  common,  simple  puncture  has  effecte<l  a  large  propor- 
tion of  cures,'  and  is  the  method  of  ti*eatment  usually  pursued.  In  Eng- 
land puncture  has  tlic  approval  of  some  of  the  best  authorities.' 

The  mode  of  performing  this  operation  consists  in  the  introduction  of 
an  exploring-trocar  into  the  most  prominent  part  of  the  tumor.  It  may 
be  withdrawn  at  once  or  be  permitted  to  remain  for  a  few  minutes  to 
several  hours.  The  dangers  are  su])puration  in  the  sac  and  peritonitis; 
but  the  former,  although  sometimes  accompanied  by  severe  constitutional 
symptoms,  is  not  likely  to  endanger  life,  and  even  formidable  disturbances 
due  to  the  latter  are  usually  recovered  from.  The  facts  show  tliat  punc^ 
ture  veiy  rarely  indeed  causes  dangerous,  especially  fatal,  symptoms.  An 
eruption  of  urticaria  has  been  obser\'ed  to  follow  puncture  with  the  trocar, 
and  also  aspiration,  in  a  considerable  proportion  of  the  cases,  but  it  has  no 
special  significance. 

Since  the  introduction  of  the  aspirateur,  puncture  and  witlidrawal  of 
the  fluid  by  means  of  tliis  instrument  has  Ixjen  practised  more  frequently, 
and  this  appears  to  be  a  more  effective  procedure,  than  simple  puncture 
with  an  exploring-trocar,  although  in  most  cases  the  escape  of  the  con- 
tained fluids  suffices  to  destroy  the  parasite.  The  aspirateur  is  less  likely 
to  permit  the  escape  of  fluid  into  the  peritoneal  cavity  or  the  entrance  of 
air  into  a  vein  punctured  by  accident.  If  puncture  with  the  trocar  or 
aspiration  be  practised,  shall  all  the  fluid  be  withdrawn  at  once?  The 
answer  to  this  question  may  be  decided  by  the  character  of  the  sac.  Docs 
it  contain  daughter  and  granddaughter  vesicles?  If  so,  one  puncture 
may  not  permit  the  escape  of  much  fluid  ;  but  in  any  event  it  is  the 
practice  of  the  most  judicious  and  expericnce<l  authorities*  to  withdraw 
as  mush  as  possible  of  the  contents  of  the  cysts  at  the  first  operation. 
Formerly,  a  method  practised  by  some  French  surgeons  consisted  in  suc- 
cessive tappings,  a  small  quantity  of  fluid  being  drawn  off  each  time.' 

*  Davaine,  op.  ctV.,  p.  605.         '  The  Mediccd  Times  and  Gazette,  August,  1873,  p.  164. 

•  IVnngaetions  of  Ote  Qinieal  Society  for  1872:  discussion  participated  in  by  Gull,  Bryant, 
Greenhow,  etc. 

*■  lYansaeUoru  of  the  Clinwd  Society,  he.  cil,  ^  Davaine,  supra. 
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There  is  no  good  reason  for  this  method  of  treatment  now,  and  it  seem^ 
to  have  been  discontinued. 

Yet  another  method  of  treatment,  but  less  effective  than  puncture  or 
aspiration,  consists  in  injecting  into  the  sac,  after  the  removal  of  its  con- 
tained fluid,  certain  agents  toxic  to  hydatids.  A  solutiou  of  the  extract 
of  fern,  alcohol,  solution  or  tincture  of  iodine,  and  bile,  are  the  chief 
remedies  thus  employed.  It  has  long  been  known  that  bile  is  destrucdve 
of  these  parasites,  and  cases  have  occurred  of  spontaneous  cure  in  which 
the  opening  of  the  growing  cysts  into  a  bile^uct  has  secured  the  entrance 
of  bile  and  consequent  arrest  of  growth  and  atrophy  of  tlie  hydatids. 
Several  successful  cases  have  been  reported  in  which  the  injection  of 
aspidium  (male  fern)  wiis  the  effective  agent,  but  the  threatening  symp- 
toms produced  by  it,  and  the  comparative  freedom  of  other  methods  of 
treatment  from  such  disturbances,  do  not  recommend  the  injections  of 
fern.  In  the  case  reported  by  Pavy  ^  the  extract  of  fern  was  mixed  with 
a  solution  of  potassa. 

Injections  of  iodine  in  solution  or  in  the  form  of  tincture  have  been 
more  frequently  practised  tlian  of  any  other  material.  Davaine,'  who  finds 
it  less  successful  than  simple  puncture  and  aspiration,  recommends,  as 
affording  the  best  results,  a  dilute  aqueous  solution  of  iodine.  Alcohol, 
a  solution  of  permanganate  of  potassium,  and  various  antiseptic  agents  have 
been  used  to  some  extent,  but  none  of  them  possess  any  advantages  over 
more  simple  measui'es. 

The  latest  proposal  for  the  treatment  of  hydatid  cysts,  and  probably 
tlie  most  effective  consistent  with  entiix3  safety,  is  electrol^'sis.  Originally 
suggested  by  Althaas'  to  those  who  firet  employed  the  measure  on  any 
considerable  scale,  it  had  Ix^n  mentioned  thirty  years  before  by  Budd, 
and  ap])ears  to  have  been  first  practised  in  Iceland  on  a  single  case.  The 
first  elaborate  attempt  to  establish  electrolysis  on  a  sound  basis  as  a  r^- 
lar  procedure  was  made  by  C.  Hilton  Fa^e  and  Mr.  Arthur  E.  Durham.* 
They  operated  on  eight  cases,  and  all  were  sncoessful.  The  method  con- 
sists in  the  introduction  of  two  needles  connected  with  the  n^ative  pole, 
and  the  application  of  the  positive — ^a  moistened  sponge — on  the  exterior 
in  the  neighborhood  of  the  hepatic  region.  The  strength  of  current 
employed  by  Fa^e  and  Durham  was  that  furnished  by  a  battery  of  ten 
cells,  and  which  by  previous  t**ial  was  found  to  decompose  a  saline  solu- 
tion. The  two  electrolytic  needles,  connected  with  wires  attached  to  the 
negaiive  pole,  werc  introduced  into  the  most  prominent  part  of  the  tumor 
about  two  inches  apart.  The  current  was  allowed  to  pass  about  ten  min- 
utes usually,  sometimes  a  little  longer,  the  sponge  on  the  exterior — the 
positive  pole — ^being  shifted  occasionally.  The  immediate  effects  are  not 
considerable.  The  tumor  may  be  rendered  somewhat  more  tense  and 
appear  to  be  enlarged,  but  more  frequently  it  becomes  softer  and  is  less- 
ened in  size,  tlie  increase  of  size  being  due  to  the  disengagement  of 
hydrogen  gas,  and  the  diminution  caused  by  the  escape  of  more  or  less 
fluid.  The  immediate  effects  of  the  operation  varied.  In  one  case  no 
symptom  followed,  and  in  this  the  result  was  regarded  as  doubtful, 
although  a  cure  was  considered  probable.     In  the  others  more  or  less 

^  Lancet  (London\  Jnlr,  1865.  *  Op,  eiU,  ^  fiSfk 

^  On  the  Eleetroliftie  TreatmaU  of  Tamont,  etc.,  London,  1867. 
*  Medico-Chirurgical  Dranaactions,  1871,  p.  1  ef  M9. 
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constitutional  disturbance  followed,  the  symptoms  being  pain  and  fever, 
the  temperature  ranging  between  100®  and  103°  F.  Ine  duration  of 
the  fever  was  from  two  to  nineteen  days,  the  latter  in  one  case  only.  As 
has  been  observed  in  some  of  the  cases  ti-eated  by  puncture  or  by  aspira- 
tion, a  rash  appeared  on  the  skin — in  some  instances  scarlatinous,  in  otliera 
of  uiticaria.  It  is  a  curious  circumstance  that  an  eruption  of  urticaria  is 
reported  to  have  apjwared  in  one  subject  in  whom  a  rupture  of  tlie  sac 
into  tlie  peritoneal  cavity  is  suji|)osed  to  have  occurred. 

Althougli  so  little  change  in  the  tumor  occurs  immediately  after  t)ie 
operation,  yet  it  undergoes  slow  absorption,  and  ultimately  di8ap])ears. 
The  time  occupied  in  the  disiij>])earance  of  the  tumor  varies  from  a  few 
weeks  to  many  months,  the  diflerence  being  due  probably  to  the  situa- 
tion of  tlie  growth,  those  occupying  the  substance  of  the  liver  requiring 
a  longer  time  to  fill  up. 

Fagge  and  Durham  report  a  case  in  Avhich  simple  acupuncture  was  fol- 
lowed by  a  result  apparently  as  good  as  obtained  by  electrolysis,  and  other 
similar  experiences  have  been  published.  If  the  simple  intro<luction  of 
a  needle  suffices  to  arrest  the  growth  of  a  hydatid  c)'st  and  induce  its 
ati'ophy,  of  course  the  more  complex  procedures  will  be  abandoned. 

The  tendency  of  the  trejitment  of  hydatid  cysts  has  constantly  been 
toward  simplicity,  and  the  success  ocicurs  in  a  direct  ratio  thereto.  In 
forming  an  estimate  of  the  relative  value  of  the  methods  of  treatment, 
the  average  of  mortality  of  each  plan  becomes  the  most  important  factor. 
Simple  tapping  and  paracentesis,  the  most  fixiquently  adopted  mode  of 
treatment,  is  not  without  immediate  and  remote  danger.  Of  46  cases 
carefully  tabulated  by  Murchison,^  there  were  3  deaths  properly  attrib- 
utable to  the  operation ;  but  the  after  results — suppuration  of  the  cyst 
and  its  consequences,  peritonitis,  etc. — cannot  be  measured  so  accurately. 
About  two-thirds  of  the  cases  thus  treated  result  in  cure,  and  in  a  major- 
ity of  these  a  single  oj^ration  suffices.  The  injection  of  the  various  sub- 
stances which  have  been  employed  for  that  i>urpo8e  does  not  seem  to 
increase  the  projwrtion  of  cures,  and  their  use  distinctly  enhances  the 
dangers  of  the  treatment.  At  pi'esent,  the  decision  as  to  the  method  of 
treatment  to  be  employed  in  any  case  should  be  made  between  simple 
tapping,  electrolysis,  and  acupuncture.  Of  tliese,  the  last  mentioned,  it 
can  hanlly  be  doubted,  is  the  method  which  is  most  desinible,  for 
although  it  has  not  l)een  employed  so  largely  as  the  others,  thus  far 
tlie  results  have  l)ecn  better:  the  percentage  of  recoveries  without  acci- 
dent has  been  higher  relatively  than  by  other  methods  of  treatment.  As 
acupuncture  presents  no  sjxjcial  difficulties  or  dangers,  and  is  but  little 
painful,  it  may  be  tried  first,  reserving  more  formidable  measures  for  the 
failures  by  this  simple  expedient. 


Distoma  hepaticum  and  Distoma  lanceolatuzn  (Liver- 

Flukes). 

The  Distoma  hepaticum,  entitled  by  Linnaius  Fasciola  hcpatica,  occurs 
very  frequently  in  herbivorous  animals  and  occiusionally  in  the  biliary 

^  CLinicxd  Lectures  on  Diseases  of  the  Liver,  loe,  cU, 
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passages  of  man.^  It  is,  however,  less  important  than  the  Distoma  Ian- 
oeolatum,  which,  although  much  smaller  than  the  former,  occurs  in  muck 
larger  numbera. 

Distoma  he|)aticum  is  a  leech-like  parasite  from  25  to  30  mm.  in 
length,  of  a  brownish  color,  smooth  to  the  naked  eye,  but  thickly  covered 
with  minute  spikes  or  spines  to  be  seen  with  a  low  ix>wer,  and  provided 
with  a  cephalic  (entrance  to  oml  cavity)  and  an  abdominal  sucking  disk, 
which  are  also  organs  of  locomotion.  The  Distoma  lunceolatum  owes  its 
name  to  its  lancet  shape;  it  is  smaller  than  D.  he[)aticuni,  measuring 
about  8  mm.  in  length  and  half  this  or  less  in  width ;  it  is  unprovided 
with  spines,  but  contains  two  suckera  at  the  side.  Both  ]xirasites  are 
hermaphrodite;  the  ova,  according  to  Cobbold  (p.  166),  have  "an  aver- 
age longitudinal  diameter  of  y^,  whilst  tlieir  greatest  transversal  meas- 
urement is  about  T^Tj^."  These  ova  are  capable  of  some  movement^  pro- 
vided as  they  ai*e  with  a  ciliated  enveloi>e. 

The  disease  known  as  the  rot  in  sheep,  and  a  peculiar  cachexia  entitled 
by  Davaine  la  cachexie  aqueuse,  are  caused  by  the  presence  of  distoma. 
The  ova  gain  access  to  man  thi'ough  the  use  of  unwashed  cress,  lettuce, 
and  similar  vegetables  eaten  in  the  raw  state,  and  in  drinking-water. 
Fortunately,  this  accident  is  rare.  The  number  of  i-eportod  examples 
collected  from  all  sources  by  the  indefatigable  Davaine  is  twelve.* 

The  larger  distoma  passes  into  the  common  and  hepatic  duct  and  gall- 
bladder, whilst  the  smaller  (lanceolatum)  enters  the  finer  ramifications, 
and,  there  multiplying,  several  consequences  may  ensue.  The  irritation 
caused  by  their  presence  and  development  will  excite  a  more  or  less  severe 
cholangitis,  or,  accumulating  in  sufficient  numbers,  an  actual  obstruction 
will  be  induced,  and  jaundice  and  structural  alterations  of  the  liver  will 
in  turn  be  brought  on. 

The  DIAGNOSIS  of  such  a  malady  is,  in  the  very  nature  of  the  case, 
uncertain  at  best,  and  in  most  cases  impossible.  Nevertheless,  it  may  be 
made  in  rare  instances.  The  existence  of  the  rot  may  cast  suspicion  on 
the  mutton  and  kitchen  vegetables  so  situated  as  to  suggest  the  possibility 
of  contamination  Avith  the  ova  of  distoma.  Definite  and  conclusive  infor- 
mation will  be  aflTorded  by  the  presence  of  the  ova,  still  more  of  the  more 
or  less  fully-develoj^)ed  pai^te,  in  the  feces  of  a  jxitient  effected  by  the 
symptoms  of  catarrhal  jaundice  or  occlusion  of  the  biliary  pasages. 
By  tapping  the  gall-bladder  parasites  may  be  withdrawn. 

The  SYMPTOMS  are  those  common  to  cases  of  catarrh  of  the  bile-dacts 
(cholangitis),,  catari'hal  jaundice,  or  occlusion  of  the  passages,  as  may  be. 
As  these  have  been  detailed  under  their  respective  heads,  it  is  not  neces- 
sary to  repeat  the  observations  already  made. 

As  regiuxLs  the  treatment,  in  addition  to  the  methods  of  management 
recommended  in  such  cases  it  may  be  stated  that  the  use  of  certain  para- 
siticides offere  a  reasonable  prospect  of  good  results.  Ci^easote,  bichlo- 
ride of  mercury,  thymol,  eucalyptol,  oil  of  wintergreen  (gaultheria),  and 
similar  agents  are  rational  remedies  and  should  be  fairly  tried. 

^  Davaine,  TraiU  dea  Entotoaires^  Paris,  1877,  p.  240,  d.  •eq.;  alao,  Cobbold,  Entma^  ^ 
148. 
*  IbidL,  p.  253  d  «g. 
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Parasites  in  the  Portal  Vein. 

The  entozoon  which  by  its  presence  in  the  blood  causes  the  disease 
chyluria  also  inhabits  the  portal  vein.  In  some  parts  of  the  world — 
Brazil  more  especially — this  disease  is  exceedingly  common.  It  has 
occurred  also  in  two  or  three  instances  in  England,  and  the  writer  has 
had  a  case  within  the  past  year  (1884)  in  Philadelphia.  The  parasites  in 
tliis  case  were  found  in  immense  numbers  in  the  urine. 

The  blood  of  the  portal  vein  sometimes  is  actually  filled,  and  the  liver 
substance  itself  is  penetrated,  by  them,  but  nothing  is  known  of  the  alter- 
ations they  induce  in  these  organs.  When  cases  oi  hematuria  or  chylous 
urine  due  to  tlie  Filaria  sanguinis  hominis  occur,  the  changes  are  not 
confined  to  the  urinary  organs,  but  often,  doubtless,  involve  the  liver. 
There  are  no  signs  in  the  present  state  of  our  knowledge  by  which  the 
existence  of  these  parasites  in  the  portal  vein  and  liver  can  be  determined. 


DISEASES  OF  THE  PANCREAS. 


By  LOUIS   STARR,  M.  D. 


Until  the  middle  of  the  seventeenth  century  the  prevalent  views 
upon  the  functions  and  diseases  of  the  pancreas  were  vague  in  the 
extreme.  By  some  the  organ  was  regarded  simply  as  a  cushion  pro- 
vided for  the  protection  oi  the  neighboring  blocxl-vessels  and  nerves; 
by  others  it  was  looked  upon  as  the  seat  of  lesion  in  many  veiy  diverse 
diseases,  as  ague,  hypochondriasis,  melancholia,  and  so  on. 

In  1642,  Wirsung's  discovery  of  an  excretory  duct  demonstrated  the 
fact  that  the  pancreas  was  a  special  organ,  and  initiated  tlie  successful 
investigation  of  the  physiology  and  patliology  of  the  gland.  For  many 
years  after  this,  however,  little  progress  was  made,  and  it  is  only  com- 
paratively recent  investigations  that  have  furnished  definite  and  reliable 
information  upon  the  subject.  Even  now  our  knowledge  of  the  clinical 
and  pathological  fesitures  of  diseases  of  the  pancreas  is  far  behind  that 
of  many  of  the  other  viscera  of  the  body,  the  chief  reasons  for  this 
being  the  uncertainty  in  regard  to  the  physiology  of  the  gland  and  the 
rarity  with  which  its  lesions  are  primary  and  uncomplicated. 

Anatomy  and  Physioi.xx>y. — ^The  pancreas  is  a  long,  somewhat  flat- 
tened, narrow,  acinous  gland,  pinkish-white  in  color,  and  of  looser  text- 
ure than  the  salivary  glands,  Avhich  it  otherwise  closely  resembles  in 
structure.  It  is  hammer-shaped,  measures  from  six  to  eight  inches  in 
length,  one  and  a  half  inches  in  breadth,  and  about  three-fourths  of  an 
inch  ill  thickness,  and  varies  in  weight  from  three  to  five  ounces.  The 
gland  is  situated  in  the  upper.  ])art  of  the  abdominal  cavihr;  the 
expanded  portion,  or  head,  lies  in  the  concavity  of  the  duodenum; 
thence  it  extends  transversely  across  the  epigastric  and  both  hjrpochon- 
driac  regions  on  a  level  with  the  first  lumbar  vertebra  and  in  contact 
with  the  posterior  abdominal  wall.  As  it  passes  towanl  the  left  it  grad- 
ually decreases  in  size,  and  the  narrowest  part,  or  tail,  rests  against  the 
spleen.  Behind  the  organ  are  the  crura  of  the  diaphragm,  the  aorta,  the 
inferior  cava,  the  superior  mesenteric  vessels,  and  the  solar  plexus ;  in 
front  of  it,  the  stomach  and  the  left  lobe  of  the  liver.  Its  anterior  sur- 
face alone  is  invested  with  peritoneum,  l)eing  covered  by  the  posterior 
layer  of  the  lesser  omentum.  The  ascending  portion  of  the  head  w 
intimately  connected  with  the  duodenum  by  dense  connective  tissue,  and 
at  times  the  descending  portion,  by  extending  backwanl  and  out>vanI, 
forms  an  almost  complete  ring  around  the  gut;  the  body  is  loosely 
attached  by  connective  tissue  to  the  posterior  abdominal  wall,  and  the 
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lefi  extremity  and  tail  are  joined  to  the  left  kidney  and  suprarenal  cap- 
sule and  to  the  spleen  by  loose  areolar  tissue.  The  gland  is  supplied 
with  arterial  blood  by  branches  springing  from  the  pancreatico-duoaenal 
and  splenic  vessels;  its  veins  join  the  splenic  and  superior  mesenteric 
veins;  its  lymphatics  communicate  with  the  lumbar  glands;  and  its 
nerves  are  branches  from  the  solar  plexus.  The  principal  excretory 
duct,  the  canal  of  Wirsung,  has  at  its  widest  part  the  calibre  of  a  goose- 
quill.  It  begins  by  the  union  of  five  small  branches  at  the  tail,  and 
extends  transversely  through  the  substauoe  of  the  gland  from  left  to 
right,  nearer  the  lower  than  the  upper  border,  and  the  anterior  than  the 
posterior  surface ;  it  is  joined  throughout  its  course  by  numerous  small 
branches  from  the  acini,  whicli  enter  it  at  acute  angles.  In  the  head  the 
duct  curves  slightly  downward,  and  as  a  rule  o|3ens  with  the  ductus 
choledochus  into  the  ampulla  of  Vater  in  the  second  portion  of  the 
duodenum;  sometimes,  however,  it  lias  a  separate  opening  into  the 
intestine.  A  second,  smaller,  duct  runs  from  the  ascending  portion 
of  the  head,  and  usually  joins  the  main  duct,  but  may  also  open 
independently. 

The  acini  of  the  gland  are  from  .045  mm.  to  .090  mm.  in  diameter, 
and  are  composed  of  a  very  thin  membrane  lined  with  pavement  cells. 
The  thin  walls  of  the  excretory  ducts  are  formed  of  connective  tissue 
and  elastic  fibres,  and  are  lined  by  a  single  layer  of  small  cylindrical 
epithelial  cells.  The  terminal  extremities  of  the  ducts  form  a  complete 
network  around  the  glandular  cells,  resembling  the  intralobular  biliary 
canaliculi.  The  acini  are  imbedded  in  a  mass  of  adipose  tissue  which 
contains  the  vessels  and  nerves. 

The  topographical  relation  of  the  head  of  the  pancreas  to  the  ductus 
choledochus  is  of  clinical  importance.  As  a  rule  (fifteen  times  in  twenty- 
two,  Wyss),  the  bile-duct  descends  near  the  head,  toward  the  duodenum ; 
frequently  it  runs  through  this  part  of  the  organ,  being  either  partially 
or  entirely  surrounded  by  the  gland  substance.  Now,  when  the  bile-duct 
merely  passes  over  the  pancreas,  any  enlargement,  unless  excessive,  would 
simply  push  it  aside,  but  when  it  passes  through  the  head,  a  compara- 
tively slight  amount  of  disease  is  sufficient  to  close  it  entirely  and  cause 
jaundice. 

It  is  only  since  the  obser\'ations  of  Bernanl  in  1 848  that  the  prom- 
inence of  the  pancreatic  juice  as  a  digestive  fluid  has  been  recognized. 
It  fulfils  several  important  purposes :  in  the  first  place,  it  emulsifies  the 
fatty  articles  of  food;  seconuly,  it  converts  starch  and  cane-sugar  into 
glucose;  and,  finally,  it  supplements  the  action  of  the  gastric  juice  upon 
nitrogenous  materials  and  completes  their  digestion.  Each  of  these 
changes  is  probably  brought  about  through  the  agency  of  a  special 
ferment  (Danilewsky).  The  pancreatic  juice  is  not  secretetl  continu- 
ously. According  to  the  observations  of  Bernstein,  there  are  two  sep- 
arate secretory  flows  following  each  ingestion  of  food — one  occurring 
shortly  after  the  food  enters  the  stomach ;  the  other  a  few  hours  later, 
corresponding  in  time  to  the  passage  of  the  food  from  the  stomach  into 
the  intestine,  the  latter  being  followed  by  a  perioil  of  rest  until  the  next 
meal.  Both  the  condition  of  nausea  and  the  act  of  vomiting  arrest  the 
secretion.  When  the  vagus  is  divided  and  the  central  extremity  of  the 
cut  nerve  is  irritated,  the  secretion  is  also  arrested,  and  remains  cliecked 
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for  a  long  time.  The  arrest  in  each  instance  is  attributed  to  reflex  actioD 
of  the  spinal  cord  and  sympathetic  nerve.  At  the  same  time,  irritation 
of  the  mucous  membrane  of  the  stomach  caused  by  the  presence  of  food 
increases  the  flow  of  pancreatic  juice,  and  so  too  does  simple  section  of 
the  nerves  which  accompany  the  arteries.  It  would  seem,  therefore, 
that  the  gland  is  under  the  influence  of  two  sets  of  nerves  from  the 
vagus— one  inhibiting,  the  other  exciting,  its  secretion. 

General  Etiology. — Pancreatic  disease  occurs  more  frequently  in 
men  than  in  women.  No  period  of  life  is  exempt  from  it,  but  it  is  most 
commonly  met  with  in  the  aged.  The  predisposing  causes  are  constitu- 
tional syphilis,  pregnancy,  and  hereditary  tendency.  Among  the  appar- 
ent exciting  causes  may  be  mentioned  the  liabitual  over-use  of  alcoholic 
drinks,  gluttony,  the  excessive  use  of  tobacco,  suppression  of  the  men- 
strual flux,  the  abuse  of  purgatives,  excessive  and  prolonged  mercurial 
medication,  and  mechanical  injuries,  either  prolonged  pressure  or  blows 
upon  the  epigastrium.  As  a  secondary  affection,  disease  of  the  pancreas 
is  associated  with  chronic  diseases  of  the  heart,'  lungs,  liver,  alimentary 
canal,  and  abdominal  glands,  and  the  organ  may  be  the  seat  of  meta- 
static abscesses  and  tumors. 

General  Symptomatology. — The  objective  symptoms  are — rapid 
and  extreme  emaciation  of  the  entire  body ;  sialorrhcea ;  obstinate  diar- 
rhcea  with  viscid  stools ;  fatty  stools ;  lipuria ;  and  the  presence  of  masses 
of  undigested  striped  muscular  fibres  in  the  stools. 

The  well-established  fiit-absorbing  and  peptonizing  properties  of  the 
pancreatic  juice  furnish  a  ready  explanation  of  the  wasting  of  the  body 
which  occurs  when  this  secretion  is  arrested,  diminished  in  quantity,  or 
altered  in  quality  by  disease.  Emaciation  is  not  a  constant  symptom  of 
pancreatic  disease.  A  number  of  cases  are  mentioned  by  Abercrombie, 
Claessen,  and  SchiiF  in  which,  notwithstanding  disease  of  the  gland  and 
complete  closure  of  the  duct,  revealed  by  post-mortem  examination,  the 
patients  during  life  were  not  only  well  nourished,  but  even  moderately 
corpulent.  In  such  instances  it  is  probable  that  the  digestive  functions 
of  the  absent  pancreatic  juice  are  more  or  less  adequately  performed  by 
the  bile  and  succus  entericus.  When  present,  emaciation  is  an  early 
symptom ;  it  is  at  the  same  time  progressive,  and  is  usually  very  intense 
in  degree,  being  most  marked  in  those  cases  where  there  is  associated 
hepatic  disease  or  obstruction  to  the  jnissage  of  bile  into  the  intestine, 
where  the  disease  of  the  pancreas  interferes  mechanically  with  the  pro- 
cesses of  nutrition  by  pressing  upon  the  pyloric  extremity  of  the  stomach 
or  upon  the  duodenum,  and  wheu  the  organ  is  the  seat  of  carcinomatoos 
growths.  In  the  last-named  condition,  in  addition  to  tlie  perversion  or 
arrest  of  the  secretion,  the  loss  of  flesh  is  attributable  to  the  general  causes 
of  malnutrition  attendant  upon  carcinoma  wherever  situated. 

Sialorrhoea,  or  an  excessive  secretion  from  tlic  salivary  glands,  is  notice- 
able as  a  symptom  of  disease  of  the  pancreas  only  when  there  is  an  asso- 
ciated lesion  of  the  stomach,  either  of  a  catarrhal  or  cancerous  nature. 
Under  these  circumstances  a  quantity — six  or  ei^ht  fluidounces^-of  a 
colorless,  slightly  opalescent,  and  adhesive  and  alkaline  fluid  may  be 
expelled  from  the  mouth  at  once  as  an  early  morning  pyrosis ;  or  by 
frequent  and  I'epeated  acts  of  expectoration,  following  a  sudden  filling 
of  the  mouth  with  fluid^  a  large  bulk  of  thin  saliva  may  be  expelled 
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during  the  day.  This  hypersecretion  must  not  be  looked  upon  as  any 
indication  of  an  especial  sympathy  existing  between  the  salivary  glands 
and  the  pancre&s,  neither  can  it  be  r^arded  as  a  pancreatic  flux  with  a 
regurgitation  of  the  fluid  from  the  duodenum  into  tne  stomach  and  thence 
through  the  oesophagus  into  the  moutli,  since  during  the  nausea  that  must 
always  attend  the  passage  of  the  intestinal  contents  into  the  stomach  the 
pancreatic  secretion  is  arrested^  and  since  the  liquid  contains  salivary^  and 
not  pancreatic,  elements. 

The  diarrhoea  pancreatica  is  the  least  constant  of  all  the  objective  symp- 
toms ;  in  fact,  constipation  is  present  in  many  pancreatic  affections,  notably 
carcinoma.  The  fecal  evacuations  in  this  condition  are  frequent,  thin,  vis- 
cid, and  contain  an  abundance  of  leucin.  Under  the  microscope  the  leucin 
appears  either  in  the  form  of  concentrically  sheathed  globules,  or  as  small 
crystalline  rods  and  scales  collected  together  in  the  form  of  wheels  or  aggre- 
gated in  clusters.  This  form  of  diarrhoea  may  be- attributed  to  a  hyperse- 
cretion from  the  pancreas. 

That  the  presence  of  fat  in  the  stools  is  an  important  diagnostic  symp- 
tom of  pancreatic  disease  is  proved  both  by  clinical  and  experimental 
observations.  The  characters  of  these  stools  vary  considerably.  The  fat 
may  appear  mixed  with  the  feces  in  small  lumps,  ranging  in  size  from  a 
pea  to  a  hazelnut^  yellowish-white  in  color,  soluble  in  aether,  and  easily 
melted  and  burned.  Again,  after  the  evacuation  has  become  cool  fat  may 
be  seen  covering  the  fecal  masses,  collected  into  a  thick  cake  around  the 
edges  of  the  containing  vessel,  or,  when  the  feces  are  liquid,  floating  as 
free  oil  on  the  surface.  Finally ,^  the  fat  may  be  in  a  crystalline  form,  the 
crystals  being  needle-shaped  and  aggregated  into  sheaves  and  tufts.  The 
quantity  of  fat  also  varies.  It  may  be  present  only  in  small  quantities, 
or  may  even  be  entirely  absent  from  the  evacuations  in  those  cases  in 
which  the  secretion  from  the  pancreas  is  simply  diminished,  and  the 
amount  is  greatest  in  those  instances  where  there  is  a  simultaneous  arrest 
of  the  pancreatic  and  hepatic  secretions.  It  must  be  remembered,  too, 
that  even  in  health  the  stools  may  contain  fat;  this  occurs  when  an  excess 
of  oleaginous  food  is  consumed  and  after  the  adminLstration  of  castor  oil 
or  cod-liver  oil.  These  conditions  must  be  eliminated,  therefore,  in  esti- 
mating the  value  of  fatty  stools  as  a  diagnostic  symptom ;  if,  then,  at  the 
same  time,  coincident  disease  of  the  liver  can  be  excluded,  the  symptom 
becomes  almost  pathognomonic.  The  appearance  of  fat  in  the  stools  may 
be  due  not  only  to  an  arrest  of  the  pancreatic  secretion,  but  also  to  pressure 
upon  the  large  lymphatic  trunks,  interfering  witJi  the  circulation  of  the 
chyle  and  checking  the  absorption  of  fat  from  the  intestine. 

Usually,  the  amount  of  fat  expelled  is  in  direct  projwrtion  to  the  quan- 
tity consumed,  but  occasionally  the  former  greatly  exceeds  the  latter.  In 
such  cases  there  must  be  some  other  source  Tor  the  evacuated  fat  than  the 
food ;  and  it  is  probable  that  fat  from  the  adipose  tissue  passes  into  the 
blood,  and  thence  through  the  mesenteric  vessels  into  the  intestine.  This 
theory  would  likewise  account  in  part  for  the  rapid  and  extreme  wasting, 
and  for  another  less  frequently  observed  symptom — namely,  lipuria.  A 
case  .is.  recorded  by  Clark  of  medullary  cancer  of  the  pancreas  with  nut- 
m^  liver,  and  another  by  Bowditch  of  cancer  of  the  pancreas  and  liver 
in  which  lipuria  was  noted.  The  fat  was  observed,  after  the  urine  had 
cooled;  floating  about  on  the  surface  in  masses  or  globules;  differing. 
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therefore,  from  ehylurio,  for  in  this  oondition  the  fat  is  pi'esent  in  tlie 
form  of  an  emulsion,  and  gives  the  urine  either  a  uniform  milk-like, 
appearance,  or,  ailer  it  has  been  allowed  to  stand,  rests  upon  the  sur&oe 
in  a  creamy  layer. 

When  the  pancreatic  secretion  is  arrested,  most  of  the  animal  food 
which  has  escaped  gastric  digestion  will  pass  unchanged  through  the 
intestine  and  give  rise  to  another  characteristic  oondition  of  tlie  evacu- 
ations— namely,  the  presence  in  the  feces  of  undigested  striped  muscular 
fibres.  The  amount  of  these  fibres,  and  indeed  their  appearance  at  all 
in  any  given  case,  will  depend  directly  upon  tlie  nature  of  the  food 
consumed. 

SuBjEcnvE  Symptoms. — The  subjective  symptoms  of  disease  of  the 
pancreas  are  abnormal  sensations  in  the  epigastrium,  and  pain. 

The  abnormal  sensations  in  the  epigastrium  are  weight  and  pressure, 
attended  at  times  by  pnecordial  oppression  and  discomfort.  The  feeling 
of  weight  is  usually  deep-seated,  may  be  intermittent  or  constant,  and  is 
generally  increased  or  develoiied  by  pressure.  It  is  often  influenced  by 
position,  the  assumption  of  the  erect  posture  or  turning  from  side  to  side 
giving  rise  to  a  sti'etching  or  dragging  sensation,  as  if  a  heavy  body  were 
falling  downward  or  moving  aIjK)ut  in  the  upper  abdomen. 

The  pain  may  be  due  either  to  an  inflammation  of  the  peritoneum  cov- 
ering the  gland  or  to  pressure  upon  the  solar  plexus,  and  consequently 
varies  in  character.  When  it  depends  upon  localized  peritonitis,  it  is 
constant,  circumscribed,  and  deeply  seated  in  tlie  epigastrium  at  a  point 
midway  between  the  tip  of  the  ensiform  cartilage  and  the  umbilicus ;  it  is 
rather  acute,  and  is  greatly  augmented  by  pressure.  The  second  variety 
occurs  in  paroxysms,  and  is  neuralgic  in  character,  the  sharp,  excessively 
severe  lancinating  pains  extending  from  the  epigastrium  through  to  the 
back,  upward  into  the  thorax,  and  downward  into  the  ftbdomen.  These 
paroxysms — ^in  reality  attacks  of  coeliac  neuralgia — are  attended  by  great 
anxiety,  restlessness,  and  oppression  and  a  tendency  to  syncope.  That 
calculi  in  the  duct  of  Wirsung,  tightly  grasped  at  the  position  of  arrest, 
may  give  rise  to  paroxysms  of  iiain  analogous  to  biliary  colic,  cannot  be 
doubted,  though  there  are  no  positive  facts  in  support  of  this  view. 

Pressure  Symptoms. — When  the  pancreas  becomes  enlarged  it 
encroaches  upon  the  neighboring  blood-vessels  and  viscera,  interferes 
with  their  functions,  and  thus  produces  prominent  symptoms. 

The  ductus  choledochus  from  its  close  relation  to  the  hesid  of  the  gland 
is  especially  liable  to  become  obstructed,  with  the  consequent  production 
of  chronic  jaundice  and  the  general  effects  of  the  absence  of  bile  from  the 
intestinal  canal.  Pressure  upon  the  portal  vein  gives  rise  to  enlargement 
of  the  spleen ;  on  the  inferior  cava,  to  oedema  of  the  feet  and  l^s;  and  on 
the  aorta,  occasionally,  to  aneurismal  dilatation  of  the  vessel  above  the 

e)int  of  obstruction  and  to  subsequent  alteration  in  the  size  of  tlie  heart 
y  encroaching  on  the  stomach  an  enlarged  pancreas  may  cause  either 
displacement  of  the  viscus  or  stenosis  at  its  pyloric  extremity,  attended 
with  occasional  vomiting  of  large  quantities  of  grumous^,  fermenting 
liquid,  pain,  constipation,  general  failure  of  health,  and  the  distinctive 
])hysical  signs  of  dilatation  of  the  stomach.  The  duodenum  may  also  be 
pi^ssed  upon  and  more  or  less  occluded,  and  pain  and  vomiting  occur 
several  hours  after  food  is  taken.     Occasionally  hydronephrosis  is  pro* 
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duced^  the  aocumulation  beiDg  usually  in  the  right  kidney  and  due  to 
obstruction  of  the  corresponduig  ureter. 

A  sufficient  number  of  cases  have  been  collected  to  show  that  there  \» 
an  intimate  connection  between  disease  of  the  pancreas  and  diabetes  mel- 
litus.  One  or  other  condition  may  take  the  precedence,  melituria  occur- 
ring during  the  progress  of  pancreatic  disease,  demonstrating  the  onset 
of  diabetes,  and  the  appearance  of  fatty  stools  in  diabetes  a  secondary 
involvement  of  the  pancreas.  Various  theories  have  been  advanced  to 
account  for  this  association,  but  the  true  explanation  seems  to  be  based 
upon  the  experiments  of  Munk  and  Klebs.  By  experimenting  upon  dogs 
these  observers  found  that  extirpation  of  the  solar  plexus  produced  either 
permanent  or  temporary  diabetes,  whereas  section  of  the  hepatic  and 
splanchnic  nerves,  removal  of  the  pancreas,  or  ligature  of  the  duct  of 
Wirsung  was  without  effect.  From  the  intimate  anatomical  relation  of 
the  pancreas  to  the  solar  plexus  it  is  easy  to  understand  how  disease  of 
the  gland  may  give  rise  to  alterations  in  the  nerve-structure,  either  by 
direct  pressure  or  by  the  extension  of  inflammation  along  the  nerve-fibres 
connecting  the  gland  with  the  ganglia ;  and  these  alterations  in  time  pro- 
duce diabetes.  In  the  instances  in  which  diabetes  is  the  primary  affec- 
tion the  condition  of  the  pancreas,  as  proved  by  post-mortem  section,  is 
usually  one  of  simple  or  fatty  atrophy ;  and  it  may  be  assumed  that  a 
lesion  of  the  solar  plexus  is  the  cause  of  both  diseases,  the  changes  in  the 
pancreas  being  produced  in  a  similar  way  to  the  atrophy  of  the  sub- 
maxillary gland  afler  section  of  the  vaso-motor  nerves  in  Bernard's 
experiments. 

The  same  nerve-lesion  may  |ive  rise  to  bronzing  of  the  skin,  and  two 
cases  are  recorded  in  which  disease  of  the  pancreas  (cheesy  infiltration, 
cancer)  was  attended  by  this  symptom. 

Physical  Signs. — To  make  a  successful  exploration  of  the  pancreas 
the  stomach  and  colon  should  be  as  far  as  possible  empty,  and  the  pitient 
placed  in  a  position,  with  the  head  and  shoulders  slightly  elevated  and 
the  thighs  drawn  up  toward  the  belly,  to  relax  the  abdominal  muscles ; 
or  if  necessary  this  relaxation  must  be  brought  about  by  the  administra- 
tion of  8Bther.  The  knee-elbow  position  is  oflen  preferable  to  the  dorsal 
position  in  practising  palpation. 

The  condition  of  the  gland  giving  rise  to  physical  signs  is  one  of 
enlargement,  affecting  chiefly  and  primarily  its  head,  and  due  generally 
to  the  presence  of  some  morbid  growth. 

Inspection  reveals  either  a  diffuse  bulging  of  the  upper  third  of  the 
abdomen  to  the  right  of  the  median  line,  or  a  well-defined  tumor  situated 
beneath  the  right  costal  border,  about  the  line  of  junction  of  the  right 
hypochondriac  and  epigastric  regions.  Often  the  pancreatic  tumor  does 
not  come  in  direct  contact  with  the  abdominal  wall,  but  pre&ses  against 
and  thrusts  forward  the  left  lobe  of  the  liver,  producing  simply  a  prom- 
inence in  the  epigastrium.  In  the  first  condition  palpation  elicits  an  ill- 
defined  sense  of  resistance;  in  the  second,  the  fingers  readily  outline  a 
tumor,  which  is  slightly  movable,  rounded  in  shape,  firm  or  fluctuating, 
with  a  smooth  or  nodulated  surface,  usually  tender  to  the  touch,  and  often 
giving  a  false  impulse  transmitted  from  the  aorta  lying  beneath  ;  and  in 
the  third,  the  smooth  surface  and  the  sharp  edge  of  the  lefl  lobe  of  the 
liver  are  easily  distinguishable. 
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Percussion  over  a  paDcreatic  tumor  is  commonly  dullj-tymnanitic, 
absolute  flatness  occurring  only  when  it  is  very  large  and  comes  directly 
in  contact  with  the  abdominal  wall^  pushing  aside  the  stomach  and 
intestines. 

On  auscultation  a  blowing  murmur  may,  in  some  instances,  be  heard 
over  the  tumor.  These  murmurs  are  due  to  pressure  upon  the  aorta,  and 
must  be  distinguished  from  the  sound  pixxluced  in  aneurism  of  this  vessel 

The  various  complications  of  pancreatic  disease,  such  as  dilatation  of 
the  stomach,  ascites,  and  secondary  lesions  of  the  liver,  greatly  modify 
the  physical  signs,  and  sometimes  entirely  prevent  an  exploration  of 
the  gkmd. 


INFLAMMATORY  AFFECTIONS  OF  THE  PANCREAS. 

Acute  Idiopathic  Pancreatitis. 

This  is  a  rare  disease.  It  occurs  most  frequently  in  males  during  and 
afler  adult  life,  and  the  strumous  diathesis  appears  to  predispose  to  it 
Intemperance,  the  suppression  of  uormal  or  morbid  discharges,  and  traa- 
matism  act  as  exciting  causes. 

Anatomical  Appearances. — ^The  pathological  changes  may  be 
divided  into  t^YO  stages.  In  the  first  the  gland  is  deep  red  in  color, 
intensely  injected  with  blood,  greatly  increased  in  consistence,  enlarged  to 
the  extent  of  two  or  three  times  its  normal  size,  and  when  an  incision  is 
made  the  divided  lobules  feel  firm  and  crisp.  The  interlobular  tissue  is 
sometimes  dotted  with  bloody  points,  and  the  same  hemorrhagic  changes 
may  occur  in  the  connective  tissue  surrounding  the  gland.  In  this  stage 
resolution  may  occur  or  the  inflammation  may  pass  into  suppuradoD. 
At  the  beginning  of  the  second,  or  suppurative,  stage  numerous  minute 
collections  of  pus  are  seen  scattered  throughout  the  gland  in  the  inter- 
acinous  tissue ;  these  gradually  collect  into  a  single  large  abscess,  and  at 
times  the  whole  gland  is  converted  into  a  mere  pus-sac,  the  capsule  being 
much  thickened.  In  other  instances  the  formation  of  pus  is  entirely  peri- 
pancreatic.  The  pus  is  usually  inodorous  and  creamy,  but  is  sometimes 
grayish-white  or  greenish  in  color ;  it  then  has  a  faint  disagreeable  odor, 
and  occasionally  is  very  fetid.  When  mixed  with  pancreatic  juice  it 
becomes  clear  and  yellowish  in  color,  and  contains  numerous  minute 
curd'like  masses. 

In  the  first  stage  secondary  peritonitis  may  arise  from  a  simple  exten- 
sion of  the  inflammatory  process,  and  bands  of  lymph  are  formed,  gluing 
the  pancreas  to  the  neighboring  organs.  In  the  second,  fatal  acute  peri- 
tonitis may  result  from  the  bursting  of  an  abscess  into  the  peritoneal  cav- 
ity. These  abscesses  also  occasionally  open  into  the  duodenum  or  stom- 
ach. Gangrene  and  peripancreatic  sloughing  occur  very  exceptionally, 
and  are  probably  due  to  extensive  hemorrhagic  changes. 

Symptoms  and  Course. — The  disease  may  be  preceded  for  an  indef- 
inite period  by  symptoms  of  impaired  gastric  or  intestinal  digestion,  but 
its  onset  is  usually  sudden.     The  attack  begins  with  colic  or  continaoiis 
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deep-seated  pain,  starting  in  the  epi^triuni  and  extending  toward  the 
right  shoulder  or  the  b^ck,  and  quickly  becoming  very  intense.  The 
pain  is  attended  by  pallor  of  the  face,  great  restlessness,  praecordial  anx- 
iety, dyspnoea,  and  faintness.  The  tongue  is  furred  or  dry  and  red; 
thirst  is  increased ;  the  appetite  is  lost ;  there  are  frequent  eructations, 
nausea,  and  constant  vomiting  of  a  clear,  greenish,  viscid  fluid ;  the  vom- 
iting produces  no  sense  of  relief,  and  even  increases  the  epigastric  pain* 
The  bowels  are  obstinately  constipated.  The  epigastric  region  is  tense, 
tumid,  and  excessively  tender,  so  that  it  is  usually  impossible  to  elicit  the 
physical  signs  of  enlargement  of  the  gland.  There  is  moderate  pyrexia, 
with  evening  exacerbations,  and  the  pulse  is  increased  in  frequency. 
Jaundice  does  not  occur. 

These  symptoms  progressively  incrJiase  in  severity,  and  reach  their 
maximum  intensity  in  from  three  to  five  days.  The  pulse  then  becomes 
small,  compressible,  and  irregular,  the  extremities  cold,  the  face  hippo- 
cratic,  and  death  takes  place  in  a  state  of  collapse.  The  fatal  termination 
is  preceded  by  the  symptoms  of  acute  peritonitis  in  the  cases  which  are 
complicated  by  an  extension  of  inflammation  or  the  rupture  of  an  abscess 
into  the  peritoneal  cavity. 

Recovery  is  quite  possible  in  the  early  stage  of  the  disease.  On  the 
other  hand,  the  course  may  be  greatly  protracted  by  a  change  in  the  type 
of  the  inflammation,  resulting  in  induration  and  enlargement  of  the  gland 
or  in  the  formation  of  chronic  abscesses.  Again,  when  peritonitis  from 
extension  has  been  confined  solely  to  the  portion  of  the  peritoneum  that 
covers  the  gland,  and  has  resulted  in  the  formation  of  fibrinous  bands 
binding  the  pancreas  to  the  adjacent  viscera,  the  symptoms  of  pancreatitis 
will  on  subsiding  give  place  to  those  of  obstruction  of  the  stomach,  duo- 
denum, or  bile-duct. 

Diagnosis. — ^The  diseases  most  likely  to  be  confounded  with  acute 
pancreatitis  are  biliary  colic  and  the  catarrhal  form  of  acute  gastritis. 

From  biliary  colic  it  is  distinguished  by  the  absence  of  rigors,  jaun- 
dice, enlai^ment  of  the  liver,  and  a  tender  pyriform  tumor  correspond- 
ing in  situation  to  the  gall-bladder  and  due  to  its  distension  with  accumu- 
lated bile.  The  pain  in  both  affections  is  sudden  in  its  onset,  and  very 
similar  in  character  and  distribution  ;  but  when  caused  by  the  passage  of 
a  gall-stone  it  usually  begins  either  after  a  heavy  meal  or  after  some  severe 
muscular  exertion  or  shaking  of  the  body— circumstances  inoperative  in 
the  production  of  the  pain  of  pancreatitis.  The  pain,  too,  in  the  former 
condition  is  less  severe  at  first,  increases  gradually  in  severity,  is  more 
paroxysmal,  is  at  the  outset  lessened  by  pressure,  and  is  often  temporarily 
relieved  by  the  act  of  vomiting.  The  attacks  at  the  same  time  are  rarely 
isolated,  and  all  doubt  is  removed  when  the  pain  ceases  suddenly  and  a  cal- 
culus is  discovered  in  the  feces. 

Acute  gastric  catarrh  is  almost  always  traceable  to  the  ingestion  of 
some  irritant  substance,  usually  alcohol  or  food  of  bad  quality.  This 
history,  together  with  the  liability  of  the  attack  to  occur  during  the  course 
of  chronic  dyspepsia,  the  comparatively  trifling  severity  of  the  pain,  the 
headache,  the  irregularity  of  the  bowels,  the  condition  of  the  urine,  which 
is  either  high-colored  or  deposits  Hthates  abundantly,  and  the  tendency  of 
the  affection  to  become  chronic,  are  the  points  of  distinction  between  this 
and  the  pancreatic  disease. 
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Acute  inflammation  of  the  stomach,  or  gastritis  proper,  resulting  from 
corrosive  poisons,  presents  a  train  of  symptoms  entirely  different  from 
those  of  acute  pancreatitis. 

Treatment. — Absolute  rest  is  essential.  The  diet  should  consist  of 
milk  guarded  by  lime-water  and  of  meat-broths,  this  food  being  admin- 
isterea  in  small  quantities— one  to  two  or  three  fluidounces  of  the  milk 
and  lime-water  or  half  as  much  broth — at  proper  inter\'als.  In  the  early 
stage  an  effort  must  be  made  to  reduce  the  inflammation  by  the  application 
of  ice  to  the  epigastrium  or  of  leeches  to  the  same  region,  or  jireferably 
to  the  anus.  The  excessive  pain  demands  the  free  use  of  opium.  The 
nausea  and  vomiting  may  be  relieved  to  some  extent  by  directing  the 
patient  to  swallow  small  lumps  of  ice,  and  by  the  employment  of  iced 
carbonic-acid  \vater  and  the  effervescing  draught;  and  the  tendency  to 
constipation  may  be  overcome  by  enemata.  Later  in  the  course  of  the 
disease,  if  the  epigastric  tenderness  permits  of  it,  light  linseed  poultices 
should  be  placed  over  the  upper  abdomen.  During  the  stage  of  collapse 
alcoholic  stimulants  and  the  application  of  heat  to  the  extremities  are 
necessary.  The  occurrence  of  acute  peritonitis  or  other  complications  and 
sequelse  demand  appropriate  treatment 


Acute  Secondary  Pajicreatitis. 

In  this  condition  the  pancreas  may  be  the  seat  of  either  acute  paren- 
chymatous inflammation  or  of  metastatic  abscesses. 

Acute  parenchymatous  degeneration  of  the  muscles,  kidnejrs,  liver, 
and  so  on  is  recognized  as  a  frequent  lesion  in  the  acute  infectious  dis- 
eases, particularly  typhoid  fever;  and  it  is  under  these  circumstances, 
and  in  association  always  with  similar  changes  in  some  of  the  organs 
mentioned,  that  parenchymatous  degeneration  of  the  pancreas  takes  place. 

Metastatic  suppurative  inflammation  is  very  rare :  it  has  been  observeil 
in  cases  of  disease  of  the  testicles  after  the  operation  of  extirpation  of 
these  organs,  and  occasionally  in  puerperal  peritonitis. 

ANATO^ncAL  Appearances. — In  parenchymatous  inflammation  the 
gland  at  first  is  hardened,  swollen,  and  reddened,  and  on  section  presents 
a  reddish-gray  surface,  with  indistinctness  of  the  glandular  structure, 
due  to  the  amount  of  swelling  of  the  acini.  Under  the  microscope  the 
gland-cells  are  found  to  be  enlarged ;  they  contain  several  nuclei,  their 
protoplasm  is  infiltrated  with  fatty  granules,  obscuring  the  nuclei  to  a 
certain  extent,  and  their  outline  is  well  defined.  These  alterations  are 
most  marked  in  the  head  of  the  gland.  After  a  time  the  hypertrophy 
of  the  cells,  by  pressing  upon  the  blood-vessels,  produces  an  anaemic  con- 
dition and  the  organ  becomes  pale ;  in  the  advanced  stages  softening  occur*. 

Metastatic  suppurative  inflammation  leads  to  the  formation  of  a  single 
large  abscess  or  to  multiple  minute  purulent  collections. 

Symptoms  axd  Course. — Parenchymatous  degeneration  gives  rise  to 
no  distinctive  symptoms.  Its  occurrence  in  typhoid  fever  or  other  infec- 
tious disease  may  be  suspected  when  after  prolonged  hyperpyrexia  there 
are  enlargement  of  the  liver  and  spleen  and  albuminuria.  The  appear- 
ance of  jaundice  (from  pressure)  increases  the  probability  of  involvemen* 
of  the  pancreas  in  the  general  gland-change. 
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The  development  of  rigors,  alternating  with  flushing,  during  the  course 
of  one  of  the  lesions  h'able  to  be  attended  with  metastatic  abscesses  in  the 
pancreas  migiit  suggest  the  formation  of  pus  in  the  gland,  but  an  absolute 
diagnosis  is  impossible. 

Several  cases  are  on  record  pointing  to  the  possibility  of  a  metaiitasis 
of  mumps  from  the  parotid  gland  to  the  pancreas.  In  these  the  disap- 
pearance of  the  parotiditis  was  followed  by  symptoms  resembling  those 
of  idiopathic  pancreatitis — ^namely,  thirst,  fever,  loss  of  appetite,  anxiety, 
and  burning  in  the  epigastrium,  with  deep-seated  pain  extending  toward 
the  right  side;  in  mldition  there  was  diarrhoea,  with  numerous,  yellow- 
ish, watery  stools.  In  one  case  that  resulted  fatally  the  secondary  diar- 
rhoea suddenly  ceased  and  the  parotid  swelling  reappeared.  At  the 
autopsy  the  pancreas  was  found  to  be  swollen,  reddened,  engorged  with 
blood,  and  indurated.  Such  a  metastasis,  however,  must  be  very  infre- 
quent, and  more  extended  observations  are  necessary  to  establish  its  course 
and  clinical  features. 

The  first  form  of  acute  secondary  pancreatitis  may  be  a  comparatively 
unimportant  complication  of  the  acute  infectious  diseases,  or,  together  witn 
the  parenchymatous  degeneration  of  other  organs,  may  form  a  distinct  ele- 
ment in  the  fatal  issue  of  these  diseases. 

Metastatic  absce&ses  are  prone  to  be  followed  by  ulceration  and  the 
formation  of  fistulous  communications  with  the  neighboring  viscera. 

TREATJifENT. — The  management  of  secondary  inflammation  of  the 
pancreas  is  r^ulated  solely  by  the  indications  derived  from  the  origin- 
ating disease. 


Chronic  Interstitial  Pancreatitis. 

Inflammation  of  the  connective  tissue  of  the  gland  usually  occurs  after 
adult  life,  and  depends  upon  a  variety  of  causes. 

The  secondary  form,  due  to  long-continued  venous  engorgement  result- 
ing from  lesions  of  the  cardiac  valves  and  from  chronic  disease  of  the 
lungs  or  liver,  is  the  most  frequently  observed. 

Other  causes  are  closure  of  the  duct  of  Wirsune,  the  retained  secretion 
producing  pressure  upon  the  glandular  tissue ;  tlie  extension  of  inflam- 
mation from  adjacent  organs,  as  the  bile-duct  when  there  is  an  impacted 
gall-stone,  or  the  stomach  and  duodenum,  especially  in  cancer  anci  per- 
forating nicer,  where  the  floor  of  the  ulcer  is  formed  by  the  pancreas ; 
the  pressure  of  tumors,  as  aneurisms  of  the  abdominal  aorta  and  coeliac 
axis;  chronic  alcoholism;  and  syphilis. 

Anatomical  Appearances. — The  lesion  may  be  limited  to  the  head 
or  to  isolated  portions  of  the  gland,  or  be  uniformly  distributed.  Thfe 
general  changes  are  a  hyperplasia  of  the  interacinous  connective  tissue, 
with  subsequent  contraction  and  atrophy,  or,  in  extreme  instances,  entire 
destruction  of  the  glandular  elements  proper,  the  organ  becoming  granu- 
lar and  firmer  and  tougher  than  normal.  A  section  shows  a  pale  surface, 
studded  at  intervals  with  white  spots,  from  which  little  cheese-like  and 
fatty  masses  may  be  squeezed,  and,  when  there  has  been  intense  hyper- 
semia,  with  minute  collections  of  reddish  pigment  and  small  hemorrhagic 
cysts,  indicating  previous  interstitial  hemorrhages. 
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When  tlie  contraction  causes  closure  of  the  small  excretoiy  ducts  or  of 
the  duct  of  Wirsung  itself^  the  section  shows  secondary  cysts  and  beaded 
canals. 

In  exceptional  instances  of  acquired  syphilis  the  pancreas  is  the  seat 
of  gummata  or  sclerosis,  but  in  congenital  syphilis  hyperplasia  of  the 
glandular  connective  tissue  frequently  occurs,  being  usually  associated  with 
s])ecific  lesions  of  the  lungs,  liver,  kidneys,  and  general  glandulair  system. 

Symptoms  and  Coubse. — ^As  dironic  pancreatitis  rarely  attains  a  suf- 
ficient degree  of  development  to  interfere  seriously  with  the  function  of 
the  organ,  the  disease  is  usually  latent,  or  masked  by  the  sym]itonis  of 
tlie  originating  lesion  in  secondary  hyperplasia,  or  by  the  associated  dis- 
eases of  the  al^ominal  viscera  in  alcoholism  and  acquired  syphilis. 

^Vhen  due  to  hereditary  syphilis,  the  foetus  b  stillborn  or  death  takes 
place  soon  after  birth,  and  there  are  no  diaracteristic  symptoms. 

Occasionally,  however,  especially  when  it  depends  upon  a  complete 
obstruction  of  the  duct  of  Wirsung,  a  dia^osis  may  be  made  from  the 
presence  of  emaciation,  fatty  stools,  and  melituria,  with  epigastric  {)aiD  of 
a  neuralgic  character,  and  the  discovery  of  a  deep-seated,  dense  tumor 
extending  transversely  across  the  epigastrium. 

The  duration  is  indefinite,  and  varies  greatly  with  the  cause.  While  a 
return  to  the  healthy  condition  is  possible  during  the  early  stage  of  the 
lesion,  the  usual  course  is  similar  to  that  of  chronic  interstitial  inflamma- 
tion in  other  organs. 

Treatment. — ^The  management,  when  a  diagnosis  can  be  made,  mnst 
be  guided  mainly  by  the  etiological  indications.  The  restoration  of  the 
functions  of  the  heart,  lungs,  or  liver  when  these  organs  are  at  fault,  the 
abstinence  from  alcohol  in  the  drunkard,  and  an  ener^tic  use  of  mercu- 
rials or  iodide  of  potassium  in  syphilis,  are  of  the  nrst  importance  in 
arresting  the  disease.  A  persistent  course  of  mild  purgatives  and  of 
cathartic  mineral  waters  is  serviceable.  Pain  should  be  relieved  by  bella- 
donna or  opium.  The  diet  must  be  simple  and  digestible,  and  if  an 
arrest  of  the  pancreatic  secretion  be  indicated  by  tlie  appearance  of  fat 
in  the  stools,  an  effort  should  be  made  to  supply  the  deficiency.  For  this 
purpose  pancreatin,  prepared  by  precipitation  by  alcohol  from  a  wateiy 
extract  oi  a  calf's  or  pig's  pancreas,  may  be  used.*  The  pancreatin  may 
be  given  in  doses  of  from  five  to  fifteen  grains,  in  the  form  of  a  pill  or 
in  capsules,  and  at  an  interval  of  two  hours  after  food  is  taken,  or  die 
same  quantity  of  pancreatin  may  l)e  added  to  the  food  a  few  moments 
before  it  is  eaten.  Probably  the  best  substitute  is  a  watery  infusion  of 
the  gland  containing  all  its  soluble  principles.  To  prepare  an  active 
infusion  the  pancreas  must  be  taken  from  the  animal  during  the  act  of 
digestion.  It  is  then  freed  from  its  surrounding  fat,  and  macerated  for 
two  hours  in  four  times  its  weight  of  water  at  a  temperature  raneing 
between  25°  and  30°  C.  (58.3°  and  61.1°  F.).  Another  plan  is  to  beat 
a  calf's  pancreas  in  a  mortar  with  six  fluidounces  of  water  until  a  milk- 
like fluid  is  obtained,  and  strain.  One-third  of  the  infusion  obtained  by 
either  method  is  administered  after  each  meal,  an  entire  pancreas  being 
thus  used  every  twenty-four  hours. 

*  One  gramme  of  pancreatin  is  snfficient  to  emalsify  fifteen  gmmmes  of  fatty  substanceii 
to  convert  eight  grammes  of  starch  into  glucose,  to  digest  fifty  grammes  of  fiWin,  twenty 
grammes  of  syntonine,  and  thirty-three  grammes  of  boiled  aTbomen  (Raymond}. 
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Tlie  extractum  pancrcatis,^  as  it  is  now  furnished  to  the  profession,  is 
a  very  useful  preparation.  It  may  be  employed  to  peptonize  milk,  milk- 
gruel,  and  broth,  or  be  given  in  combination  ^vith  bicarbonate  of  sodium 
at  a  fixed  interval  after  each  meal,  as  in  the  following  formula : 

^.  Ext  pancreatis,  ^ ; 

Sodii  bicarbonatis,        3ij ; 
M.  et  ft.  Chart  No.  XII. 
S.  One  powder  to  be  taken  two  hours  after  each  meal. 

Peptonized  milk  is  prepared  by  putting  into  a  clean  quart  bottle  5 
grains  of  extractum  pancreatis,  16  grains  of  bicarbonate  of  sodium,  and 
a  gill  of  cool  water ;  sliake,  and  add  a  pint  of  fresh  cool  milk.  Place 
the  bottle  in  water  not  so  hot  but  that  the  whole  hand  can  be  held  in  it 
without  discomfort  for  a  minute,  and  keep  the  bottle  there  for  exactly 
thirty  minutes.  At  the  end  of  that  time  put  the  bottle  on  ice  to  check 
further  digestion  and  keep  the  milk  from  spoiling. 

Peptonized  milk-gruel  is  made  of  equal  parts  of  any  farinaceous  gnicl 
and  fresh  cold  milk.  To  a  pint  of  this  combination  6  grains  of  extrac- 
tum pancreatis  and  15  grains  of  bicarbonate  of  sodium  are  added,  and 
the  wnole  allowed  to  stand  in  a  warm  place  for  thirty  minutes,  when  the 
process  of  digestion  must  be  arrested  by  placing  on  ice. 

Peptonized  broth  is  made  in  the  following  way :  Take  one-fourth  of  a 
pound  of  finely-minced  raw  lean  beef  or  mutton  or  chicken,  and  one- 
lialf  pint  of  cold  water;  cook  over  a  slow  fire,  stirring  constantly,  until 
it  has  boiled  a  few  minutes.  Then  pour  off  the  liquor,  beat  the  meat  to 
a  paste,  and  put  both  into  a  bottle  with  a  half  pint  of  cold  water.  Add 
30  grains  of  extractum  pancreatis  and  20  grains  of  bicarbonate  of  sodium ; 
shake  well,  and  set  in  a  warm  place  (11(>-115°^  for  three  hours,  shaking 
occasionally;  then  boil  quickly.  Finally,  stram  or  clarify  in  the  usual 
way  and  season  to  taste. 


MORBID  GROWTHS  OP  THE  PANCREAS. 

Carcinoma. 

Cancer  is  probably  the  most  common  of  the  chronic  afiTections  of  the 
{)ancreas.  It  is  usually  secondary,  being  due  to  an  extension  of  carci- 
noma of  the  stomach,  duodenum,  liver,  or  abdominal  lymphatic  glands, 
but  there  are  enough  cases  on  record  to  show  that  it  may  be  primary. 
It  has  been  discovered  in  the  foetus  at  birth,  but  the  vast  majority  of  cases 
occur  after  the  age  of  forty.  Men  are  more  frequently  affected  than 
women.  Nothing  is  known  as  to  the  influence  of  inherited  tendency  in 
the  production  of  the  disease,  and  as  little  of  the  exciting  causes,  though 
some  authors  attach  much  importance  to  prolonged  pressure  upon  the  epi- 
gastrium and  to  blows  and  contusions  on  the  upper  part  of  the  abdomen. 

Anatomical  Appearances. — Primary  carcinoma  may  be  either  scir- 

*  That  prepared  by  Fairchild  Brothers  &  Foster  of  New  York  has  proved  the  best  in 
my  hands. 
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rlioiiSy  enoephaloid^  or  colloid,  the  first  being  the  varietur  most  frequently 
observed,  • 

The  lesion  begins  in  the  head  of  the  gland  in  the  form  of  several  small 
nodules  which  gradually  coalesce.  Sometimes  the  whole  gland  becomes 
iuvolved  in  the  new  formation ;  again,  isolated  nodules  may  be  scattered 
throughout  its  substance,  and  exceptionally  the  growth  is  limited  to  the 
tail  or  middle  portion.  When  the  head  alone  is  involved,  the  remainder 
of  the  gland  either  remains  healthy,  undergoes  fatty  degeneration,  or 
becomes  indurated.  The  tumor  is  rounded  in  outline  and  nodular,  and 
varies  in  size,  density,  and  color  acooixling  to  the  form  of  carcinoma 
present.  The  duct  of  Wirsung  is  ordinarily  obstinicted,  large  retention 
cysts,  containing  a  yellowish-rcd  liquid,  are  formed,  and  the  dianges 
already  described  under  the  head  of  Chronic  Interstitial  Pancreatitis  take 
place  in  those  portions  of  the  gland  which  are  fi'ee  from  carcinoma.  The 
disease  is  very  prone  to  extend  to  the  surrounding  organs,  ]>ai*ticularly 
the  neighboring  lymphatic  glands,  tlie  duodenum,  and  the  liver,  rarely  to 
the  stomach.  When  the  contiguous  organs  are  not  directly  implicatcnl  in 
the  carcinomatous  changes,  they  are  subjected  to  pressure  by  the  tumor, 
and  in  the  case  of  the  stomach  and  duodenum  adhesions  often  form,  and 
are  followed  by  perforation.  There  seems  to  be  a  tendency  also  to  infil- 
tration of  the  adjacent  subperitoneal  connective  tissue  and  to  hyperplasia 
of  the  fibrous  tissue  of  the  viscera,  even  when  they  are  not  secondarily 
involved  in  the  morbid  growth,  leading  to  narrowing  of  the  aorta,  thick- 
ening of  the  walls  of  the  stomacli  and  duodenum,  and  a  sclerosis  of  the 
liver.  Obstruction  of  the  common  bile-duct,  with  dilatation  of  the  gall- 
bladder from  retention  of  bile,  is  a  frequent  result  of  the  disease. 

Secondary  carcinoma  of  the  pancreas  usually  first  appears  in,  and  is 
limited  to,  the  head  of  the  gland.  It  seldom  occurs  in  isolated  nodules, 
but  the  growth  is  generally  continuous  with  the  primary  cancerous  mass. 
The  form  is  either  scirrhous  or  encephaloid.  Wagner  records  a  ca«  of 
cylindrical-celled  epithelioma  following  a  simple  epithelioma  of  the  mucous 
membrane  of  the  duodenum ;  and  a  similar  instance  has  come  under  the 
author's  own  observation;*  but  this  variety  of  morbid  growth  is  rare. 
The  primary  gro^vth  is  almost  uniformly  situated  in  the  stomach,  duo- 
denum, liver,  or  gall-bladder,  though  occasionally  it  may  be  seated  in 
some  distant  organ ;  in  sucli  cases  the  pancreatic  tumor  appears  as  an 
isolated  nodular  mass. 

Sympto^is  and  Couese. — ^The  symptoms  may  be  divided  into  two 
classes — namely,  first,  those  which  arise  from  the  lesion  of  the  gland 
itself;  and,  secondly,  those  which  de|)end  upon  the  effect  of  this  lesion 
on  the  neighboring  viscera. 

The  features  belonging  to  the  first  class  are  general  marasmus,  pain, 
the  appearance  of  fat  and  perhaps  undigested  muscular  fibres  in  the  fecal 
evacuations  and  of  fat  in  the  urine,  and  the  physical  signs  of  an  abdom- 
inal tumor. 

Loss  of  flesh  is  one  of  the  earliest  symptoms :  it  is  generally  progress- 
ive, and  is  at  times  so  g^t  that  the  spine  can  be  distinctly  traced  through 
the  abdominal  walls.  Together  with  this  emaciation  there  is  debility,  often 
extreme,  but  sometimes  not  so  marked  as  might  be  expected  from  the  degree 
of  wasting.    The  skin  is  commonly  pale  and  dry,  and  before  jaundice  is 

^  TVanBoeUons  of  the  PcUhobgieal  Society  of  PhUaddphia,  vol.  ix.  13. 
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developed  has  the  onliuaiy  sallow  hue  of  cancerous  cachexia.  The 
features  are  pinchcdy  and  the  face  wears  an  expression  of  anxiety  and 
suiTering.  In  cases  uncomplicated  by  peritoneal  infiamniation  tlie  teui]>- 
erature  remains  about  normal,  or  it  may  be  lowered  as  tlie  general 
exhaustion  increases.  The  pulse  is  feeble  and  slightly  increased  in 
frequency. 

Pain  is  the  most  uniformly  present  and  the  earliest  symptom.  It  is 
always  situated  deep  in  the  epigastrium,  and  from  thonce  extends  to  the 
back,  to  tlie  right  or  leil  side,  downward  to  the  umbilicus  or  lower  part 
of  the  abdomen,  and  upward  into  the  chest.  It  is  ^nerally  continuous, 
but  is  subject  to  remissions  and  paroxysmal  exacerbations.  During  the 
remissions  sensations  of  distress,  of  burin'ng,  or  of  dull  pain  are  experi- 
enced at  the  pit  of  the  stomach;  during  the  exacerbations,  which  may  last 
several  days,  the  jKiin  becomes  exti^mely  acute  and  lancinating  and 
extended  in  distribution.  The  ingestion  of  food  and  pressure  u]x>n  the 
epigastrium  have  no  constant  eifect  u))on  tlie  ])ain.  Quick  movements 
of  the  body  from  side  to  side  oflen  increase  it  and  excite  exacerbations. 
The  suficriug  is  greatest  in  the  erect  posture,  and  on  this  account  the 

¥itient  bends  his  body  forward  so  as  to  relax  the  abdominal  muscles, 
he  paroxysmal  and  neuralgic  diameter  of  the  jmin  indicates  implica- 
tion of  the  coeliac  ])Iexus. 

Tlie  a])|iearano^  of  fat  in  the  stools  is  an  important  symptom,  unless 
there  be  at  the  same  time  an  oljstniction  to  the  ])assage  of  bile  into  the 
duodenum,  indicated  by  jaundice.  Li])uria  has  been  noticed  in  a  few 
cases  only. 

In  many  instances  (nearly  one-half  of  the  number  of  recorded  cases) 
]>hysical  exploration  reveals  the  signs  of  enlargement  of  the  organ. 
At  times  there  is  merely  a  sense  of  fulness  aud  resistance  to  the  touch, 
and  a  modified  tym])anitic  percussion  note  in  one  of  the  three  regions  of 
the  up])er  segment  of  the  abdomen.  But  usually  when  a  tumor  is  present 
it  is  nxulWy  ma])})ed  out  by  jialnation.  The  tumor  is  seated  in  the  epigas- 
trium, and  may  extend  into  the  right  or  left  hynochondrium  or  uown- 
M'ard  into  the  umbilical  region.  It  varies  much  in  size,  is  rounded, 
nodulated,  firm,  slightly  movable  or  fixed,  and  tender,  though  sometimes 
painless,  to  the  touch.  Percussion  yields  dulness  or  a  dull-tympanitic 
sound.  On  auscultation  a  blowing  murmur  may  be  heard  when  the 
tumor  presses  uix)n  the  aorta ;  and  when  this  murmur  is  present  there 
is  usually  also  transmitted  pulsation. 

The  sym])toms  belonging  to  the  second  class  arise  when  the  adjacent 
viscera  become  involved  in  the  cancerous  disease,  or  when  their  func- 
tional activity  is  disturbed  by  the  encroachment  and  pressure  of  the 
enlarged  pancreas. 

From  tne  association  of  a  catarrhal  condition  of  the  mucous  membrane 
of  the  stomach,  jiarticularly  when  the  pyloric  orifice  is  obstructed,  several 
prominent  6ymi)toms  of  gastric  catarrh  are  frequently  obseiTed — namely, 
sialorrhoea,  pyrosis,  acid  eructations,  flatulence,  abnormal  sensations,  such 
as  burning,  weight  and  o])pression  in  the  epigastrium  after  taking  food, 
and  increased  tliirst.  The  tongue  varies  ni  appearance :  it  may  be  dry 
and  covered  with  a  brown  or  yellow  fur,  but  when  the  flow  of  saliva  is 
increased  it  is  peculiarly  clean  and  moist ;  and  this  condition  is  rather 
characteristic.     The  apjKitite  is  also  variable ;  sometimes  it  remains  good 


1126  DISEASES  OF  THE  PANCREAS. 

until  the  end,  oud  oocasionally  it  is  perverted.     Hiccough  in  some 
is  an  obstinate  and  annoying  symptom. 

Nausea  and  vomiting  are  late  but  moderately  constant  features.  Their 
relation  to  the  ingestion  of  food  is  not  fixed.  The  vomited  matter  may 
consist  of  food,  oi  glairy  mucus  more  or  leas  tinged  >vith  bile,  of  color- 
less liquid,  or  of  a  fluid  resembling  a  mixture  of  bran  and  water.  If 
there  is  marked  pyloric  obstruction  with  dilatation  of  the  stomach,  large 
quantities  of  frothy  and  fermenting  material  containing  sarcina  ventriciili 
are  rejected  at  intervals.  In  the  rare  cases  in  which  secondary  sarwnia 
of  the  viscus  is  developed  the  ejecta  are  bloody  or  have  the  coftee-grouod 
appearance,  and  the  vomiting  occurs  several  hours  after  eating,  as  the  new 
growth  is  generally  situated  at  the  pylorus.  When  there  is  adhesion  of 
the  pancreatic  tumor  to  the  stomach,  with  perforation,  both  blood  and  pus 
are  vomited.  Dilatation  of  the  stomach  is  attended  by  prominence  of  the 
epigastrium  and  an  extended  area  of  gastric  tympany,  and  in  cancer  of  the 
pylorus  a  tumor  is  often  appreciable  on  paljiation.  The  bowels  are  usually 
constipated.  The  fecal  evacuations  are  hard,  and  when  the  biliary  secr(^- 
tion  is  absent  from  the  intestine  they  are  clay-colored,  and  often  contain 
iiit.  When  thei*e  is  ulceration  of  the  mucous  membrane  of  the  duodenum 
following  secondary  cancer  or  adhesion,  the  stools  become  black  and  tar- 
like  from  the  presence  of  altered  blood.  Complete  obsti])ation  occurs  in 
mechanical  obstruction  of  the  gut  from  direct  pressure  or  from  bands  of 
lymph.  Occasionally,  just  before  death  there  is  diarrhoea,  and  there  may 
be  an  alternation  of  vomiting  and  diarrhoea. 

The  symptoms  and  signs  of  secondary  carcinoma  or  sclerosis  of  the 
liver  may  be  present,  but  the  most  commonly  observed  indications  of 
impaired  hepatic  function  depend  upon  pressure-obstniction  of  the  com- 
mon bile-duct.  These  are  jauudice,  fatty  and  clay-colored  stools,  and  the 
appearance  of  a  tumor  in  the  r^ion  of  the  call-bladder.  Jaundice  is  a 
very  common  symptom.  It  occurs  late  in  tlie  disease  as  a  rule,  is  pro- 
gressive and  persistent,  resisting  all  treatment,  and  is  extreme  in  d^ree, 
the  skin  becoming  deeji-yellow  or  greenish  in  color.  The  tumor  of  the 
distended  gall-bladder  is  ]>yriform  in  shape,  firm  and  elastic  to  the  touch, 
yields  a  dull  jKrcussion  sound,  and  occupies  a  pasition  opposite  the  extrem- 
ity of  the  tenth  rib  on  the  right  side  of  the  abdomen. 

Dropsy  occurs  in  a  large  proportion  of  cases  (nearly  one-half)  during 
the  advanced  stages  of  the  disease.  It  is  due  to  vascular  obstruction 
(Kxasioned  by  the  pressure  of  the  enlarged  pancreas  itself  or  of  the  sec- 
ondarily degenerated  ooeliac  glands,  and  finally  by  secondary  lesions  of 
the  liver.  The  dro{)sy  apixsirs  either  in  the  form  of  ascites  or  anasarca, 
is  not  often  extreme  in  il^ree,  and  is  subject  to  variations,  disappearing 
and  reappearing  at  intervals.  Ascites  is  the  more  common  form,  but  both 
conditions  may  exist  in  the  same  |iatient. 

It  is  impossible  in  the  majority  of  instances  to  definiteljt  fix  the  date 
of  onset  of  a  pancreatic  cancer,  but  the  average  duration  of  the  ilisease 
may  be  stated  to  be  about  one  year.  The  uniformly  fatal  terminatiou 
usually  takes  place  slowly  from  gradual  exhaustion  or  with  the  symp- 
toms of  an  adynamic  fever,  but  death  may  occur  suddenly  from  hemor- 
rhage. 

Diagnosis. — ^The  principal  features  of  carcinoma  of  tlie  pancreas  are 
extreme  emaciation,  loss  of  strength,  dys])epsia,  pain  of  a  neuralgic  dm- 
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racier  in  the  epigastrium^  constipation,  obstinate  jaundice,  moderate  as- 
cites or  anasarca,  the  appearance  of  fat  in  the  stools,  h'puria,  occasional 
vomiting,  and  the  physical  signs  of  an  epigastric  tumor. 

These  symptoms  are  not  pathognomonic,  however,  and  the  diagnosis 
can  be  certainly  established  only  when  it  is  possible  to  exclude  primary 
disease  of  the  surrounding  organs,  especially  of  the  stomach  and  liver. 

Cancer  of  the  stomach  may  be  excluded  by  tlie  less-marked  character 
of  the  functional  disturbances  of  the  viscus ;  by  the  absence  of  frequent 
vomiting,  hsematcmesis,  and  the  rejection  of  coifee-ground  material ;  by 
the  somewhat  different  situation  and  greater  immobility  of  the  tumor, 
by  the  seat,  distribution,  and  constancy  of  tlie  pain ;  and  by  the  presence 
of  jaundice  and  of  fat  in  the  stools  and  urine. 

Diseases  of  the  liver  attended  with  alterations  in  the  size  of  the  organ, 
as  cancer,  abscess,  albuminoid  and  fatty  degeneration,  sclerosis  and  hyda- 
tid tumor,  have  sufficiently  characteristic  physical  signs  and  symptoms  to 
be  readily  distinguished  from  cancer  of  the  pancreas.  On  the  other  hand, 
the  tumor  of  an  enlarged  gall-bladder  is  often  confusing.  The  situation 
of  this  tumor  opposite  the  tenth  rib  and  its  pyriform  shape  are  import- 
ant ;  otlier  distinguishing  points  depend  upon  the  cause  of  the  enlarge- 
ment. In  enlargement  from  accumulated  bile  the  tumor  is  elastic  and 
fluctuating;  from  accumulation  of  gall-stones,  hard  and  nodulated,  mov- 
able, painless  on  paI[)ation,  and  often  the  seat  of  crackling  fremitus,  pro- 
duced by  manipulation  and  due  to  the  rubbing  together  oi  several  calculi ; 
from  cancer,  hanl,  nodular,  the  size  of  an  orange,  tender  on  pressure,  rapid 
in  growth,  preceded  by  attacks  of  biliary  colic,  and  attended  by  fistulous 
communications  with  the  intestines  and  the  passage  of  gall-stones  per 
anum. 

In  aneurism  of  the  aorta  or  coeliac  axis  the  tumor  may  present  in  the 
epigastrium  and  produce  analogous  pressure  symptoms.  But  the  pain  is 
more  of  the  character  described  as  wearing,  and  is  usually  augmented  at 
night:  on  grasping  the  tumor  a  uniform  expanding  pulsation  is  felt  in 

[)lace  of  the  to-antl-fro  movement  appreciable  in  a  tumor  resting  upon  a 
lealthy  blood-vessel  and  receiving  a  transmitted  impulse,  while  the  con- 
stitutional symptoms  and  course  are  quite  different. 

The  tumor  of  malignant  disease  of  the  omentum,  although  it  appears 
in  the  epigastrium  or  ui)per  nart  of  the  umbilical  region,  is  much  more 
movable,  and  is  accompanied  by  ill-defined  symptoms  very  dissimilar  to 
those  of  pancreatic  cancer. 

In  cancer  of  the  transverse  colon  the  mass  may  occupy  nearly  the  same 
position  as  a  pancreatic  growth,  but  the  pain  occurs  several  hours  after 
food  is  taken ;  vomiting  is  absent,  and  there  is  frequently  hemorrhage 
from  the  bowels. 

Chronic  pancreatitis  is  accompanied  by  symptoms  simulating  those  of 
cancer;  the  enlargement  of  the  gland,  however,  is  not  so  great,  nor  are 
the  indications  of  pressure  upon  adjacent  organs  so  prominent.  The  pain 
is  less  severe,  the  general  failure  in  health  more  gradual,  the  progress 
slower,  and  constipation  less  common. 

Treatment. — ^The  indications  are  to  maintain  the  strength  of  the 
patient,  to  provide  a  diet  that  is  nutritious  and  at  the  same  time  easily 
digested,  to  allay  pain  by  the  employment  of  narcotics,  and  to  relieve  as 
far  as  possible  the  various  symptoms  as  they  arise.     The  plan  of  admin- 
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istering  a  calf's  pancreas  or  extractum  paucreatis  will  prove  serviceable 
when  uie  fecal  evacuations  contain  fat.  Nutritious  and  peptonized  eue- 
mata  may  be  of  service  in  some  cases. 


Sarcoma  and  Tubercle  of  the  Pancreas. 

Sarcoma  of  the  pancreas  occurs  widi  extreme  rarity.  It  is  imposdble 
durin?  life  to  distinguish  it  from  carcinoma. 

Tubercle  of  the  gland  is  infrequently  met  with.  Some  pathologist 
deny  its  occurrence^  and  believe  that  the  cases  recorded  as  such  ore  merely 
instances  of  caseous  degeneration  of  the  neighboring  glands.  When  it 
docs  occur,  it  is  always  secondary,  the  primary  disease  being  situated  iu 
tlie  lungs  or  intestines.  The  alterations  in  the  gland  consist  in  the  devel- 
opment of  cheesy  masses  or  of  miliary  granulations  in  the  connective  tis- 
sue between  the  acini.  The  condition  gives  rise  to  no  definite  symptoms, 
and  its  diagnosis  during  life  is  impossible. 


DEGENERATIONS  OF  THE  PANCREAS. 
Fatty  Disease  of  the  Pa.ncreas. 

Two  forms  of  fatty  d^eneration  occur,  either  separately  or  combined 
' — ^namely,  fatty  infiltration  and  fatty  metamori)liosis. 

Fatty  infiltration  consists  of  a  true  hypertrophy  of  the  fat-tissue  nor- 
mally existing  in  the  gland,  or  of  an  increase  and  extension  into  the  gland 
of  the  ])eripancrcatio  adipose  tissue.  Yellow  bands  and  masses  of  fat- 
tissue  ap{)ear  between  tlie  acini,  and  by  constantly  increasing  in  size  lead 
gradually  to  a  total  atrophy  of  the  cells  of  the  acini.  The  canal  of 
Wirsung  contains  a  fatty  liquid.  These  changes  are  found  associated 
with  fatty  liver,  heart,  and  omentum,  in  drunkards  especially. 

Fatty  metamorphosis  of  the  gland  consists  of  a  change  analogous  to 
fatty  metamorphosis  of  other  organs.  When  hyperplasia  of  the  inter- 
stitial connective  tissue  is  absent,  the  organ  is  flaccid,  sofl,  and  diminishei] 
in  size;  the  acinous  structure  remains  distinct,  though  the  acini  and  ducts 
are  filled  with  a  fatty  emulsion  :  after  this  is  discharged  or  absorbed  the 
gland  appears  €i8  a  flaccid  band,  and  finally  becomes  entirely  atrophied. 
Fatty  metamorphosis  occurs  in  drunkards,  in  diabetes,  in  advanced  age, 
in  cancer,  phthisis,  and  other  wasting  diseases. 

Neither  form  of  fatty  disease  gives  rise  to  symptoms  by  which  it  can 
be  recognized  during  life. 


Albuminoid  Degeneration  of  the  Pancreas. 

This  is  only  found  in  combination  with  amyloid  change  in  other  organs 
of  the  body,  and  a  diagnosis  cannot  be  made. 
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Hemorrhages  into  the  Pancreas. 

Hemorrhages  into  the  pancreas  may  be  be  divided  into  tliree  classes. 

The  most  common  form  dejMsuds  upon  passive  hypcrsemia,  the  result 
of  chronic  diseases  of  the  heart,  limgs,  or  liver.  In  this  condition  the 
effusion  of  blood  coexists  with  dironic  inflammatory  changes  in  the  inter- 
stitial connective  tissue.  The  appearance  at  first  is  of  minute  bloody 
])oiuts  scattered  throughout  the  areolar  tissue;  later,  these  change  into 
round  or  oval  pigment  masses,  or  spaces  containing  reddish  serum  and 
surrounded  by  thickened,  rust-colored,  insular  walls. 

The  second  class  includes  the  rare  cases  of  hemorrliage  resulting  from 
the  rupture  of  one  of  the  large  blood-vessels  of  tlie  gland,  and  due  to 
some  i)i^e-existing  change  in  the  vessel  walls.  In  these  the  pancreas  is 
enlarged,  may  be  converted  into  a  sac  coutainine  blood,  eitlier  fluid  or 
coagulated  or  partially  crystallized  according  to  the  duration  of  life  after 
the  hemorrhage  has  taken  place,  and  a  ruptured  blood-vessel  may  be 
readily  discovered  on  dissection. 

The  condition  in  which,  without  any  evidence  of  passive  h}^rfemia  or 
gross  vascular  lesion,  the  entire  jmncreas  become  hemorrhagic,  constitutes 
the  third  class.  The  gland  is  then  dark-red  or  violet  in  color,  the  meshes 
of  the  interstitial  tissue  are  filled  with  recent  or  altered  blood,  and  the 
acini  are  stained  of  a  dull-gray  hue.  The  hemorrhage  may  extend  to  the 
coimective  tissue  surrounding  the  gland.  Finally,  the  organ  becomes  soft, 
the  peritoneal  covering  sloughs,  and  fragments  of  broken-down  gland- 
tissue  escaT)e  into  the  {)eritoueal  cavity.  These  lesions  are  so  analogous  to 
those  whicli  attend  thrombosis  occurring  in  other  organs  tliat  their  depend- 
ence upon  the  same  cause  seems  probable. 

The  first  form  of  hemorrhage  is  unattended  by  special  symptoms.  In 
the  second  a  pulsating  tumor  may  suddenly  ap}x»ir  in  the  epigastrium, 
aud  the  ordinary  indications  of  hemorrhage — vomiting,  fainting  fits,  cold 
extremities,  feeble  pulse,  and  general  exhaustion — ^are  ])i*esent.  Death 
may  ocjcur  suddenly  or  the  ])atient  may  lin":er  on  for  mouths.  In  the 
third  condition  death  usually  occurs  very  suddenly,  probably  from  pres- 
sure uj)on  the  sympathetic  ganglia.  There  are  no  symptoms,  ana  the 
rapid  termination  prevents  the  development  of  general  peritonitis,  which 
would  otherwise  occur  from  the  slougliing  of  the  peritoneum. 

There  are  no  indications  for  treatment. 


OBSTRUCTION  OF  THE  PANCREATIC  DUCT. 

Obstructiox  of  the  excretory  duct  is  a  frequent  occurrence  in  pan- 
creatic disease,  aud  is  due  to  two  classes  of  causes — namely,  1st,  pressure 
from  without ;  and,  2d,  closure  of  the  canal  by  catarrhal  swelling  of  its 
mucous  membrane  or  by  ailculi. 

In  the  first  class  may  be  ])]aced  obstruction  depending  upon  contrac- 
tion occurring  in  sclerosis  of  the  gland,  u])on  careinoma  of  the  head  of 
the  gland,  upon  peripancreatic  adhesions  and  indurations,  upon  the  pres- 
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eDoe  of  large  gall-stones  in  the  ductus  choledochus,  and  upon  carcinoma 
of  the  pylorus  and  duodenum  and  enlargement  of  the  neighboring  lym- 
phatic glands. 

In  catarrh  of  the  canal  of  Wirsung  the  obstruction  results  either  from 
simple  swelling  of  the  mucous  membrane  or  from  the  presence  of  a  plug 
of  tough  mucus. 

The  formation  of  pancreatic  concretions  is  by  no  means  a  rare  event, 
though  these  calculi  are  met  with  faY  less  frequently  than  either  gall- 
stones or  salivary  concretions.  They  result  from  precipitation  of  the 
inorgauic  ingredients  of  the  pancreatic  juice,  and  are  usually  seated  in 
the  main  duct,  although  they  may  be  situated  in  the  smaller  branches. 
They  may  be  single  or  multiple,  as  many  as  twenty  having  been  counted 
in  one  gland.  In  shape  they  ai*e  spherical,  oval,  or  branclied,  with  some- 
times a  smooth,  at  others  a  spiculated,  surface ;  their  size  varies  from  that 
of  a  minute  granule  to  a  small  walnut ;  they  are  usually  white  or  grayish- 
white  in  color,  but  may  be  black ;  and  are  composed  of  tlie  carbonate  of 
lime  or  of  a  combination  of  the  carbonate  and  phosphate  with  oxalate  of 
lime.  Coincidently  with  these  calculi  it  is  common  to  find  concretions  io 
the  kidneys  and  gall-bladder.  • 

Concretions  composed  of  insoluble  protein  substances  have  also  been 
found  in  the  pancreatic  ducts  (Virchow). 

The  most  probable  causes  of  the  formation  of  pancreatic  calculi  seem 
to  be  catarrhal  conditions  of  the  mucous  membrane  of  tlie  ducts  and  an 
alteration  in  the  chemical  composition  of  the  secretion. 

Whatever  the  cause,  the  obstruction,  when  complete,  leads  to  retention 
of  the  secretion  and  the  ibrmation  of  retention  cysts. 

When  the  obstruction  is  situated  at  the  duodenal  extremity  of  the  duct, 
the  canal  and  its  secondary  branches  are  either  uniformly  dilated  or  sac- 
culi  are  formed.  These  sacculi  are  round  or  oval,  vary  greatly  in  size, 
sometimes  reaching  the  dimensions  of  the  fist  or  of  a  child's  head ;  they 
may  be  single,  or  several  of  them  may  be  present,  diifering  in  size  and 
causing  irregular  projections  of  the  outer  surface  of  the  gland.  When 
the  obstruction  occurs  at  some  point  in  the  course  of  the  duct,  the  dilata- 
tions and  sacculi  are  found  only  behind  the  point  of  occlusion.  The 
small  cysts  contain  a  fluid  resembling  the  pancreatic  juice ;  the  larger,  a 
whitish,  chalky  fluid,  which  in  old  cases  may  contain  white  friable  con- 
cretions composed  of  carbonate  and  phosphate  of  lime,  and  become  puni- 
lent,  or  be  stained  bright  ixxl  or  chocolate-colored  from  the  occurrence  of 
hemorrhage.  In  such  instances  htematoidin  crystals  can  be  discovered 
by  the  microscope.  The  interior  of  the  dilated  du(!ts  and  of  the  retention 
cysts  is  lined  by  a  single  layer  of  thin  flat  cells,  with  irregular  edges  and 
Avith  oval  flat  nuclei.  The  walls  are  thickened,  and  composed  of  super- 
imposed layers  of  laminated  connective  tissue  separated  from  one  another 
by  flat  nucleated  cells.  The  secreting  structure  of  the  gland  undei^goes 
atrophy  from  pressure,  or  fatty  metamorphosis  takes  place,  and,  although 
the  gland  is  increased  in  size  from  tlie  prcsenoe  of  the  cysts,  its  functiomd 
power  is  lost. 

In  addition  to  causing  obstruction  of  the  duct  of  Wirsung  and  the 
changes  mentioned,  pancreatic  calculi  may  produce  induration,  atrophy, 
acute  inflammation,  or  even  suppuration  of  the  surrounding  glandular 
tissue. 
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Symptoms  and  Course. — ^The  main  feature  is  the  preseuoe  in  the 
epigastrium  of  a  rounded^  smooth,  fluctuating,  painless  tumor.  There 
are  also  indications  of  the  absence  of  the  pancreatic  secretion  from  the 
digestive  tract — notably,  emaciation,  general  debility,  and  tlie  appearance 
of  fat  in  the  stools.  Jaundice  resulting  from  a  coincident  obstruction 
of  the  bile-duct  is  a  frequent  symptom,  and  melituria  has  been  noted  in 
some  cases.  It  is  probable,  too,  that  the  passage  of  a  calculus  along  the 
duct  may  give  rise  to  pain  resembling  in  cliaracter  and  distribution  the 
pain  of  hepatic  colic. 

The  duration  is  indefinite.  Sometimes  the  termination  is  sudden  from 
the  rupture  of  a  cyst  into  the  peritoneal  cavity  or  into  the  stomach  or 
duodenum,  with  hemorrhage. 

DiAOXOSis. — 'I'he  al)senoe  of  pain,  of  tenderness,  and  of  cachexia, 
together  with  the  physical  characters  of  the  tumor,  distinguishes  it  from 
carcinoma  of  the  gland. 

Though  not  likely  to  be  confounded  with  this  disease,  both  hydatid 
tumor  of  the  liver  and  distension  of  the  gall-bladder  must  be  borne  in 
mind  in  making  the  diagnosis  of  a  fluctuating  tumor  situated  in  the  upper 
third  of  the  abdomen. 

Treatment  must  be  entirely  symptomatic.  Attention  to  the  general 
health,  proper  regulation  of  the  diet,  and  the  employment  of  pancreatin 
or  an  infusion  of  calf's  pancreas  to  supply  the  place  of  the  deficient 
pancreatic  juice,  are  the  important  steps.  Attacks  of  pancreatic  colic 
indicate  the  use  of  anodynes. 

In  two  reported  cases  in  which  the  cysts  were  very  large  paracentesis 
for  the  removal  of  the  fluid  contents  was  resorted  to,  and  there  are  two 
cases  on  record  in  which  the  cysts  were  extirpated  after  abdominal  sec- 
tion. Kulenhampff  of  Bremen  records  a  case  of  a  man,  thirty-nine 
years  of  age,  in  whom,  after  a  succession  of  severe  blows  upon  the 
abdomen,  a  tumor  a[)peared  in  the  epigastrium.  An  exploratory  incision 
was  made,  and  a  few  ounces  of  pancreatic  fluid  evacuated  by  aspiration. 
Six  days  aftor\vaixl  the  abdomen  was  opcnetl,  the  peritoneum  united  to 
the  incision,  and  antiseptic  gauze  inserte<l  to  produce  adhesive  inflamma- 
tion between  the  sac  and  the  abdominal  wall.  Adhesion  taking  place 
after  four  days,  the  cyst  was  opened,  a  liter  of  fluid  evacuated,  a  tent 
inserted,  and  an  antiseptic  dressing  applied.  For  sixteen  days  fluid 
constantly  escaped  in  slowly  diminishing  quantities,  and  the  tumor 
diHap])cared,  a  fistulous  tract  remaining.  This  completely  closed  under 
the  use  of  tincture  of  iodine  and  nitrate  of  silver  at  the  end  of  the 
seventh  week.  Thiersch  opened  a  pancreatic  cyst  and  evacuated  three 
liters  of  chocolate-colored  fluid ;  recovery  with  a  fistula  followed. 

From  a  patient  supposed  to  be  suflbring  from  ovarian  dropsy  Roki tan- 
sky  partially  extirpated  a  cyst  connected  with  the  tail  of  the  pancreas ; 
death  from  suppurative  peritonitis  occurred  on  the  tenth  day. 

N.  Bozeman^  on  December  2,  1880,  successfully  removed  from  a 
woman  forty-one  years  old  a  pancreatic  cyst  weighing,  with  its  con- 
tents, twenty  and  a  lialf  pounds.  In  this  instance  also  the  operation 
was  undertaken  for  the  removal  of  a  supposed  ovarian  tumor,  the  diag- 
nosis not  being  established  until  after  the  abdomen  was  opened. 

^New  York  Medical  Record,  Jan.  14,  1SS2. 
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Italian  physicians  in  the  later  years  of  the  seventeenth  century  and 
in  the  early  ones  of  the  eighteenth  had  acquired  some  knowledge  of  the 
8ym])toius  of  the  disease  we  now  call  peritonitis,  but  known  to  them  as 
inflammation  of  the  intestines.  Indeed,  it  is  claimed  by  some  of  the 
admirers  of  Hippocrates  that  there  are  passages  in  his  writings  tliat 
indicate  some  knowledge  of  the  disease.  JBut  tliis  claim  will  probably 
be  always  received  with  manj'  doubts  as  to  its  validity. 

In  confirmation  of  the  first  statement  I  will  transcribe  certain  passages 
from  Morgagui's  thiity-fiilh  letter:  In  inflammation  of  tlie  intestines 
'^  Albertini  had  observed  the  pulse  to  be  low  and  ratlier  weak,  such  as 
ou  will  find  it  to  have  been  in  general  in  the  foregoing  letter  under 

OS.  9,  11,  18,  and  25.'^  He  also  observed  the  abdomen  to  be  tense  and 
hard,  the  face  and  eyes  to  have  something  unusual  in  their  appeaiance. 
'^  Medical  writers,  indeed,  agree  in  the  tension  of  the  abdomen,  but  they 
add  many  other  symptoms,  which  prove  beyond  a  doubt  tlie  intestines  to 
be  inflamed  ;  yet  they  mean  tiiat  evident  inflammation  which  all  may 
easily  ascertain,  and  not  that  obscure  disorder  which  we  now  speak  of, 
and  which  few  suspect"  (gangrene  of  the  intestines).  "By  tlie  same 
writers  it  is  also  supposed  that  there  is  an  obstinate  oostiveness  and  con- 
tinual vomiting." 

llorgagni  refers  to  the  assistance  rendered  by  Albertini,  Valsala,  Van 
Swietcn,  llosa,  and  others  in  elucidating  this  subject.  It  is  singular, 
considering  the  clearness  of  his  perception  of  the  symptoms  of  inflam- 
mation of  the  intestines,  that  he  shoulu  be  so  greatly  confused  regarding 
gangrene  and  sphacelus  of  the  same  parts.  He  looks  on  these  as  the 
result  of  inflammation,  and  when  the  two  classes  of  cases  are  considered 
and  com[)ared,  the  result  is  a  contrast  and  not  a  resemblance.  Yet  he 
KU])poses  that  the  difierences  are  to  be  accounted  for  by  the  dificreot 
modes  in  which  the  same  disease  may  be  develo{)ed  in  different  pensons. 

Another  thing  obtrudes  itself  on  the  attention  in  these  letters :  that 
while  a  number  of  iK)st-mortem  examinations  are  reported  of  those  who 
had  died  of  inflammation  of  the  intestines,  of  gangrene  and  8]>hacelus 
of  the  intestines,  of  hepatic  abscess  opening  into  the  {leritoneal  cavity, 
there  is  no  record  of  finding  in  the  abdomen  anything  oorresjjonding  to 
wiiat  is  now  known  as  tlie  inflammatory  efiusions  from  serous  mem- 
branes. 

Sydenham  died  in  1689.     I  have  searched  his  works,  not  for  pcrito- 
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nitis,  for  the  wonl  was  not  in  use  in  his  day,  bnt  for  some  account  of 
inflammation  of  the  intestines  or  of  some  disease  in  the  description  of 
whicli  symptoms  are  named  that  distinguish  or  Iwlong  to  peritonitis,  and 
with  the  single  exception  of  pain  the  search  has  Iktu  fruitless. 

Culleu  in  1776  mentions  the  disease,  but  says  that  so  little  is  known 
about  it  that  he  will  not  attempt  a  description  of  it. 

Bichat  died  in  1802  in  the  thirty-eighth  year  of  his  age.  I  am  not 
able  at  present  to  lay  my  hand  on  his  PcUliological  Anatomy;  I  therefore 
quote  from  ChomePs  article  on  peritonitis  in  the  Dkiionnaire  de  MMecine 
to  show  his  claim  to  important  studies  regarding  that  disease:  "For  a 
long  time  ]^)eritonitis  was  confounded  under  the  name  of  inflammation  du 
bas  ventre  with  inflammations  of  the  abdominal  viscera;  and  it  is  to 
Bichat  belongs  the  merit  of  having  proved  that  inflammation  of  the 
peritoneum  is  a  disease  distinct,  and  that  it  ought  to  be  separated  from 
enteritis,  gastritis,  etc.,  as  pleurisy  is  separate  from  pneumonia.  The 
studies  of  Gasc  and  of  Laennec  soon  confirmed  the  opinion  of  Bichat, 
and  assured  to  ncritonitis  the  important  place  which  it  ought  to  occupy 
in  all  nosological  tables.  It  has  become  since  then  a  subject  of  numerous 
oljservations  and  of  interesting  researches  regarding  the  causes  de  sa 
marche  and  the  lesions  it  causes.'' 

The  references  are  not  given  by  Chomel,  but  they  are  probably  these : 
Tiaennec,  HiMoire  des  Inflammations  du  Peritoine,  1804 ;  and  Gasc,  2>ic- 
tionnalre  des  Sciences  Mld,y  p.  490,  1809. 

Gasc  say%  that  the  twenty  years  next  preceding  his  publication  wit- 
nessed the  first  stage  of  the  true  history  of  peritonitis.  Walther  in  1786 
had  contributed  some  facts,  and  S.  G.  Vogel  in  1795,  but  the  rounding 
off  and  completing  their  work  was  left  for  Bichat. 
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Morbid  AxATO^nr. — ^The  first  thing  that  strikes  the  obsen-cr  in  the 
post-mortem  examination  of  a  person  who  has  died  of  this  disease  is  the 
tendency  of  the  intestines  to  protrude  through  the  cut  made  in  the  abdom- 
inal wall.  This  is  produced  by  their  dilatation  generally,  both  small  and 
large,  by  gas.  No  gas,  under  these  circumstances,  ever  escapes  from  the 
peritoneal  cavity  unless  there  has  been  jicrforation  of  the  alimentary  canal 
somewhei'e.  While  the  intestines  are  in  this  manner  dilated,  the  stomach 
is  small  and  usually  empty. 

On  the  surface  of  the  intestines  there  will  be  found  a  layer  of  coag- 
ulated fibrin,  often  very  thin  and  delicate,  requiring  a  scraping  of  the 
siirface  of  the  peritoneum  to  demonstrate  it,  but  commonly  obvious 
enough,  and  sometimes  quite  abundant.  This  same  false  membrane 
can  l)e  found  on  the  viscera  covered  by  the  peritoneal  membrane,  on 
its  anterior  extension,  and  most  at  the  point  of  contact  of  one  coil 
of  the  intestine  with  another.  Incorporated  with  this  new  membrane 
or  lying  under  it  will  often  be  seen  blood-spots,  thin,  translucent, 
diffused,  and  having  ill-defined  boundaries. 

The  blood- vessels  themselves  are  not  remarkably  congested.  Here  and 
there  may  be  spots  where  some  redness  remains,  and  the  vessels  are  larger 
than  natural.     But  the  congestion  and  redness,  which  analogy  leads  us  t/^ 
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believe  belong  to  the  active  stages  of  the  disease,  have  in  great  d^ree 
disappeared  after  death. 

The  peritoneal  membmne  itself  has  hardly  become  thickened,  certaiLly 
not  in  marked  degree,  hut  it  has  lost  its  lustrous  surface,  is,  at  least 
in  parts,  of  an  opaline  color,  as  if  it  had  absorbed  diluted  milk,  and 
there  is  an  effusion  of  serum  or  slight  OBclema  on  its  attached  surface. 
Whatever  may  be  the  popular  opinion  regarding  the  termination  of 
inflammation  of  the  bowels  in  mortification,  whatever  the  opinion  of 
the  older  physicians,  it  is  safe  to  say  that  gangrene  of  the  peritoneum 
has  never  been  the  result  of  uncomplicated,  diiTuse,  acute  peritonitis. 
Peritonitis  from  strangulation  of  the  intestine  or  analogous  causes  is  of 
course  excepted.  But  in  puerperal  peritonitis  I  Iiave  noticed  a  fact  to 
which  I  have  nowhere  seen  an  allusion.  The  parietal  ])eritoneum  is  at 
two  points  in  the  abdomen  but  loosely  attached  to  the  wall.  One  of  these 
is  on  tlie  anterior  wall,  anterior  to  and  a  little  above  the  iliac  fossa ;  the 
other  is  above  and  below  the  kidney  on  each  side  of  the  body.  In  these 
parts  I  have  seen  the  membrane  forced  off  from  its  attachment  to  the 
walls,  which  with  it  made  a  sac  containing  pus.  Such  an  abscess,  if 
the  patient  live  long  enough,  would  doubtless  cause  the  death  of  tlie 
membrane. 

There  is  in  almost  every  case  of  peritonitis  more  or  less  of  serous 
effusion,  commonly  not  seen  at  first  on  opening  the  abdomen,  for  it  has 
sunk  into  the  pelvis.  It  is  transparent,  of  a  yellowish  hne,  and  some* 
limes  flocculi  of  lymph  are  found  in  it. 

Whether  the  inflammation  of  the  peritoneum  extends  to  organs  covered 
by  it  is  a  question  that  has  been  much  discussed  ;  but  it  is  admitted  that 
these  organs,  to  a  shallow  depth  on  tlicir  surface,  have  an  unnatural  color; 
and  when  it  is  rememberecl  that  tlie  j)eritoneum  is  nourished  by  vessels 
not  exclusively  its  own,  but  running  along  its  attadied  surface,  and  dis- 
tributed as  well  to  the  surface  of  the  organs  it  covers,  it  Ls  easy  to  admit 
that  to  a  very  limited  depth  the  organs  j>artake  of  the  inflammatory  dis- 
ease. This  supposition  gives  an  easy  explanation  of  the  constipation 
which  is  so  prominent  a  feature  amons  the  symptoms  of  the  disease. 

The  manner  in  which  the  false  membrane  is  disposed  of  in  those  who 
recover  is  an  interesting  question.  Forty  or  more  years  ago  Vogel 
described  the  process  by  which  the  new  effusion  became  a  living  tissue, 
and  the  manner  in  which  blood-corpuscles  and  blood-vessels  were  formed 
in  it ;  and  another  author  had  found  that  the  time  needed  to  complete  this 
vascularization  was  twenty  days.  But  now  Bauer  and  most  of  tlie  Ger- 
man writers  inform  us  that  the  coagulated  fibrin  is  converted  into  fatty 
matter  and  is  absorbed,  and  that  when  adhesions  occur  they  result  from 
the  coalescence  of  a  new  formation  of  the  connective-tissue  elements  built 
up  into  granules.  The  question,  then,  arises.  Will  the  chemical  consti- 
tution of  fibrin  jicrmit  its  convereion  into  oil?  If  it  will,  then  the 
further  question  presents  itself.  By  what  chemical  action  is  the  cliange 
effected  within  the  body  ?  I  do  not  intend  to  discuss  these  questions,  but 
propose  them  by  way  of  expressing  some  doubt  regarding  the  accuracy 
of  this  statement. 

I  have  always  supposed  that  the  epithelial  la^er  of  the  peritoneum  was 
pushed  off  by  the  first  of  the  effusions  in  peritonitis,  and  that  this  was 
one  of  the  causes  of  the  lustreless  appearance  of  die  membrane.    Thi^ 
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opinion  I  have  never  attempted  to  confirm  or  correct  by  the  microscope. 
Bauer  confounds  this  idea.  He  says :  "  The  deposition  of  fibrin  occurs 
before  the  endothelium  presents  any  changes.  This  fibrinous  effusion 
encloses,  primarily,  hardly  any  cellular  elements,  and  only  a  few  cast-off 
endothelial  cells  are  to  be  found  in  it.  The  endothelium  itself  is  swollen 
and  turbid ;  the  cell-body  is  increased  in  size ;  the  contents  are  granu- 
lar; multiplication  of  the  nuclei  is  apparent;  the  cells  are,  in  fact,  in 
active  division.  In  the  tissue  of  the  serous  membrane  itself,  soon  afler 
the  deposition  on  its  surface,  an  accumulation  of  iudiiferent  (?)  cells  takes 
place,  especially  around  the  vessels,  so  that  the  spaces  between  the  vessels 
are  thus  completely  filled  up.  The  fixed  connective-tissue  corpuscles  take 
part  in  the  inflammatory  process." 

Delafield  says :  "  If  the  autopsy  is  made  within  a  few  hours  afler  death, 
we  find  the  entire  peritoneum  of  a  bright-red  color  from  congestion  of 
the  blood-vessels ;  but  that  is  all :  there  is  no  fibrin,  no  serum,  no  pus ; 
epithelial  cells  are  increased  in  size  and  number."  For  this  kind  of  peri- 
tonitis he  proposes  the  term  cellular.  He  finds  it  in  cases  of  local  abscess 
of  the  abdommal  cavity  in  which  inflammatory  action  has  extended  over 
the  whole  membrane,  and  particularly  on  the  omentum  also,  in  the  first 
two  days  of  puerperal  peritonitis.  "The  ortlinary  form  of  acute  peri- 
tonitis is  attended  with  changes  in  the  endothelium  and  fixed  connective 
tissue,  and  with  the  production  of  senim,  fibrin,  and  pus."  He  describes 
the  migration  of  white  corpuscles  of  the  blood  through  the  walls  of 
capillaries  to  become  pus-cells,  and  then  says:  "Minute  examination 
shows  tliat  two  distinct  sets  of  changes  arc  going  on  at  the  same  time : 
first,  a  production  of  fibrin,  serum,  and  pus ;  second,  swelling  and  multi- 
plication of  the  endothelial  cells.  If  the  inflammation  is  very  intense, 
the  pus  and  fibrin  are  most  abundant ;  if  milder,  the  changes  in  the  endo- 
thelium are  more  marked." 

I  have  said  above  that  the  epithelium  is  early  washed  off  by  the 
inflammatory  effusions.  In  opposition— or,  perhaps  better,  in  correction 
— of  this  idea,  Delafield  says :  "  There  may  be  a  considerable  amount  of 
pus  produced,  and  yet  the  layer  of  endothelium  remains  in  place."  "  If, 
however,  tlie  pus  and  fibrin  are  produced  in  large  amounts,  the  endothe- 
lium falls  off  and  leaves  the  surface  of  the  peritoneum  bare."  The  con- 
nective-tissue cells  of  peritoneum,  he  says,  undergo  but  little  change  in 
the  first  three  days  of  the  inflammation,  "  but  by  the  seventh  day  these 
cells  are  marked  by  increase  in  size  and  number  in  all  parts  of  the  peri- 
toneum." 

Two  or  three  times  in  my  life  I  have  met  with  a  peculiar  arrangement 
of  the  false  membrane  and  serum  of  peritoneal  inflammation,  of  which  I 
do  not  remember  to  have  seen  a  description.  It  is  this :  the  serum  is  en- 
closed or  encysted  in  bladders,  the  walls  of  which  are  the  false  membrane. 
There  may  be  two  or  three  layers  of  these  bladders,  one  upon  another, 
all  more  or  less  flattened,  and  each  holding  from  two  to  six  ounces  of 
fluid.  It  would  seem  that  in  these  cases  the  inflammatory  activity  rose 
and  fell  in  its  progress,  early  reaching  the  point  at  which  coagulable 
lymph  was  effused,  then  falling  to  tlie  stage  in  which  serum  alone 
escaped.  This  serum  lifted  the  false  membrane  irregularly,  so  that  several 
}xx>ls  were  formed.  After  this  the  inflammation  returns  to  the  fibrous 
exudation  ^tage,  and  gives  to  these  bladders  a  floor  which  blends  with  the 
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roof  at  the  edges^  and  thus  makes  a  complete  sac.  Once  more  the  inflam- 
raatory  action  is  changed  in  its  intensity,  so  that  the  only  efiiision  is 
serum  ;  and  this  scrum  again  raises  the  new  layer  of  false  membrane  into 
bladders — not  always  or  generally  in  the  exact  position  of  the  first  series. 
Still  again,  the  inflammation  may  be  so  changed  as  to  make  a  fibrinoos 
flow  to  this  second  scries  of  bladders.  I  am  not  certain  that  I  have  seen 
a  third  series  of  these  rare  productions.  They  liave  doubtless  been  seen 
by  other  persons,  and  may  have  been  described.  I  have  not  been  an 
exhaustive  reader  on  the  subject,  but  I  can  well  understand  how  they 
may  have  been  called  hydatids  on  examination  of  the  sacs  without  looking 
at  the  contents.  The  fluid  in  the  cysts  is  simply  serum,  with  no  echinbooo- 
ens  sacs,  and  then  the  number  of  these  inflammatory  sacs  greatly  exceeds 
the  probable  number  of  the  fibrous  sacs  of  hydatids. 

Pus  in  laree  quantity  is  not  often  a  product  of  simple  acute  difiusive 
peritonitis,  altliough  it  is  frequently  found  in  that  form  of  the  disease  that 
attends  puerperal  fever,  septicsemia,  or  erysipelas.  Yet  I  have  seen  it  a 
few  timas.  The  pus  is  not  generally  pure,  but  is  mixed  with  serum 
in  different  proportions,  and  there  will  be  seen  at  the  same  time  deposits 
of  lymph  attached  to  the  peritoneum  or  scales  of  it  floating  in  the  flnid 
efiusion,  or  both.  There  is  reason  to  l)elieve  that  in  the  cases  of  this  class 
a  very  large  proportion  are  fatal  in  the  acute  stages,  but  in  the  cases  that 
live  for  a  few  weeks  the  pus  is  disposed  to  collect  in  pools  and  become 
abscesses  by  adhesions  around  them  at  their  borders.  These  abscesses  are 
disposed  to  find  an  exit  from  the  body.  In  one  case  four  abscesses  that 
were  found  in  this  way  in  different  parts  of  the  abdominal  cavity  liad 
each  burrowed  toward  the  umbilicus,  and  were  actually  dischai^ing  their 
contents  at  this  point  when  I  saw  the  case.  In  another  case  one  abscess 
only  was  formeu,  and  in  four  weeks  it  had  perforated  the  colon.  The 
opening  was  nearly  an  inch  in  diameter. 

Kalantarians  says,  in  eight  examinations  of  the  solar  and  hypogastric 
plexus  in  persons  who  had  died  of  acute  peritonitis  changes  which  he 
regards  as  mflammatory  had  occurred,  with  subsequent  opaque  swelling 
of  the  nerve-cells,  ultimate  fatty  degeneration,  broAvn  pigmentation,  and 
atrophy.  In  chronic  peritonitis  the  cells  are  often  converted  into  amor- 
phous pigment  matter,  with  increase  and  sclerosis  of  the  mngliunic  con- 
nective tissue.  Still,  it  is  worthy  of  notice  that  these  changes  do  not 
expi'ess  themselves  in  symptoms  in  those  that  recover. 

Etiology. — Numerous  writers  have  expressed  a  doubt  whether  a 
spontaneous  acute  peritonitis  ever  occurs,  or  if  it  is  ever  primary  its 
occurrence  in  this  way  is  very  rare.  Habershon*  has  presented  the  case 
with  more  apparent  force  than  any  other  writer.  He  studied  the  record 
of  five  hundred  autopsies  of  peritonitis  made  at  Guy*s  Hospital  durine 
twenty-five  years,  but  he  "  cannot  find  a  single  case  thoroughly  detailea 
where  the  disease  could  be  correctly  regarded  as  existing  solely  in  the 
peritoneal  serous  membrane." 

This  statement  must  be  received  with  some  caution.  In  twenty-five 
years  the  records  were  probably  made  by  a  number  of  different  persons, 
and  persons  of  varying  views  and  varying  capacity  and  judgment  It  is 
possible  that  the  quotation  may  embrace  some  of  the  changes  already 
referred  to  as  the  consequences  of  peritonitis.     It  does  embrace  the 
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"  when  inflammation  of  the  serous  membrane  occurs  in  the  course  of 
albuminuria,  pysemia,  puerperal  fever,  erysipelas,  etc."  It  also  includes 
"  peritonitis  caused  by  general  nutritive  changes  in  the  system,"  as  seen 
"  in  struma,  cancer,  etc.,"  "  comprising  also  those  cases  in  which  the  cir- 
culation of  the  peritoneum  has  been  so  altered  by  continued  hypersemia 
(mollifying  its  state  of  growth)  that  very  slight  existing  causes  suffice  to 
excite  mischief,  as  iu  peritonitis  with  cirrhosis,  disease  of  the  heart,  etc." 

With  these  explanations  the  statement  diifers  widely  from  what  it 
would  seem  to  mean  without  them.  It  is  far  from  saying  that  peritonitis 
always  follows  some  abdominal  lesion  and  is  caused  by  that  lesion. 

Habershon's  paper  was  published  twenty-three  years  ago,  and  during 
all  these  years  the  curative  treatment  of  peritonitis,  to  which  the  paper 
itself  gave  currency,  has  enabled  us  to  study  our  cases  after  recovery  as 
well  as  before  the  sickness,  and  it  can  hardly  be  doubted  that  a  much 
larger  proportion  of  the  cases  are  primary  and  idiopathic  than  either 
Louis  or  Habershon  found  reason  to  admit.  That  a  large  number  are 
produced  by  preceding  lesions  and  constitutional  conditions  no  one  will, 
be  likely  to  doubt. 

Among  the  500  post-mortem  examinations  of  peritonitis  reported  by 
Habershon,  he  found  preceding  disease  or  injury  recognizable  in  the 
abdominal  cavity  in  261.     The  following  is  his  table,  viz.: 

From  hernia,  of  which  19  were  internal  obstruction, 102 

Frora  injuries  or  operations 35 

From  perforation  of  the  stomach,  ileum,  oecum  and  appendix,  colon,  etc. 

(other  13  mentioned  with  hernia,  or  with  orcal  disease) 43 

And  leading  to  fecal  abscess  (2  otherwise  mentioned) 17 

From  typhoid  ulceration  without  perforation 5 

From  disease  or  operation  on  bladder  and  pelvis,  viscera,  etc 42 

From  disease  of  the  liver  and  gall-bladder 11 

From  acute  disease  of  the  colon  (3  others  enumerated  with  perforation)  .   .      3 
From  disease  of  the  cascum  or  appendix  (9  others  previously  mentioned)  .   . 3 

261 

Habershon  says  that  in  the  (his)  second  and  third  divisions  of  the  cases 
the  causes  were  as  follows : 

From  Brighf  8  disease 63 

From  pyaemia,  13;  erysipelas,  5;  puerperal  fever,  10;  with  pneumonia,  3  .    31 

From  strumous  disease 70 

From  cancerous  disease 40 

From  hepatic  disease 27 

From  heart  disease 9 

240 

I  have  drawn  thus  liberally  from  Habershon's  paper  because  it  is  the 
only  paper  that  I  know,  in  any  language,  founded  on  the  analysis  of  a 
large  number  of  cases  (for  five  hundr^  post-mortem  examinations  is  a 
large  number  for  a  disease  no  more  frequent  than  peritonitis),  in  the  belief 
that  he  dealt  with  facts  and  that  his  conclusions  must  be  of  great  value. 
He  may  differ  with  other  physicians  regarding  what  constitutes  strumous 
disease  and  in  the  agency  of  heart  disease.  He  may  have  mistaken  coin- 
cidence for  consequence,  but  the  paper  bears  the  marks  of  honesty  and 
good  faith  from  the  beginning  to  tne  end. 

In  Habershon's  second  division,  under  which  he  ranks  the  cases  of 
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I>eritonitis  caused  by  "  a  changed  condition  of  the  blood,"  he  ascribes  63 
to  albuminuria.  Every  physician  knows  how  often  meningitis  or  peri- 
carditis or  pleurisy  may  occur  under  these  circumstances,  especially  in 
young  persons ;.  but,  for  myself,  I  cannot  but  express  surprise  at  these 
figures.  In  one  capacity  or  another  I  have  been  connected  with  large 
hospitals  for  forty-eight  years,  and  have  seen  many  cases  of  albuminuria 
in  private  practice,  and  can  recall  but  few  instances  in  which  kidney 
disease,  excepting  cancer  and  other  tumors,  has  terminated  in  peritonitis. 
In  modification  of  this  statement,  however,  it  is  proper  to  add  that  the 
hospital  physician  cannot  know  how  half  the  diseases  he  treats  terminate, 
on  account  of  the  American  plan  of  interrupted  service,  juid  even  le^^s 
can  he  know  of  the  mode  of  death  in  cases  which  he  sees  in  consultation. 
Even  with  this  admission,  from  my  standpoint  it  is  not  easy  to  believe 
that  one-eighth  of  the  cases  of  peritonitis  are  caused  by  albuminuria. 

The  word  pyaemia  used  by  Habershon,  it  seems  to  me,  ought  to  be 
replaced  by  septicaemia,  and  it  has  been  by  many  of  the  profession. 
S^dillot  many  years  ago  proved  that  laudable  pus  injected  into  the  blood- 
vessels of  the  dog  produced  no  signs  of  disease,  but  that  septic  pus,  so 
used,  was  followed  by  grave  symptoms,  even  death.  Among  the  author's 
cases  thirteen  were  associated  with  the  septic  poison.  He  also  found  five 
which  he  thinks  were  independent  of  erysipelas.  One  in  one  hundred 
is  a  proportion  hardly  large  enough  to  establish  the  relation  of  cause  and 
effect  s^iast  the  chances  of  concurrence. 

I  can  make  a  remark  with  reference  to  the  inquiry  by  C.  Dubacy  in 
the  October  number  (1881)  of  the  American  Journal  of  Medical  Sciences, 
whether  diphtheria  produces  peritonitis.  When  diphtheria  became  epi- 
demic among  us  in  1860  or  1861  for  several  years,  I  saw  a  great  deal  of 
it,  but  did  not  recognize  any  relation  between  it  and  peritonitis. 

The  relations  of  hernia,  injuries,  and  operations  to  peritonitis  need  no 
commentary. 

Perforations  of  the  alimentary  canal  may  require  some  illustrative 
statements.  These  occur  most  frequently  in  the  vermiform  ap'pendix 
of  the  caecum,  and  are  almost  invariably  caused  by  some  irritating  sub- 
stance imprisoned  in  its  tube.  In  some  cases  it  is  a  seed  of  some  fruit, 
as  the  orange  or  lemon  ;  in  others,  a  cherry-pit ;  in  one  that  I  remember 
it  was  a  small  stone,  such  as  is  sometimes  found  in  rice;  in  others,  a  hard 
fecal  concretion ;  in  one,  a  child,  a  singular  formation :  a  strawberry-seed 
was  the  centre ;  around  this  a  layer  of  fecal  matter,  around  the  fecal 
matter  a  calcareous  layer,  on  this,  again,  a  fecal  layer,  and  so  on  to  the 
number  of  six  layers,  the  external  one  being  calcareous.  This  body  was 
about  one-fourth  of  an  inch  in  diameter,  and  may  have  been  years  in 
forming.  In  this  connection  I  may  state,  per  contra,  that  I  am  informed 
that  in  a  pathological  museum  in  Boston  is  preserved  an  appendix  that 
contains,  and  did  contain,  a  large  number  of  bird-shot,  which  did  no 
mischief  except  to  enlarge  the  appendix.  This  was  from  the  body  of  a 
man  who  had  shot  and  eaten  many  birds.  My  observation  has  led  me 
to  the  belief  that  a  large  proportion  of  the  cases  of  peritonitb  occurring 
in  children  are  due  to  perforation  of  the  appendix. 

Of  the  diseases  of  the  liver  producing  acute  diffuse  peritonitis,  the 
foremost,  I  think,  is  abscess,  single  or  multiple.  The  dinerent  modes  in 
which  gall-stones  may  produce  it  may  be  illustrated  by  the  following 
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cases :  (1)  A  lady  died  of  acute  peritonitis.  At  post-mortem  examination 
a  large  abscess  was  found,  bounded  above  by  the  liver,  in  other  directions 
by  adherent  intestines;  it  contained  nearly  a  quart  of  pus:  at  the  bottom 
of  the  sac  was  a  single  gall-stone,  very  large  and  very  black ;  the  gall- 
bladder was  perforated  and  very  much  shrunken.  The  gall-stone  had 
caused  an  ulceration  of  the  gall-bladder,  but  none  of  the  intestines,  in 
this  respect  differing  from  the  pixK5ess  known  as  painless  transit  of  a  gall- 
stone. So  the  calculus  caused  the  abscess,  and  the  abscess  caused  the 
general  peritonitis.  (2)  A  lady  between  fifty  and  sixty  years  of  age  had 
ViW  attack  of  gall-stone  pains;  she  had  had  them  before.  In  a  few  hours 
?ymptoms  of  peritonitis  were  manifest,  and  she  died.  The  post-mortem 
examination  snowed  the  ductus  cysticus  was  ulcerated  and  perforated. 
Two  gall-stones  of  large  size  had  been  formed  in  the  gall-bladder,  and 
had  been  pushed  forward  into  the  duct  about  halfway  to  the  common 
duct,  leaving  it  enlarged  as  they  advanced.  The  foremost  one  had  caused 
an  ulcer  on  the  anterior  or  lower  side  of  the  duct,  and  bile  had  escaped, 
staining  all  the  right  half  of  the  abdominal  cavity,  and  throughout  this 
half  only  the  parts  were  covered  with  false  membrane  and  stained  with 
bile. 

These  cases  are  not  so  very  uncommon.  John  Freeland  of  An- 
tigua had  a  patient,  a  colored  woman  sixty-five  years  of  age,  who  had 
been  suffering  from  intermittent  fever,  gastric  aisorder,  and  retching. 
In  one  of  the  vomiting  spells  she  experienced  great  pain,  which,  bein^ 
relieved  by  an  opiate,  soon  returned  and  was  attended  by  tympanitic  and 
tender  abdomen.  Death  occurred  in  collapse  about  eight  hours  later. 
The  cavity  of  the  abdomen  was  found  filled  with  blood  and  bile,  the 
intestines  inflamed  and  gangrenous  in  spots,  and  there  was  general  peri- 
tonitis. The  gall-bladder  was  empty ;  the  hepatic  duct  was  lacerated, 
and  contained  pouches  in  which  gall-stones  were  encysted.  One  of  these 
bags  was  lacerated.  This  laceration  was  surrounded  by  evidences  of 
recent  inflammation,  and  caused  the  general  peritonitis.^ 

The  perforations  of  the  stomach  which  I  have  seen  have  been  attended 
by  little  inflammation  of  the  peritoneum.  Death  has  followed  this  acci- 
dent in  twenty  to  thirty-six  hours.  There  has  been  little  pain,  little 
tumefaction  of  the  bowels,  little  tenderness,  but  a  sense  of  sinking  and 
a  peculiar  feeling  at  the  stomach  which  the  patient  finds  it  difficult  to 
describe. 

The  ulcers  of  dysentery  do  at  times  perforate  all  the  coats  of  the  colon, 
and  yet  do  not  with  any  uniformity  cause  general  peritonitis ;  but  as  the 
destructive  process  approaches  the  outer  covering  the  latter  becomes 
inflamed,  and  lymph  enough  is  effiised  to  close  the  opening  and  prevent 
the  escape  of  the  contents  of  the  intestine ;  so  that,  while  perforation  is 
not  uncommon,  I  have  rarely  seen  diffuse  peritonitis  accompanying  dys- 
entery. 

Habershon  reports  5  cases  in  which  incomplete  typhoid  ulcers  of  the 
intestines  caused  peritonitis,  and  15  from  the  complete  perforation.  I 
believe  that  the  physicians  of  this  country  and  those  of  France  have 
found  the  complete  perforation  much  the  most  common. 

I  do  not  remember  to  have  seen  fecal  accumulation  in  the  intestinen 
produce  peritonitis  at  all  general.     I  did  see,  years  ago,  a  man  of  middlo 

^  The  Medical  Record,  Bee  9, 1882. 


1140  PERITONITIS, 

age  in  whom  fecal  impaction  in  the  ascending  colon  had  caused  destmo- 
tion  of  all  the  layers  of  the  abdominal  wall  on  the  right  side,  so  that  the 
contents  of  the  intestine  were  exposed  to  view  in  a  space  of  three  inche? 
by  two.  This  implies  that  there  had  been  peritoneal  inflammation  enough 
to  seal  the  intestine  to  the  abdominal  wall  on  all  the  borders  of  this  extra- 
ordinary ulcer.  The  man  recovered  in  about  six  months,  and  returned  to 
his  business. 

The  inconsiderable  operation  of  tapping  for  abdominal  and  ovarian 
dropsy  has  sometimes  been  followed  by  acute  peritonitis.  In  the  early 
part  of  my  professional  life  I  met  with  several  such  cases,  and  have  wit- 
nessed the  same  from  time  to  time  since.  These  were  mostly  cases  of 
dropsy  from  cirrhosis  of  the  liver.  Habershon  found  5  such  cases,  and 
7  in  the  tapping  of  ovarian  cysts. 

The  rupture  of  ovarian  cysts  has  produced  peritonitis,  but  in  a  larger 
number  of  cases  such  rupture,  even  when  the  result  of  violence,  has  not 
led  to  inflammation  ;  but  the  l^idney  secretion  has  been  greatly  augmented 
and  the  fluid  absorbed,  so  that  the  rupture  has  been  beneficial  rather  than 
harmful. 

Tumors,  particularly  those  of  a  malignant  character,  are  apt  to  grow  to 
the  surrounding  structures  by  adhesions  the  result  of  chronic  innamma- 
tion,  but  now  and  then  they  provoke  an  acute  attack  which  becomes  gen- 
eral. Benign  tumors  may,  in  rare  instances,  do  this.  In  one  case  a  man 
died  of  acute  peritonitis,  and  the  examination  showed  that  a  tumor  noticed 
before  death,  a  very  large  serous  cyst  standing  out  of  the  left  kidney,  down- 
ward-forward, was  the  only  lesion  that  antedated  the  inflammation. 

Infiltration  of  urine,  in  any  of  the  several  ways  in  which  it  can  reach 
the  peritoneum,  is  a  cause  of  peritonitis.  Pelvic  cellulitis  may  also  be  a 
cause,  though  twenty  or  thirty  cases  in  suooession  may  run  a  favorable 
course  with  no  secondary  lesions;  it  is  still  recognized  as  one  of  the 
occasional  causes  of  peritonitis. 

Among  the  rare  causes  of  diffusive  peritonitis  is  perforation  of  the  intes- 
tine by  lumbricoid  worms.  In  such  cases  the  product  of  the  inflammatory 
action  is  apt  to  be  sero-purulent,  with  but  a  limited  amount  of  fibrin.  E. 
Marcus  reports  such  a  perforation,  and  it  was  called  by  Peris  ascarido- 
phagie.  The  worms  were  apparently  not  found  in  the  peritoneal  cavity, 
but  in  the  intestines.  The  perforation  had  bloodless  edges,  which  lay 
quite  close  upon  one  another,  as  if  they  had  been  separated  by  a  piercing 
action  of  the  attenuated  extremity  of  the  parasite  not  eaten  through.' 

Lusk  finds  that  certain  vaginal  injections  excite  a  local  peritonitis. 
Sentey  gives  the  details  of  a  case  in  which  a  midwife  undertook  to  pro- 
cure an  abortion  by  the  douche.  She  used  a  tube  that  was  large  with  a 
spreading  mouth  or  opening,  which  probably  received  the  neck  of  the 
uterus  in  such  a  way  as  to  prevent  the  return  of  the  water.  It  was,  in 
consequence,  forced  into  the  uterus  and  through  one  of  the  Fallopian 
tubes  into  the  peritoneal  cavity.  By  this  a  rapidly-fatal  peritonitis  was 
developed.  He  refers  to  two  other  similar  cases.  It  would  seem  that 
this  mode  of  procuring  abortion  can  be  frightfully  misused,  however  safe 
it  may  be  in  skilful  hands. 

There  is  a  word  still  to  be  said  regarding  the  difference  between  perito- 
nitis produced  by  wounds,  operations,  violence,  and  internal  growths,  or 

*  N.  F.  Med.  Jtmmal,  Jan.  27, 1883. 
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what,  with  a  little  liberty,  may  be  called  traumatic  causes,  and  that  which 
arises  spontaneously  or  without  recognizable  cause.  The  first  shows  a 
tendency  to  limit  itself  to  the  immediate  neighborhood  of  the  injury,  and 
more  frequently  does  not  become  general ;  while  the  latter  spreads  pretty 
quickly  over  the  whole  extent  of  the  peritoneum. 

Symptoms. — There  is,  perhaps,  no  grave  disease  whose  symptomatol- 
ogy is  more  easily  iuterpretecl,  in  wliich  the  diagnosis  is  more  easily  made, 
than  the  average  case  of  acute  diffuse  peritonitis.  Yet  there  are  obscure 
cases  which  it  is  difficult  to  recognize. 

In  a  well-marked  case  the  first  symptom  is  pain.  Chomel  and  even 
some  later  writers  believe  that  chill  precedes  the  pain,  but  to  the  best  of 
my  recollection  it  has  not  generally  so  occurred  to  me ;  and  the  question 
arises.  Have  they  kept  the  symptoms  of  puerperal  peritonitis  separated 
from  those  of  simple  peritonitis? 

The  pain  is  first  felt  in  a  somewhat  limited  space  in  the  abdomen,  and 

fretty  rapidly  spreads,  so  that  it  is  soon  felt  in  every  part  of  the  bowels, 
t  may  remain  greatest  in  the  part  where  it  first  began,  but  there  are 
m^ny  exceptions  to  this  statement.  As  the  disease  advances  the  pain  and 
tenderness  become  more  marked,  and  the  patient  will  try  to  diminish  the 
tension  of  the  abdominal  walls  by  lying  on  his  back  and  by  bending  the 
hip-  and  knee-joints,  oflen  also  for  the  additional  purpose  of  lifting  the 
bedclothes  from  his  abdomen.  Often  the  patient  will  resist  the  physi- 
cian's movement  to  examine  his  bowel  with  the  hand.  In  the  last  few 
hours  of  life  the  pain  ceases. 

The  pulse  in  its  frequency  follows  the  advances  in  the  disease.  At  the 
onset  it  is  not  much  accelerated,  but  in  two  or  three  hours  it  may  reach 
100  to  120  in  the  minute.  Besides  becoming  more  frequent,  it  becomes 
smaller  in  volume  and  more  tense.  Toward  the  end  of  a  fatal  case  it 
may  reach  140  to  160  in  the  minute  and  be  very  small. 

In  the  early  hours  of  peritonitis  the  bowels  begin  to  swell,  and  percus- 
sion shows  tliat  the  swelling  is  caused  by  gaseous  accumulation.  This 
increases  as  the  disease  goes  on,  so  that  in  some  the  bowels  become  greatly 
distended — so  much,  indeed,  as  to  diminish  the  thoracic  space  and  inter- 
fere with  the  respiration.  As  the  disease  advances  the  tympanitic  reso- 
nance may  give  place  to  dulness  on  percussion  on  the  sides  and  lower 
part  of  the  abdomen.     This  is  due  to  fluid  effusion. 

Before  the  introduction  of  opium  in  the  treatment  of  peritonitis  the 
green  vomit  was  a  marked  feature  of  the  disease.  It  occurs  in  other  con- 
ditions, but  rarely,  and  its  occurrence  in  this  disease  was  so  common  that 
it  was  regarded  as  almost  diagnostic.  The  fluid  vomited  is  of  a  spinach- 
green  color,  and  the  color  is  probably  derived  from  the  bile ;  at  least,  I 
have  examined  it  repeatedly  for  the  blood-elements,  and  have  not  found 
them.     In  these  days  this  symptom  of  peritonitis  is  not  often  observed. 

Constipation  is  absolute  in  uncomplicated  peritonitis  of  ordinary  sever- 
ity, and  I  believe  is  aiused  by  a  temporary  paralysis  of  the  muscular  layer 
of  the  intestine.  It  has  already  been  stated  that  the  blood-supply  of  the 
peritoneum  is  through  vessels  whose  capillaries  are  shared  by  that  mem- 
brane and  the  tissues  which  it  covers.  Inflammatory  action  in  the  ]x?ri- 
toneum  of  average  severity  would  naturally  extend  to  this  muscular  layer 
and  render  it  inactive.  When  the  inflammation  abates  it  recovers  itn 
contractile  power.     Thus,  the  intestines  become  entirely  insensitive  to 
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cathartic  medicines.  This  fact  is  not  observed  in  puerperal  peritonitis, 
probably  because  the  large  share  which  the  uterus  takes  of  the  disease 
may  act^  in  some  degree,  as  a  derivative ;  and  then,  so  far  as  I  know,  the 
muscular  layer  of  the  intestines  does  not  undergo  the  change  of  color  and 
appearance  in  the  latter  disease  that  has  been  observed  in  the  former. 
This  obstinate  constipation  has  been  noticed  from  the  first  discovery  of 
the  disease,  and  during  forty  years  in  the  first  part  of  this  oentury  manj 
physicians  believed  that  if  they  could  overcome  it  their  patients  would 
recover.  The  present  interpretation  of  this  conviction  is  that  if  catharsis, 
which  was  very  rarely  eflFected,  did  precede  recovery,  the  disease  was  not 
of  a  grave  type — if,  indeed,  it  was  peritonitis  at  all. 

Sometimes  peritonitis  occurs  in  the  course  of  a  diarrhoea ;  then  the  con- 
stipation is  not  at  once  established,  but  the  symptoms  of  the  two  diseases 
concur  for  one  or  two  days,  when  the  diarrhoea  ceases. 

Abdominal  respiration  ceases  when  peritonitis  is  established,  eithei 
because  the  movements  of  the  diaphragm  produce  pain  or  because  the 
diaphragm  is  partly  paralyzed,  as  'is  the  muscle  of  the  intestines.  Then 
the  gaseous  distension  of  the  bowels  obstructs  the  action  of  this  muscle. 
As  a  clinical  fact  it  is  important,  and  has  often  helped  me  in  a  diagnosis. 
Another  kindred  fact  is  that  all  the  indications  of  peristaltic  action  cease. 
I  have  a  great  many  times  placed  my  hand  on  the  abdomen  and  patiently 
waited  for  a  sensation  that  would  be  evidence  of  intestinal  movements, 
but  did  not  discover  any — have  placed  my  ear  on  the  surface  of  the  abdo- 
men, and  have  long  listened  for  the  gurgling  which  is  so  constant  in 
healthy  bowels,  and  have  listened  in  vain.  In  this  respect  my  observa- 
tions differ  from  those  of  Battey,  who  reports  that  he  has  heard  the  fric- 
tion of  the  newly-made  false  membrane  in  respiration,  while  I  concur 
with  him  in  the  statement  that  the  sensation  of  friction  can  be  felt  by 

Sressure  of  the  ends  of  the  fingers  into  the  abdominal  wall  so  as  to  pro- 
uce  indentation.  It  should  be  said  r^rding  the  friction  sound  in  res- 
piration that  Battey  has  the  support  of  Chomel,  and  he  in  his  turn  quotes 
Barth  and  Roger;  so  that  there  may  be  in  this  sigu  more  than  I  have 
thus  far  found.     (See  case  hereafter  related.^ 

The  temperature  of  the  body  is  not,  consiaering  the  extent  of  mem- 
brane involved,  remarkably  high.  I  have  recently  attended  a  most  care- 
fully-observed case  in  which  the  temperature  never  rose  above  104®  F. 
It  falls  below  the  temperature  of  health  as  the  disease  approaches  a  fiital 
termination. 

From  the  time  this  disease  was  recognized  as  a  separate  and  distinct 
affection  the  countenance  has  fixed  the  attention  of  writers.  The  face  is 
pale  and  bloodless  and  the  features  pinched,  and  the  general  expression  is 
one  of  anxiety  and  suffering.  I  do  not  remember  to  have  seen  a  flushed 
face  in  peritonitis,  although  the  degree  of  paleness  differs  in  different 
patients. 

The  mind  is  almost  always  clear,  unless  disturbed  by  the  medidnes 
used  in  the  treatment.  Yet  cases  are  recorded  in  which  a  mild,  and  still 
more  rarely  a  violent,  delirium  has  been  noticed.  Subsultus  tendinom, 
and  even  convulsions,  have  been  witnessed,  but  whether  these  symptoms 
belong  to  the  peritonitis  or  to  an  accompanying  uraemia  has  not  received 
the  attention  of  those  who  have  witnessed  them. 
The  urine  is  usually  scanty  and  high-colored,  but  it  does  not  often 
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contain  either  albumen  or  casts.  This  statement  is  presumably  untrue 
of  the  cases  in  which  Bright's  disease  preceded  the  peritonitis  and  is  sup- 
posed to  be  the  cause  of  it — a  variety  of  the  disease  with  which  I  have 
already  declared  my  scanty  acquaintance.  The  urine  is  often  voided  with 
difficulty,  and  sometimes  retained,  so  that  resort  to  a  catheter  becomes 
necessary. 

The  symptoms  of  this  disease  are  not  invariable.  In  one  case  the 
inflation  of  the  bowels  is  only  enough  to  be  perceptible ;  in  another,  as 
I  have  said,  it  becomes  a  distressing  symptom,  while  in  most  the  bowels 
are  obstinately  constipated.  A  case  may  now  and  then  occur  in  which 
evacuations  can  be  procured  by  cathartics.  Pain  is  regarded  by  all  phy- 
sicians as  the  most  constant  symptom,  and  it  has  existed  in  every  case 
that  I  have  seen,  or  at  least  tenderness ;  but  the  late  Griscom  stated  to 
me  that  a  man  once  came  to  his  office  for  advice  in  whom  he  suspected 
peritonitis;  but  the  man  asserted  that  he  had  no  pain,  and  the  doctor 
placed  his  fist  on  the  abdominal  wall  and  pushed  backward  till  he  was 
resisted  by  the  spinal  column,  the  man  asserting  that  the  pressure  did  not 
hurt  him ;  yet  he  died  the  next  day,  the  doctor  declared,  of  peritonitis. 
This  may  be  credible  in  view  of  the  fact  that  absence  of  pain  in  puerperal 
peritonitis  is  not  very  uncommon.  The  green  vomit,  which  was  expected 
in  all  cases  forty  years  ago,  for  the  most  part,  as  I  have  intimated,  disap- 
pears under  the  opium  treatment.  There  are  persons  in  whom  peritonitis 
does  not  accelerate  the  pulse  beyond  100  beats  in  the  minute.  The  pain, 
in  rare  cases,  remits  and  recurs  with  some  degree  of  regularity,  in  this 
respect  resembling  intestinal  colic.  Andral  reports  such  a  case ;  I  have 
also  witnessed  it. 

Mortality. — Up  to  the  time  when  the  opium  treatment  was  adopted, 
peritonitis  was  a  fearful  woixl ;  a  large  proportion  of  those  attacked  by  it 
died  of  it:  In  1832,  I  began  to  visit  hospitals  as  a  medical  student,  and 
for  eight  years,  at  home  or  abroad,  was  almost  a  daily  attendant.  The 
number  of  recoveries  of  those  that  I  saw  in  that  time  can  be  counted  on 
the  fingers  of  one  hand.  This  may  be  regarded  as  its  natural  mortality, 
for  the  treatment  of  that  day  seemed  to  exercise  little  or  no  control  over 
it.     (Farther  on  this  matter  will  be  referred  to  again.) 

Duration. — Chomel  believed  that  the  disease  might  prove  fatal  in 
eighteen  hours,  while  he  regards  its  average  duration  as  seven  or  eight 
days.  I  very  much  doubt  whether  peritonitis,  not  caused  by  perforation, 
violence,  or  surgical  operation,  was  ever  fatal  in  eighteen  hours.  I  do  not 
remember  any  case  of  shorter  duration  than  two  or  three  days.  Then,  on 
the  other  hand,  the  period  of  seven  or  eight  days  in  the  fatal  cases  appears 
to  me  too  long.  In  the  early  part  of  my  professional  life  I  remember  to 
have  looked  for  death  in  three  or  four  days.  At  present,  in  the  fatal  cases, 
life  is  prolonged  to  double  or  more  than  double  that  time.  In  the  major- 
ity of  those  tnat  recover  at  present  the  duration  of  the  symptoms  is  from 
two  days  to  a  week ;  in  a  few  they  have  continued  fourteen  days ;  and 
lately  1  have  assisted  in  the  treatment  of  a  case  in  which  there  was  little 
amelioration  for  forty  days,  and  yet  the  peritonitis  was  cured. 

Diagnosis. — When  the  symptoms  are  fully  developed  there  are  few 
diseases  that  are  more  easily  recognized.  It  is  when  these  symptoms  are 
slowly  or  irregularly  manifested,  or  when  some  other  disease  which  may 
account  for  many  of  the  symptoms  occurs  with  it  or  precedes  it,  that  there 


1144  PERITONITIS. 

should  be  any  real  dii&cultj.  It  is  customary  to  regard  the  danger  of 
confounding  the  transit  of  a  renal  or  hepatic  calculus  with  peritonitis  as 
worthy  of  comment.  But  if  the  reader  will  turn  to  the  articles  in  this 
work  which  relate  to  these  topics,  he  will  find  the  symptoms  so  widely 
different  from  those  enumerated  in  this  article  as  belonging  to  peritonitis 
that  he  will  be  surprised  that  this  item  in  the  diagnosis  should  have  occu- 
pied so  much  room. 

In  a  case  ali'eady  referred  to,  in  which  peritonitis  followed  gall-stone 
pains,  the  transition  was  so  marked  by  the  rapid  acceleration  of  the  pulse 
and  swelling  of  the  abdomen  that  each  of  the  three  physicians  in  attend- 
ance at  once  appreciated  the  significance  of  the  change.  A  physician  wlio 
i*esided  in  the  country  called  on  me  to  report  his  own  case.  He  had  a 
little  before  had  a  very  painful  affection  of  the  abdomen  which  continued 
for  three  days.  The  pain  was  paroxysmal,  confined  to  the  region  of  the 
liver,  back  and  front,  for  one  day ;  afler  that  there  was  some  tenderness 
over  most  of  the  abdomen,  but  no  tympanitis.  His  pulse  became  fre- 
quent and  his  temperature  advanced  to  103^.  His  physicians  believed 
that  these  symptoms  justified  them  in  treating  him  for  peritonitis.  Yet 
his  position  in  bed  was  constantly  changed,  and  no  one  attitude  long 
continued — o.  restlessness  which  never  occurs  in  peritonitis,  but  is  com- 
mon in  calculus  transits.  Add  to  this  the  absence  of  gaseous  distension 
and  of  the  green  vomit,  the  paroxysmal  character  of  the  pain  (thougli  1 
remember  one  case  in  which  peritoneal  pain  increased  and  diminished 
somewhat  regularly,  but  only  one),  and,  finally,  tlie  sudden  cessation  of 
the  pain,  such  as  oflen  happens  in  calculus  transit  when  the  calculus 
passes  into  the  intestine, — it  is  plain  that  his  sufferings  were  caused  by 
a  gall-stone.  The  elevation  of  temperature  was  the  result  of  a  long- 
continued  worry  of  the  nervous  system,  and  the  abdominal  tenderness 
came  from  the  many  times  repeated  contraction  of  the  abdominal  mus- 
cles which  occurs  iii  hepatic  colic.  And  then,  to  make  the  diagnosis  more 
complete,  this  gentleman,  after  twelve  or  fourteen  hours  of  pain,  beaime 
jaundiced — in  the  end  very  much  so.  There  was  no  absolute  constipa- 
tion, and  the  stools  were  of  the  color  of  clay  from  the  absence  of  bile. 

The  points  of  difference  between  renal  colic  and  peritonitis  are  even 
better  defined  and  easier  recognized  than  those  between  it  and  hepatic  colic. 

In  intestinal  colic  there  may  be  some  inflation  of  the  bowels,  and  if  it 
continues  a  day  or  two  there  may  be  some  tenderness ;  but  it  is  for  the 
most  part  distinguished  from  peritonitis  by  the  intermittent  or  remittent 
character  of  the  pain,  by  its  greater  severity  while  it  lasts,  by  its  court- 
ing, rather  than  repulsing,  pressure,  by  the  moderate  acceleration  of  the 
pulse,  by  no  or  only  slight  elevation  of  temperature  (exception  being 
made  for  long  continuance),  by  the  absence  of  the  green  vomit,  by  tlie 
absence  of  the  fixed  position  of  peritonitis,  etc. 

There  does  not  seem  to  me  any  need  of  spending  time  to  distinguish 
gastritis  or  enteritis  or  neuralgia  from  peritonitis,  their  symptoms  are 
so  wholly  different;  and  if,  as  is  said,  the  mucous  inflammation  can 
penetrate  all  the  coats  of  the  stomach  or  intestine,  and  so  cavse  inflam- 
mation of  the  peritoneal  layer,  that  is  peritonitis,  and  will  be  distin- 
guished by  the  proper  symptoms  of  peritonitis. 

Treatment. — ^Chomel^  says:  "If  general  peritonitis  is  iuUmse,  it 

^  Dictioniniaire  de  Midecine^  1841. 
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should  be  attacked  by  the  most  powerful  therapeutic  agents.  One  should 
immediately  prescribe  a  large  bleeding  from  the  arm — from  500  to  600 
grammes,  for  example — and  repeat  according  to  the  need  once  or  even 
twice  in  the  first  twenty-four  hours ;  apply  to  the  abdomen,  and  partic- 
ularly to  the  part  of  it  where  the  pain  was  first  felt,  leeches  in  large 
number — ^fifty,  even  a  hundred — ^as  the  violence  of  the  disease  may 
demand  and  the  strength  of  the  patient  will  permit."  He  re(X)mmenas 
baths,  presumably  tepid,  and  describes  an  apparatus  by  which  the 
patient  can  be  put  into  the  bath  and  lifled  out  of  it  without  pain  ;  pre- 
scribes a  fixed  posture,  gentle  laxatives,  mercurial  frictions,  blisters; 
conditionally  and  doubtfully,  paracentesis,  emetics  under  certain  cir- 
cumstances— musk,  etc.  under  others.  In  the  treatment  of  general 
Eeritonitis  there  is  no  reference  to  opium.  The  word  does  not  occur, 
ut  it  does  in  the  treatment  of  peritonitis  following  perforation.  In 
this  condition  he  would,  among  other  things,  give  opium  k  haute  dose, 
but  he  does  not  prescribe  any  repetition  or  give  any  details.  It  is  prob- 
able that  the  idea  was  obtained  from  Graves,  whose  first  use  of  opium 
in  this  accident  was  in  1821,  although  its  first  publication  appears  to 
have  been  by  Stokes  in  1832. 

Wardell,^  who  has  written  the  latest  treatise  on  the  disease  we  are  con- 
sidering, relies  gi'eatly  on  bloodletting,  but  falls  short  of  Chomel  in  the 
quantity  of  blood  he  would  take — would  bleed,  not  to  withdraw  a  cer- 
tain number  of  ounces,  but  to  produce  certain  efiects.  The  venesection 
is  to  be  followed  by  the  application  of  leeches — ^twenty,  thirty,  or  forty 
— ^to  the  abdomen;  after  this  turpentine  applications  to  the  bowels. 
After  depletion,  he  says,  opium  should  be  given  at  once:  "two  or  three 
grains  may  be  given  in  urgent  cases.''  Vesication  he  calls  "  another  of 
our  aids."  He  disapproves  of  cathartics,  but  when  there  is  accumula- 
tion in  the  colon  would  use  injections.  "Opium  in  the  asthenic  form  is 
the  chief  agent,  and  Graves  and  Stokes  were  among  the  first  physicians 
who  gave  it  very  largely."  "  Two  or  three  grains  may  at  first  be  pre- 
scribed, and  a  grain  every  four  or  three,  or  even  two,  hours  afterward." 
"  In  perforation  there  is  sometimes  great  toleration  of  the  drug.  Mur- 
chison  has  known  so  large  a  quantity  as  sixty  grains  to  be  given  in  three 
days  with  impunity."  Mercurials,  he  thinks,  are  of  doubtful  efficacy. 
In  the  paragraph  devoted  to  the  treatment  of  puerperal  peritonitis  the 
word  opium  does  not  occur,  and  it  is  only  by  a  very  doubtful  inference 
that  we  can  assume  that  he  would  ever  use  it.  Chomel  makes  no  allu- 
sion to  the  use  of  opium  in  the  same  disease. 

For  two  years  (1834-36)  I  was  connected  with  the  New  York  Hospital 
as  house-physician  or  in  positions  by  which  that  ofiice  is  reached.  The 
treatment  of  acute  diffuse  peritonitis  then  and  there  was  formulated  as 
follows :  First,  a  full  bleeding  from  the  arm,  commonly  sixteen  ounces, 
then  a  dozen  or  more  leeches  to  the  abdomen ;  following  this,  another 
bleeding  or  not,  in  the  discretion  of  the  physician.  Meantime,  the 
patient  would  take  half  a  grain  to  a  grain  of  calomel  every  two  hours, 
with  a  little  opium  "to  prevent  the  calomel  acting  on  the  bowels,"  of 
which  there  was  no  danger,  in  truth.  Mercurial  inunction  was  used  at 
the  same  time.  The  belief  was  that  after  depletion  the  most  important 
thing  was  "to  establish  mercurial  action  in  the  system ;"  in  other  words^ 

^  Eeyriold^a  System  of  Medicine, 
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^^to  diminish  the  plasticity  of  the  blood/'    Under  this  plan  I  saw  om< 
recovery  in  these  two  years. 

In  1840,  I  went  to  Vermont  to  give  a  course  of  lectures  in  the  Ver- 
mont Medical  College,  and  while  there  was  called  by  the  physicians  to 
see  with  them  several  cases  of  peritonitis.  I  found  that  they  were  treat- 
ing the  disease  on  the  Armstrong  plan ;  that  is,  bleeding  freely,  and  then 
administering  a  full  dose  of  opium,  as  they  said,  ^'  to  prolong  the  effects 
of  the  bleeding/'  In  most  cases  there  was  a  second  bleeding  and  a  sec- 
ond administration  of  opium.  Leeches  were  also  used,  and  irritating 
applications  to  the  abdomen,  and  in  some  cases  purges.  I  found  they 
were  getting  better  results  than  we  were  in  New  York,  and  I  studied 
their  cases  as  closely  as  I  could,  and  reached  the  conclusion  that  opium 
was  the  curative  agent,  and  that  it  would  be  safe  to  omit  the  abstraction 
of  blood.  This  conviction  grew  in  strength  with  every  new  case,  and  I 
saw,  with  different  physicians,  several  cases,  the  disease  being  more  prev- 
alent among  the  mountains  there  than  in  the  city — at  least  that  year. 
The  idea  then  formed  was  that  to  establish  the  narcotic  effects  of  opium 
within  safe  limits,  and  continue  them  by  repeated  administration  of  the 
drug,  would  cure  uncomplicated  peritonitis — ^that  a  kind  of  saturation 
of  tiie  system  with  opium  would  be  inconsistent  with  the  progress  of  the 
inflammation,  and  would  subdue  it.  There  was  no  theory  to  build  the 
treatment  on,  and  no  explanation  of  the  action  of  the  drug  in  my  mind. 
What  I  saw  of  the  action  of  two  full  doses  of  opium  was  the  only 
foundation  for  the  idea.  I  had  in  the  course  of  two  years  after  those 
observations  in  Vermont  9  cases  of  general  acute  peritonitis,  8  of  which 
were  cured.  All  these  were  reported  in  succession,  as  they  occurred,  to 
the  medical  societies  and  in  my  collie  lectures.  The  plan  was  adopted 
by  many  members  of  these  societies  and  by  others  with  whom  I  had 
opportunity  of  conversing  on  the  subject,  so  that  soon  there  were  several 
— I  may  say  many — workers  in  the  field  ;  and  in  all  instances  where  the 
practitioner  had  the  courage  to  carry  out  the  treatment  favorable  reports 
were  returned.  Not  that  every  case  of  peritonitis  was  cured,  but  the 
recoveries  generally  exceeded  those  that  followed  any  other  plan  ever 
before  used.  No  physician  tried  it  with  a  proper  understandmg  of  its 
details,  and  with  courage  to  execute  them,  who  if  living  does  not  prac- 
tise it  to-day. 

The  treatment  of  puerperal  peritonitis  is  not  allotted  to  me,  and  I  am 
very  reluctent  to  encroach  in  any  d^ree  on  the  province  of  the  very 
competent  and  highly-esteemed  gentleman  to  whom  that  disease  was 
assigned.  But  the  history  of  the  opium  treatment  is  very  incomplete 
without  the  statement  I  am  about  to  make,  and  I  trust  to  his  generosity 
to  forgive  this  encroachment;  and  all  the  more  confidently  because  he 
was  not  at  the  time  acquainted  with  the  manner  in  which  opium  was  first 
introduced  into  the  treatment  of  puerperal  fever. 

After  the  curative  action  of  the  drug  was  demonstrated  in  general  peri- 
tonitis, I  was  anxious  to  try  it  in  puerperal  fever,  of  w^hidi  peritonitis 
forms  a  part.  But  I  had  no  hospital  and  no  obstetrical  practice.  In 
1847,  I  was  appointed  one  of  the  physicians  to  Bellevue  Hospital,  to 
which  an  obstetrical  department  was  attached.  After  one  or  two  years 
a  single  case  occurred  and  was  sent  to  my  division.  I  gave  her  100 
grains  of  opium  in  four  days,  with  more  or  less  of  calomel — ^I  have  for- 
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gotten  how  much.  She  recovered,  but  after  the  symptoms  of  puerperal 
fever  passed  away  she  had  secondary  abscesses  of  the  lungs.  TLese  kept 
her  ill  for  several  weeks.     At  leneth  her  recovery  was  complete. 

In  1840  there  was  a  very  fatal  visitation  of  puerperal  fever  in  this 
hospital,  and  on  invitation  of  Vach6,  who  then  had  cnarge  of  the  whole 
institution,  1  was  a  daily  visitor  and  took  notes  of  all  the  cases.  It  was 
from  these  notes  that  Vach6  compiled  his  report  of  the  epidemic  pub- 
lished in  the  Medical  and  Surffical  Journal.  The  disease  was  fearfully 
fatal,  although  every  known  mode  of  treatment  was  tried  in  different 
cases,  including  Brenan's  plan  by  turpentine,  but  all,  with  one  or  two 
exceptions,  with  the  same  result.  At  this  time  the  opium  plan  was  on 
its  trial,  and  I  had  not  acquired  a  confidence  in  it  that  authorized  me  to 
try  it  in  these  cases.  The  time  for  it  came  in  1851.  Then  a  sudden, 
vigorous  attack  occurred.  One  woman  was  sent  to  me  in  whom  the  dis- 
ease was  well  advanced.  I  instructed  my  house-physician  not  how  much 
opium  to  give,  but  what  effects  to  produce  by  it.  I  found  this  woman 
dying  the  next  day,  and  that  she  had  taken  only  three  grains  of  opium 
in  three  doses.  In  three  or  four  days  seven  cases  were  sent  me  from  the 
lying-in  wards.  One  was  returned  for  error  in  diagnosis,  and  six  put 
under  treatment.  Having  found  that  prudence  in  my  house-physician 
was  so  much  more  conspicuous  than  courage,  another  house-officer,  who 
combined  them  both,  was  selected  to  be  in  almost  constant  attendance. 
The  instruction  I  gave  him  was  in  these  words:  "I  want  you  to  nar- 
cotize those  women  to  within  an  inch  of  their  lives."  He  did  it,  and 
saved  every  one  of  them.  This  gentleman  is  now  known  over  the  whole 
land  as  a  learned  and  distinguished  surgcx>n.  I  feel  called  upon  to  give 
his  name  in  this  connection,  that  he  may  be  a  witness  to  the  facts  I  state, 
and  for  the  admiration  with  which  his  nerve  and  prudence  impressed  me. 
One  of  these  patients  took  first  two  grains,  then  three  grains,  then  four, 
and  so  on  till  she  took  twelve  grains  of  opium  at  a  dose,  the  intervals 
being  two  hours.  The  state  into  which  the  patient  was  to  be  brought  I 
have  denominated  a  state  of  semi-narcotism.  The  quantity  of  the  drug 
necessary  to  produce  this  state  varied  surprisingly  in  different  persons. 
One  of  these  women  was  pretty  fully  narcotized  by  four  grains  every 
two  hours.  She  was  watched  with  anxiety ;  restoratives  were  kept  in 
readiness,  but  nothing  was  done  but  to  suspend  the  administration  of 
the  medicine  and  to  wait.  In  seven  houi*s  the  consciousness  was  fully 
restored,  and  the  improvement  in  her  condition  was  wonderful.  The 
disease  seemed  to  be  cured.  But  in  a  few  hours  more  the  symptoms 
recurred,  and  the  same  medicine  was  again  given  in  three-grain  doses, 
and  again  narcotism  was  produced.  Taught  by  the  experience  of  the 
day  before,  we  waited,  and  when  she  recovered  from  this  second  narcotism 
her  disease  was  completely  cured.  She  took  no .  more  medicine  of  any 
sort.  This  case  was  very  instructive,  as  it  taught  me  that  over  certain 
cases  of  puerperal  fever  opium  has  absolute  control. 

From  the  time  here  referred  to,  so  long  as  the  obstetrical  service  was 
maintained  at  Bellevue  Hospital,  a  large  proportion  of  cases  of  this  fever, 
as  they  occurred,  were  sent  to  my  wards,  and  in  all  these  years  I  have 
not  lost  faith  in  opium.  This  statement,  however,  requires  an  explana- 
tion. Puerperal  fever  is  a  compound  disease.  Its  great  inflammatory 
lesions  are  found  in  the  uterus  and  its  appendages  and  in  the  peritoneum. 
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When  the  inflammation  of  the  uterus  is  the  dominant  lesion,  and  is  puru- 
lent, opium  has  little  or  perhaps  no  control  over  its  fatality ;  but  in  the 
cases  in  which  peritonitis  is  the  ruling  lesion,  if  begun  early,  it  will  show 
its  power.  In  this  oonnection  I  will  only  add  that  in  private  practice 
the  drug  has  been  perhaps  more  curative  than  in  the  hospital.  I  have 
seen  many  cases  in  consultation,  and  a  decided  majority  have  recovered. 
In  some  instances  the  patient  has.  fallen  into  a  pleasant  sleep,  only  broken 
by  some  administration,  and  ending  with  her  recovery.  In  one  instance 
a  very  eminent  physician  had  undertaken  to  treat  a  case  by  the  opium 
plan,  but  he  had  administered  the  drug  so  timidly  that  for  fourteen  days 
ne  liad  done  no  more  than  hold  the  disease  in  check.  After  trial,  I  found 
that  I  could  not  induce  him  to  give  the  drug  in  my  way,  and  I  asked  him 
to  give  me  sole  charge  of  the  patient  for  twenty-four  hours.  To  this  he 
assented,  remarking,  ''If  you  cure  her,  doctor,  I  will  have  it  announced 
to  the  profession  that  she  was  the  sickest  person  I  ever  saw  get  well." 
In  half  the  time  allowed  me  I  was  able  to  establish  the  opium  symptoms 
as  given  farther  on,  and  the  lady  slowly  recovered. 

The  treatment  of  any  form  of  peritonitis  by  opium  permits  the  use  of 
the  drug  itself,  or  of  any  extract  or  preparation  of  it  which  contains  its 
narcotic  qualities,  but  it  is  wise  to  persevere  with  that  one  first  chosen 
unless  there  is  strong  reason  for  a  change.  This  caution  is  based  on  the 
fact  that  we  cannot  change  from  one  to  another  and  be  certain  to  obtain 
the  same  drug  activity.  For  example,  we  b^in  with  laudanum,  and  find 
what  it  will  do.  We  cannot  take  in  its  place  the  sulphate  of  morphia 
with  the  certainty  that  we  can  so  graduate  it  as  to  get  precisely  the  same 
effects.  Then  the  quantity  which  will  be  effectual  in  one  case  may  be 
quite  inadequate  for  the  next.  The  tolerance  of  opium  in  different  per- 
sons varies  remarkably,  and  probably  the  disease  itself  increa^ses  the  tol- 
erance in  all.  This  will  be  illustrated  by  some  of  the  details  of  this 
paper. 

The  drug  symptoms  to  be  produced  are  as  follows:  Subsidence  or 
marked  diminution  of  the  pain ;  some  or  considerable  tendency  to  sleep ; 
contraction  of  the  pupils ;  reduction  of  the  bi^eathing  to  twelve  respira- 
tions in  the  minute ;  in  the  favorable  cases  a  considerable  reduction  in 
the  frequency  of  the  pulse ;  a  gentle  perspiration ;  an  itchy  state  of  skin, 
or  oflener  of  the  nose ;  absolute  inactivity  of  the  bowels,  and  after  a  time 
a  subsidence  of  the  tumor  and  tenderness  in  them ;  some  suffusion  of  the 
eyes. 

Of  these  several  signs  of  opiumism  there  is  none  more  easily  observed 
and  none  more  valuable  than  the  frequency  of  the  respiration ;  and  while 
the  physician  aims  to  reduce  it  to  twelve  in  a  minute,  there  are  chances 
that  he  will  see  it  fall  to  something  below  that.  I  have  often  amnted  it 
at  seven,  and  in  perhaps  two  cases  it  fell  to  seven  in  two  minutes ;  and 
yet  these  cases  of  marked  oppressiou  from  opium  all  recovered.  In  the 
cases  in  which  the  respiration  has  fallen  so  low  there  has  been  consider- 
able obtuseness  of  the  mind ;  but  in  no  case  except  in  tlie  hospital  patient 
already  referred  to  have  I  seen  unconsciousness.  Then  the  sleepiness, 
so  long  as  the  patient  is  easily  awakened,  is  wholly  within  the  limits  of 
safety. 

As  to  the  quantity  of  opium  to  be  given,  I  have  known  two  grains 
every  two  hours  do  the  work,  and  in  other  cases  many  times  this  quan- 
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tity  waj8  necessary  to  produce  this  condition  of  semi-narcotism.  The  plan 
is  to  begin  with  a  dose  that  is  safe — say  two  or  three  grains  of  opium  or 
its  equivalent  of  sulphate  of  morphia — and  in  two  hours  notice  its  effects. 
If  any  of  the  opium  symptoms  have  appeared,  repeat  the  dose;  if  none, 
increase  by  one  grain,  and  so  on  at  intervals  of  two  hours  till  the  degree 
of  tolerance  in  the  patient  is  ascertained.  After  that  the  case  can  be 
treated  by  a  diminished  occupation  of  the  physician's  time — ^two  or  tliree 
visits  a  day.  The  dose  is  to  be  increased  if  the  opium  symptoms  dimin- 
ish before  the  disease  yields,  but  always  to  be  diminished  or  discontinued 
if  narcotism  is  approaching.  The  duration  of  the  treatment  will  be  some- 
times no  more  than  two  or  three  days ;  it  may  be  a  week,  or  even  a  fort- 
night, and  in  one  case  already  mentioned  the  symptoms  persisted  mildly 
for  forty  days,  and  then  yielded.  In  this  case  the  medicine  used  was  the 
sulphate  of  morphia,  and  the  enormous  dose  reached  by  steady  and  grad- 
uated increase  was  one  grain  and  a  quarter  every  forty  minutes  in  a  boy 
ten  years  old. 

In  some  puerperal  cases  the  doses  have  been  so  large  as  to  require  wit- 
nesses to  make  the  statement  of  them  credible,  and  the  administration  of 
them  criminal  had  not  the  effect  of  each  dose  been  carefully  studied  and 
the  amount  of  each  measured  by  the  action  or  inadequate  action  of  the 
next  preceding  one. 

Here  are  the  doses  given  a  woman  who  fell  sick  October  13, 1857 ;  the 
record  was  made  by  C.  H.  Rawson  during  the  treatment,  and  was  kindly 
given  me  two  or  three  years  ago :  On  the  first  appearance  of  her  disease, 
while  the  diagnosis  was  uncertain,  10  grains  of  Dover's  powder  gave  her 
a  quiet  night.  The  next  day  the  disease  was  more  manifest,  and  she  took 
of  Magendie's  solution  (2  grains  of  sulphate  of  morphine  to  a  drachm  of 
water)  xtTl  every  hour ;  growing  worse,  at  night  she  took  xxxtTl  every 
hour ;  the  next  day,  xlttl  every  hour,  and  no  change  of  symptoms.  She 
took  in  twenty-four  hours  32  grains  of  sulphate  of  morphia ;  slept,  but 
was  awakened  by  the  slightest  noise.  On  the  fourth  day  3 J  drachms  of 
the  solution,  and  opium  as  follows :  at  4  P.  m.,  3  gr. ;  at  5  P.  M.,  4  gr. ; 
at  6  P.  M.,  5  gr. ;  at  7  p.  M.,  6  gr.,  and  6  gr.  hourly  after  7  p.  m.  Sleep 
light.  Fifth  day,  in  twenty-six  hours  took  in  opium  and  morphine  the 
equivalent  of  208  gr.  of  opium.  The  sixth  day,  212  gr.  of  opium;  on 
the  seventh  day,  221  gr.  of  opium;  on  the  eighth,  224  gr. ;  on  the 
ninth,  the  same  quantity ;  on  the  tenth,  the  same ;  on  the  eleventh,  247 
gr.,  pulse  subsiding;  on  the  twelfth,  261  gr.,  other  symptoms  better; 
on  the  thirteenth,  1 44  gr. ;  fourteenth  day,  4  gr.  hourly ;  slept  for  the 
first  time  heavily,  all  other  symptoms  improving,  bowels  moved  freely, 
ate  well,  tympanites  subsiding ;  fifteenth  day,  1  gr.  of  opium  every  two 
hours,  and  at  night  the  last  dose.  Recovery  was  complete.  The  woman 
denied  the  opium  habit,  and  the  medicines  were  tested  by  the  apothecary. 
Such  doses  can  only  find  their  justification  in  the  demonstrated  fact  that 
smaller  doses  will  not  produce  the  degree  of  narcotism  desired. 

In  Keating's  edition  of  Ramsbotham's  iEdwifery  a  case  is  reported  by 
myself  in  which  a  woman,  by  pretty  rapidly  inci*easing  doses,  reached 
forty-eight  grain  doses  of  opium,  with  the  effect  of  curing  her  disease 
and  substituting  a  temporary  active  delirium. 

A  word  of  caution  is  probably  necessary  regarding  the  use  of  opium 
in  high  doses  when  pentonitis  and  Bright's  disease  coexist.     I  have 
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already  said  that  I  have  but  scanty  personal  knowledge  of  such  a  oon« 
currence,  but  in  Bright's  disease  alone  I  have  known  a  large^  non-heroic 
dose  of  an  opiate  fatal.  For  example :  A  young  man  had  a  felon  on  his 
finger,  and  did  not  sleep,  so  great  was  his  pain.  His  physician  prescribed 
40*  drops  of  laudanum  at  bedtime.    Not  sleeping  on  this,  he  took  another 

Jortion  of  40  drops,  and  in  the  morning  he  was  found  in  a  comatose  con- 
ition,  and  in  the  course  of  the  day  he  died.  A  post-mortem  examination 
revealed  Bright's  disease,  which  was  not  before  suspected.  A  woman  took 
half  a  grain  of  the  sulphate  of  morphine — for  what  reason  I  do  not  know. 
I  was  ^led  to  see  her  when  she  was  in  a  semi-comatose  state.  The  time 
between  my  seeing  her  and  that  of  taking  the  morphine  was  fourteen  or 
fifteen  hours ;  its  removal  from  the  body  was  therefore  hopeless.  Her 
limbs  were  swollen  with  cBdema,  and  the  urine  contained  albumen  and 
casts.  Although  the  usual  means  of  opposing  the  poisonous  effects  of 
opium  were  resorted  to,  they  were  of  little  use,  and  the  patient  died  in 
the  course  of  the  day.  These  are  selected  from  a  considerable  number 
of  similar  cases  that  show  a  similarity  in  their  action  on  the  brain  of 
opium  and  urea.  It  seems  that  opium  precipitates  the  unemic  coma,  yet 
the  coma  produced  by  these  agents  combined  is  not  so  profound  as  that 
produced  by  opium  alone.  There  is  in  it  some  movement  of  the  limbs 
or  body  or  some  imperfect  utterances,  yet  it  seems  to  be  more  fatal  than 
the  coma  of  opium  unaided.  Notwithstanding  all  this,  I  have  met  with 
several  cases  of  cardiac  disease  combined  with  Bright's — perhaps  I  should 
say  many — in  which  half  a  grain  of  morphia  sulphate  has  oeen  taken 
every  night  to  procure  sleep  with  only  beneficial  results.  This  has  been 
observed  several  times  when  physicians  have  been  the  patients. 

These  facts  are  stated  to  show  the  hesitation  and  prudence  that  should 
control  the  administration  of  opium  when  there  is  urea  in  the  blood, 
whether  there  is  peritonitis  or  not;  but  a  case  in  which  one  form  of 
Bright's  disease  preceded,  and  perhaps  caused,  peritonitis  will  be  more 
instructive :  A  gentleman  sixty-eight  years  of  age  was  attacked  by  peri- 
tonitis on  Thursday  evening.  There  was  a  moderate  chill  at  the  onset 
(this  being  one  of  the  few  cases  in  which  I  have  witnessed  this  occur- 
rence). The  diagnosis  was  then  uncertain,  and  he  took  quieting  doses  of 
Dover's  powder,  which  gave  him  sleep.  The  next  day  t\\&  diagnosis  was 
easily  made.  The  urine  was  examined  for  albumen,  and  none  found.  It 
was,  however,  scanty.  He  took  only  six-eighths  of  a  grain  of  sulphate 
of  morphine  in  the  first  twenty  hours.  It  was  then  increased,  so  that  in 
the  next  twenty-four  hours  he  took  two  grains  of  the  sulphate  in  divided 
doses — a  quantity  which  has  been  greatly  exceeded  in  hundreds  of  cases 
with  the  best  results ;  but  in  this  case  coma  was  the  result  At  10  A.  H. 
on  Sunday  he  was  comatose,  but  not  profoundly ;  he  could  be  aroused. 
The  breaths  were  five  in  the  minute,  the  pulse  increasing  in  frequency ; 
secretion  of  urine  next  to  none.  The  galvanic  battery  was  used.  After 
seven  hours,  while  the  respiration  was  growing  more  natural,  the  pube 
grew  more  frequent  and  the  stupor  incr^sed.  At  8.30  P.  M.  the  breath- 
ing was  fifteen  in  the  minute,  and  full  and  perfectly  easy,  but  the  puke 
was  running  at  140,  and  the  coma  unbroken,  and  the  pupils  of  good  size. 
The  efiects  of  the  opiate  had  passed  ofi^,  but  those  of  uraemia  were  pro- 
found. He  died  at  11  p.  m.  Aft^r  the  alarming  symptoms  occurred  we 
tried  to  procure  another  specimen  of  the  urine  for  fuller  examination,  bat 
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could  not.  It  was  only  after  his  death  that  we  procured  the  evidences 
that  he  had  shown  symptoms  of  contracted  kidney  for  months.  The 
urine  contained  no  albumen  at  the  time  of  our  examination^  as  very 
often  happens  in  that  disease. 

R^ardmg  other  points  in  the  opium  treatment  there  is  little  to  be  said. 
Purgatives  are  entirely  inadmissible.  The  bowels  should  be  left  entirely 
at  rest  till  they  recover  their  muscular  tone ;  then  they  will  expel  first 
the  gas,  and  then  the  feces ;  or  if,  after  the  inflammation  is  subdued^  they 
do  not  move  of  their  own  accord,  injections  are  admissible.  I  have  often 
left  the  bowels  absolutely  inactive  for  fourteen  days  without  any  recogniz- 
able consequences.  If  I  meet  a  physician  who  believes  that  leeches  are 
essential,  I  yield  him  his  point,  but  never  advise  them.  I  do  this  because 
a  moderate  bloodletting  will  do  no  harm,  and  little  if  any  good.  The 
same  rule  I  apply  to  irritating  applications  to  the  surface  of  the  abdo- 
men. Mercurials,  I  think,  are  harmful,  and  therefore  I  object  to  them. 
As  to  food,  it  should  be  milk,  fresh  eggs  beaten  up  with  water  and  pleas- 
antly flavored,  peptones,  etc.  selected  from  among  those  that  leave  no 
refuse. 

The  testimony  of  physicians  who  have  adopted  this  plan  within  my 
own  circle  is  unanimously  in  favor  of  it.  B.  R.  Palmer  of  Woodstock, 
Vt.,  afterward  of  Louisville,  Ky.,  who  was  the  first  to  test  it,  told  me 
after  a  few  years^  trial  that  he  used  to  dread  peritonitis  as  he  would 
dread  the  plague,  but  with  opium  in  his  pocket  he  met  it  cheerfully 
and  hopefully,  as  he  did  a  pneumonia.  Chalmers  of  New  York,  who  is 
known  by  many  readers  of  this  article,  has  a  very  extensive  practice, 
and  he  told  me  lately  that  he  had  not  had  a  fatal  case  of  peritonitis  in 
twenty-two  years.     He  embraced  the  plan  early. 

Now,  how  did  this  treatment  originate  ?  From  whom  did  the  pro- 
fession adopt  it?  In  1836-37,  I  visited  daily  the  hospitals  of  London, 
Edinburgh,  and  Paris,  was  in  frequent  intercourse  with  the  physicians  of 
those  cities,  and  never  saw  a  patient  anywhere  treated  by  opium,  and 
never  heard  the  least  allusion  to  it.  I  can  safely  appeal  to  any  physician 
who  was  familiar  with  the  history  of  the  profession  before  the  year  1840, 
or  for  two  or  three  years  later  perhaps,  to  inquire  whether  anything  was 
generally  known  regarding  this  treatment  oi  peritonitis,  or  whether  he 
himself  ever  heard  of  it.  Let  the  inquiry  be  made  of  Willard  Parker 
of  New  York  or  Alfred  Stills  of  Philadelphia — men  of  a  degree  of 
intelligence  and  learning  that  has  made  them  leaders  in  the  profession — 
and  of  all  the  profession  at  that  time.  I  venture  to  assume  that  they 
were  as  ignorant  as  I  was  of  what  Graves  and  Stokes  had  done. 

The  following  fact  is  significant :  In  1843,  Graves  published  A  System 
of  Clinical  Medicine,  the  preface  of  which  is  dated  January,  1843.  In  this 
he  says  he  had  previously  published  essays,  lectui^es,  and  articles  in  sev- 
eral medical  journals.  In  this  volume  he  intends,  he  says,  "  to  revise  what 
I  have  written,  and  to  compress  the  whole  within  the  limits  of  a  single 
volume."  There  is  nothing  in  the  table  of  contents  or  explanatory  head- 
ings of  the  several  chapters  of  this  volume  which  alludes  to  treating  peri- 
tonitis by  opium.  It  is  fair  to  infer  that  the  cases  treated  in  1823  had 
made  little  impression  on  his  mind,  and  that  he  did  not  think  his  treat- 
ment could  take  rank  as  a  discovery ;  and  yet  Stokes  had  made  favorable 
mention  of  it  eleven  years  before  tnis  publication.     Graves,  then,  did  not 
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Eublish  his  cases^  and  the  first  knowledge  which  the  profession  couU 
ave  of  them  was  through  Stokes's  paper,  published  in  the  Dublin  Jour- 
not  of  Medical  and  Chemical  Science,  No.  1,  in  1832.  Perhaps  the  reason 
why  Stokes's  paper  produced  so  little  impression  on  the  profession  may 
be  found  in  the  fact  that  first  numbers  of  journals  of  every  sort  have  few 
readers.  Anyway,  it  was  not  till  after  the  opium  treatment  had  attracted 
much  attention  in  this  country  that  anybody  here  knew  that  Graves  or 
Stokes  had  ever  had  anything  to  do  with  it.  Besides,  Graves  and  Stokes 
had  only  used  opium  in  cases  of  perforation,  and  they  had  no  plan  or 
symptomatic  guide  in  the  use  of  the  drug. 

There  is  something  new  and  strange  in  the  following  case  copied  from 
the  Medical  Record  of  May  12,  1883,  under  the  heading,  "Operative 
Measures  in  Acute  Peritonitis :"  "  Dr.  Reibel  relates  the  case  of  a  child, 
eight  years  old,  suflPering  from  acute  idiopathic  peritonitis.  The  disease 
h^  resisted  all  treatment,  and  the  child  being,  apparently,  about  to  die, 
it  was  determined  to  open  the  abdomen  with  a  view  to  removing  the 
fluid  and  washing  out  the  peritoneal  cavity  with  a  solution  of  carbolic 
acid.  The  meteorism  was  intense.  No  fluid  was  found  in  the  abdominal 
cavity.  In  prolonging  the  incision  a  loop  of  the  intestine  was  punctured, 
as  evidenced  by  the  escape  of  gas  and  intestinal  fluid.  The  wound  was 
washed  with  carbolic  acid  and  covered  with  a  layer  of  antiseptic  cotton. 
The  following  day  the  little  patient  was  nearly  free  from  pain,  and  was 
able  to  retain  a  little  milk.  The  temperature  had  fallen  from  104®  to 
101°,  and  the  tympanitis  was  almost  entirely  gone.  The  (wounded)  loop 
of  intestine  was  adherent  to  the  abdominal  wall,  and  there  had  been  no 
escape  of  fluid  into  the  peritoneal  cavity.  The  patient  made  an  excellent 
recovery." 

If  the  statements  of  this  abstract  are  true,  and  the  future  supports  the 
practice  pursued  in  this  case,  acute  peritonitis  is  likely  to  become  a  sui^- 
cal  rather  than  a  medical  disease.  Keibel  thinks  that  opening  the  intes- 
tine in  the  way  he  did  is  a  better  plan  than  the  punctures  with  the 
exploring-needle  to  relieve  the  patient  of  the  tympanitis.  But  it  will 
require  more  facts  than  one  to  persuade  the  profession  that  this  mishap 
of  the  scalpel  can  grow  into  a  rule  of  practice.  (The  Record  finds  this 
report  in  the  Journal  de  MHedne  de  Paris.) 

I  cannot  say  that  I  see  the  value  of  a  distinction  made  in  1877  by 
Gubler  between  peritonitis  and  peritonism.  By  the  latter  term  is  meant 
the  total  of  nervous  and  other  symptoms  that  arise  in  the  course  of  peri- 
tonitis. Trasour  has  lately  revived  this  distinction,  and  thinks  it  import- 
ant, and  that  a  light  peritonitis  may  be  attended  by  a  grave  peritonism. 
He  holds  that  the  distinction  is  important,  because  "  the  treatment  of 
peritonism  consists  in  the  administration  of  alcohol,  chloral,  and  espe- 
cially of  opium  in  large  doses.  Of  the  latter  fifteen  grains  may  be  given 
in  twenty-four  liours.^  "The  symptoms  [of  peritonism]  are  produced 
through  the  agency  of  the  great  sympathetic."* 

I  cannot  say  that  I  have  seen  great  efiects  follow  small  causes,  but 
think  that,  in  general,  the  effects  of  peritonitis  on  the  pulse,  strength, 
nervous  tone,  etc.  are,  to  some  extent  at  least,  a  measure  of  its  severity. 

Consequences  of  Peritonitis. — These  are  usually  nothing.  When 
recovery  takes  place  it  is  commonly  complete,  but  cases  liave  been  known 
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in  which  the  intestines  liave  been  left  bound  to  the  abdominal  wall  and  to 
each  other^  and  so  made  incapable  of  their  natural  action.  The  renults  of 
this  are  a  swollen,  tympanitic  abdomen  and  impaction  of  the  bowels^  but 
the  general  health  may  be  very  good.  A  woman  at  Bellevue  was  left  in 
this  condition,  yet  she  performed  the  duties  of  nurse  in  one  of  the  wards 
for  some  years,  and  finally  disappeared  from  the  institution,  and  I  do  not 
know  how  it  ended  with  her — probably  by  the  breaking  up  of  the  adhe- 
iions  and  a  return  of  the  bowels  to  their  natural  condition. 

In  some  few  cases  there  remains  new  tissue,  which  in  time  is  partly 
broken  up  and  remains  partly  attached.  In  this  manner  strings  and 
bands  of  considerable  strength  can  be  formed,  and  into  these  loops  the 
intestine  may  pass,  so  as  to  form  an  internal  hernia  of  a  very  dangerous 
character.  In  some  bands  are  formed  across  the  intestine,  which  by  con- 
traction flatten  the  tube  and  obstruct  the  fecal  movement.  There  is 
reason  to  believe  that  such  bands  and  bridles  are  formed  by  local  inflam- 
mation of  such  imperfect  manifestation  by  symptoms  that  the  patient 
knows  nothing  about  it.  A  very  striking  case  illustrating  the  possible 
sequence  of  this  inflammation  came  under  my  observation  early  in  my 
professional  life:  A  colored  woman  about  twenty-five  years  of  age  gave 
a  very  clear  history  of  a  peritonitis  from  the  consequences  of  which  she 
had  sufiered  two  years  before  I  saw  her.  About  six  months  after  recov- 
ery she  began  to  nave  constipation  and  to  suffer  from  small  and  frequent 
discharges  of  urine.  The  latter  gradually  grew  milky  and  to  have  a  bad 
odor ;  tlie  constipation  grew  more  and  more,  and  at  length  came  to  be 
absolute  for  many  days ;  then  would  conie  a  diarrha?a  of  some  hours* 
continuance,  after  which  she  would  have  a  feeling  of  relief.  This  was  her 
state  when  I  saw  her.  She  was  emaciated,  and  so  feeble  as  hardly  able  to 
leave  her  bed.  She  vomited  occasionally,  and  her  appetite  for  food  was 
all  gone.  The  urine  was  heavily  loadea  with  pus,  and  was  ammoniacal. 
She  died  after  a  few  weeks.  At  post-mortem  examination  a  firm  mem- 
brane was  found  strained  across  the  upper  strait  of  the  pelvis,  wholly 
separating  the  abdominal  cavity  from  the  pelvic.  It  lookea  like  a  drum- 
head. The  left  posterior  border  was  drawn  very  tensely  over  the  colon 
where  it  passed  into  the  pelvic  cavity,  flattening  it  down  completely  and 
making  stricture.  To  the  under  or  lower  surface  the  fundus  of  the 
uterus  and  the  base  of  the  bladder  were  firmly  adherent,  and  in  this  way 
both  were  suspended.  The  effect  of  this  unnatural  suspension  of  the 
inactive  uterus  did  not  seem  to  be  noticeable,  but  with  the  bladder  it  was 
very  different :  it  contained  three  to  four  ounces  of  water,  ammoniacal 
and  full  of  pus,  and  it  could  never  have  emptied  itself.  The  explanation 
is  very  simple.  During  the  peritonitis  a  false  membrane  was  effused  on 
the  pelvic  viscera  in  situ.  When  the  period  of  contraction  which  is  com- 
mon to  all  such  structures  came,  the  new  membrane  was  separated  from 
the  greater  part  of  these  two  organs,  but  not  from  their  bases.  The  firm 
atlachment  to  the  brim  of  the  pelvis  did  the  rest.  So  unusual  a  sequel 
of  peritonitis  I  think  deserves  a  record.  I  should  add  there  were  no 
adhesions  above  the  pelvis.  Such  a  structure  as  this,  found  long  after 
the  active  symptoms  of  peritonitis  have  passed,  as  also  the  bands  and 
cords  before  spoken  of,  does  not  give  support  to  the  doctrine  that  the 
false  membranes  are  broken  down  into  fatty  matter,  and  in  this  condition 
absorbed. 
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The  possible  remote  effects  of  peritonitis  are  shown  in  a  case  reported 
by  E.  A.  Meams  to  the  Medical  Record,  published  Sept.  15,  1883 :  A 
voung  man^  aged  nineteen,  four  years  after  he  had  had  acute  general 

Eeritonitis  was  attacked  with  constipation^  which  was  absolute.  He  had 
ad  before  occasional  attacks  of  pain  in  the  bowels  and  constipation, 
w^hich  were  overcome.  But  this  was  invincible.  He  had  tlie  train  of 
symptoms  usual  in  intestinal  obstruction.  There  was  no  fever  or  tym- 
]>anitis,  and  this  time  but  little  pain.  He  lived  eight  days.  There  was 
a  tangle  and  a  constriction  of  the  intestines  at  the  middle  of  the  ileum, 
caused  by  the  contraction  and  hardening  of  the  effusion  of  the  old  peri* 
tonitis,  and  the  intestine  was  very  much  softened. 

H.  B.  Sands  reports  in  another  number  of  the  same  journal :  "  The 
patient  was  a  man  about  thirty  who  had  suffered  from  acute  obstruction 
for  a  week.  No  exact  diagnosis  was  made.  When  the  abdomen  was 
opened  the  intestinal  coils  were  found  extremely  adherent  one  to  another 
in  consequence  of  a  former  peritonitis.  A  careful  search  failed  to  dis- 
cover the  nature  or  seat  of  the  obstruction.  The  abdominal  wound  was 
closed,  and  the  patient  died  soon  after." 


Peritonitis  from  Perforation. 

There  is  no  part  of  the  gastro-intestinal  canal  that  may  not,  from  one 
cause  or  another,  become  the  seat  of  ulceration.     The  jejunum  is  the 
part  of  the  tube  long  supposed  to  be  an  exception  to  this  rule,  but  even 
in  it  one  or  two  observers  have  found  ulcers.     These  ulcers  often  exist 
without  distinctive  symptoms,  and  may  go  on  to  cicatrization  without 
announcing  themselves.     In  the  stomach,  however,  there  are  commonly 
indications  which  will  admit  a  conjecture  of  their  existence,  and  perhaps 
a  diagnosis.     Sometimes  these  ulcers  penetrate  all  the  tissues  of  the  tube 
and  allow  the  contents  of  the  intestine  to  escape  into  the  peritoneal  cav- 
ity, or  they  may  have  destroyed  all  but  the  external  layer,  and  some 
succussioUy   as   in   coughing,   sneezing,  laughing,  or  perhaps  straining 
at  stool,  may  make  the  opening  complete,  with  the  same  results.    In 
these  cases  it  seems  to  be  inevitable  that  inflammation  should  follow, 
unless   it  has   preceded,   the  complete  opening  and   sealed    it  up  by 
adhesions.     The  jiendency  of  such  an  inflammation  is  to  be  local  and 
limited,  but  when  the  contents  of  intestines  escape  into  the  peritoneal 
cavity    it    usually    becomes    general.      These    accidents    are    usually 
attended  by  the  sudden  development  of  local  pain,  by  rapid   increase 
in  the  frequency  of  the  pulse,  paleness,  and  prostration.     The  perfora- 
tion of  the  vermiform  appendix  is  often  a  partial  exception  to  this  state* 
ment,  for,  while  the  local  symptoms  are  marked,  the  sympathy  of  the 
general  system  is  not  so  quickly  awakened.     The  same  can  be  said  of 
perityphlitis.     The  symptoms  are  often  local  for  some  time — a  day  or 
more ;  sometimes  subside,  as  if  the  disease  were  cured,  and  then  return 
in  full  form.     This  is  product  by  the  tendency  of  the  inflammation  to 
limit  itself  to  the  immediate  neighborhood  of  its  cause.      Lymph  is 
effused  at  a  short  distance  from  the  point  of  irritation,  and  seals  tlie 
parts  together,  so  as  to  shut  in  the  offending  substance ;  and  though  this 
substance  may  produce  pus  in  contact  with  intestine  or  appendix,  tliat 
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fluid  is  held  for  a  time,  as  in  abscess.  It  may  be  permanently  held  in 
its  new-made  sac  till  it  burrows  into  some  near  part,  as  the  intestine  or 
bladder,  or  remain  an  abscess  till  opened  by  Willard  Parker's  puncture. 
On  the  other  hand,  the  contents  of  this  sac  may  be  increased  till  it  breaks 
bounds  and  causes  extension  of  the  peritoneal  inflammation  or  general 
peritonitis.  In  one  ])articular  case  this  process  of  setting  limits  and 
breaking  through  them  occurred  in  a  young  lady  four  times  at  inter- 
vals of  from  one  to  two  days.  When  the  limiting  adhesions  were 
established  symptoms  would  subside,  so  as  to  encourage  in  her  physi- 
cians tlie  hope,  even  the  exixKJtation,  of  recovery ;  but  again  and  again 
the  Are  was  rekindled,  and  she  died  eight  days  after  the  flrst  attack.  In 
the  greater  number  of  coses  the  first  breaking  of  the  adhesions  is  followed 
by  full  peritonitis,  and  this  often  by  death. 

The  ijerforations  of  the  stomach  which  I  have  seen  have  not  been 
attendea  by  the  severe  pain  described  by  most  authors,  but  by  a  sudden 
prostration  of  strength  and  a  feeling  of  disquiet  and  sinking  at  the  stom- 
ach ;  more  of  collapse  than  of  inflammation  in  the  symptoms ;  no  tume- 
faction of  the  bowels ;  almost  nothing  to  indicate  the  nature  of  the  acci- 
dent, but  a  sudden  new  sensation  in  the  bowels,  a  rapid  increase  in  the 
frequency  of  the  pulse,  it  growing  small  as  it  increases  in  rapidity,  and 
a  pale  and  shnmken  countenance,  and  death  in  from  twelve  to  thirty 
hours.  Then,  on  inspection,  hardly  any  signs  of  peritonitis  are  found. 
The  peritoneal  vc<^sels  are  fuller  and  the  membrane  redder  than  in  health, 
and  its  surface  covered  with  the  thinnest  possible  film  of  lymphy  exuda- 
tion, and  some  serum  in  the  deeper  parts  of  the  cavity. 

These  ulcerations  of  the  stomach  are  not  always  fatal  by  peritonitis. 
A  few  instances  are  recorded  in  which  adhesions  of  the  outer  surface  of 
the  organ  to  adjoining  organs  have  taken  place,  so  as  to  protect  the  peri- 
toneum almost  wholly  from  the  fatal  contact  with  the  gastric  fluids,  and 
death  has  occurred  in  some  other  way.  I  have  a  remarkable  specimen 
illustrating  this  fact.  It  was  taken  from  the  body  of  a  woman  of  about 
middle  age  who  had  long  had  symptoms  of  dysijepsia,  and  had  from  time 
to  time  vomited  a  little  blood.  It  was  not  difficult  to  recognize  ulcer, 
but  the  extent  and  peculiarities  of  it  could  be  learned  only  by  inspection. 
She  died  suddenly  of  copious  haematemesis.  On  examination  an  ulcer 
two  and  a  half  to  three  inches  in  its  several  diameters  was  found,  begin- 
ning near  the  pylorus  and  extending  toward  the  left,  which  in  this  large 
space  had  destroyed  all  the  coats  of  the  stomach  and  exposed  an  inch  and 
more  of  the  right  extremity  of  the  pancreas  and  about  the  same  extent 
of  the  liver.  The  liver  and  pancreas  were  both  perceptibly  eroded  when 
exposed,  and  in  the  latter  an  artery  that  would  admit  the  head  of  a  large 
pin  was  opened.  The  stomach,  outside  of  this  extraordinary  ulcer,  was 
strongly  attached  to  the  adjacent  organs. 

The  ulcerations  of  typhoid  fever  penetrate  the  intestine  about  three 
times  in  a  hundred  cases  of  the  fever.  This  result  is  reached  by  the 
study  of  a  large  number  of  cases,  and  appears  to  be  pretty  generally 
admitted.  The  point  where  this  perforation  occurs  is  in  the  ileum,  near 
the  ileo-c8Bcal  valve — within  a  foot  or  eighteen  inches  of  it  in  the  great 
majority  of  cases,  althougli  it  has  been  known  to  occur  seventy-two 
indies  above  the  valve,  and  it  has  been  seen  very  rarely  in  the  caecum. 
The  fever  itself  may  be  either  severe  or  mild.     Suddenly  severe  pain 
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3ets  in,  oftenest  in  the  lower  part  of  the  abdomeoy  and  spreads  rap- 
idly; the  pulse  is  quickly  accelerated  and  becomes  small;  and  it  has 
been  lately  stated  that  io  this  and  other  intestinal  perforations  the  gases 
of  the  bowels,  escaping  into  the  peritoneal  cavity,  will  give  resonance  to 
percussion  over  the  lower  part  of  the  liver.  Fetid  gas  found  in  this 
cavity  after  death  is  not  without  importance;  for  example,  a  distin- 
guished Senator  at  Washington  died  not  long  ago  of  a  very  painAil 
abdominal  disease  which  his  physicians  declined  to  relieve  with  opium, 
though  the  patient  pleaded  for  it.  His  family  physician  at  home  was 
summoned.  Although  the  distance  he  had  to  travel  was  many  hundred 
miles,  he  found  the  patient  alive  and  still  suffering.  He  at  once  gave 
morphine  for  the  relief  of  the  pain,  but  the  patient  died.  Now,  this 
gentleman  had  diabetes  a  year  or  more  before  his  death,  reoognized  by 
lis  physician  at  home  and  also  by  myself.  While  under  my  observation 
the  urine  ceased  to  contain  sugar  and  its  quantity  became  normal,  but 
soon  after  this  albumen  was  occasionally  found  in  it.  The  quantity  was 
generally  small,  and  casts  were  only  found  now  and  then.  This  new  dis- 
ease was  mild,  and  seemed  to  be,  within  certain  limits,  manageable.  He 
went  to  Washington  under  injunction  that  he  was  not  to  let  ofBcial  and 
professional  labors  bear  with  any  weight  upon  him.  This  last  sickness 
and  the  death  would  naturally  enough  be  supposed  to  be  some  new  phase 
or  consequence  of  the  previous  illness.  But,  while  a  post-mortem  exam- 
ination was  not  permitted,  the  family  wished  to  have  tne  body  embalmed. 
The  family  physician  accompanied  the  embalmer,  and  as  tlie  latter  made 
a  cut  through  the  abdominal  walls  there  was  a  eush  of  air  laden  with 
fecal  odor,  and  he  through  this  opening  saw  the  mtestines  covered  with 
false  membrane.  He  satisfied  himself  that  the  intestine  was  not  opened. 
This  fetid  gas  came  from  the  peritoneal  cavity.  An  ulcer  had  perforated 
the  intestine  somewhere,  and  caused  the  death.  The  final  disease  could 
be  only  remotely  dependent  on  the  patient's  previous  illness,  if  at  all. 
His  impaired  health  may  have  made  the  ulcer  possible. 

All  kinds  of  perforations  in  the  bowels,  except  those  of  the  stomach, 
ccecum,  and  appendix,  even  the  cancerous,  have  one  history  and  the  same 
symptoms;  and  if  treatment  is  ever  successful  in  such  occurrences  it 
must  all  be  based  on  one  set  of  rules — absolute  rest,  no  pressure  on  the 
bowels,  and  no  movements  of  the  muscles  that  \vill  aggravate  it;  food 
that  will  be  wholly  digested  and  absorbed   by  the  stomach ;  complete 
abstinence  ft^om  cathartic  and  laxative  raedicines,  and  the  free  adminis- 
tration of  opium  or  morphine.    By  these  means,  I  fully  believe,  numbers 
have  already  been  saved  from  the  fatal  conseauences  of  peritonitis  caused 
by  perityphlitis  and  perforation  of  the  vermiform  appendix — some  under 
my  own  observation  and  others  under  that  of  my  friends.     A  boy  four- 
teen years  of  age  was  brought  to  bed   by  a  pain  in  tTie  right  iliac  fossa. 
After  a  few  hours  his  father,  a  physician,  desired  me  to  see  him.     There 
was  already  a  perceptible  fulness,  with  dulness  on  percussion,  in  the  fossa, 
and  some  febrile  excitement     I  gave  a  portion  of  morphine,  and  promised 
to  call  the  next  morning.     In  the  morning  a  message  came  from  the 
father  stating  that  the  boy  was  better  and  there  was  no  need  of  further 
attendance.     In  the  evening  I  was  recalled.     The  pain  had  returned,  and 
had  spread  over  most  of  u\e  bowels.      He  had  general  peritonitis.     He 
took  tincture  of  opium,  of  which  I  believe   the   largest  dose  was  100 
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drops,  reached  after  tliree  or  four  days  of  gradual  but  steady  increase 
of  duHe.  From  that  point  the  patient  got  better,  and  the  quantity  of  the 
medicine  was  correspondingly  reduced.  There  were  a  relapse  and  a  repe- 
tition of  the  treatment,  and  again  the  disease  yielded.  During  conva- 
lescence, about  fourteen  days  from  the  attack,  the  boy,  after  emptying  his 
bladder,  was  suddenly  pressed  to  continue  the  discharge.  Now  he  voided 
what  ajipeared  to  be  Wood,  two  or  three  tablespoon fuls.  It  was,  how- 
ever, pus  with  blood  enough  to  color  it.  This  purulent  discliarge  from 
the  bladder  continued  for  about  three  weeks,  the  boy  steadily  recovering 
his  health.  This  occurred  twenty  or  more  years  ago,  and  tliat  boy  is  now 
a  well-known  physician.     Similar  cases  could  be  recited. 

In  1850,  or  thereabout,  I  attended  a  physician  through  an  attack  of 
typhoid  fever.  In  the  third  week  there  was  a  sudden  outbreak  of  peri- 
tonitis. The  opium  treatment  was  resorted  to,  and  he  recovered,  and  had 
good  health  for  twenty  years  after.  Peritonitis  occurs  rarely  in  typhoid 
fever  from  any  other  cause  tlian  perforation,  and  its  occurrence  in  this 
case  at  this  time,  when  perforation  is  more  likely  to  occur,  renders  it  prob- 
able, at  least,  that  this  attack  was  produced  by  that  cause. 

March  3,  1883,  autopsy  of  Wm.  Fletcher,  age  59,  iron-worker.  On 
Friday  last,  Feb.  23d,  he  was  attacked  with  pain  in  the  region  of  the 
right  iliac  fossa ;  it  was  severe.  There  was  no  chill,  but  little  fever,  and 
only  slight  acceleration  of  the  pulse.  His  stomach  was  a  good  deal  dis- 
turbed, and  tlie  bowels  were  soon  distended  with  flatus.  I  saw  him  on 
the  Tuesday  following,  with  James  D.  Elliott.  The  bowels  were  a  good 
deal  swollen  and  very  resonant  on  percussion ;  pulse  84.  His  stomach 
was  still  greatly  di^•turbed,  so  that  he  retained  no  food,  yet  there  was  no 
green  vomit,  but  much  flatulency.  The  movements  in  respiration  were 
particularly  noticeable,  being  nearly  or  quite  as  much  abdominal  as  in 
health.  There  was  a  short  friction  sound  in  inspiration,  but  an  entire 
absence  of  the  sound  produced  by  peristaltic  action.  There  was  no  dul- 
ncss  on  percussing  over  the  iliac  fossa,  and  no  pain  on  pressure  over  any 
part  of  the  abdomen.  I  was  careful  in  examining  the  right  fossa,  for 
the  first  pain  was  there,  and  it  was  severe ;  but  there  was  no  physical 
sign  by  which  the  i)erforation  could  be  ascertained.  Still,  my  mind  dwelt 
on  the  probability  of  perforation,  and  I  expressed  my  fears  to  Elliott 
reganling  it.  The  respiration  was  of  natural  frequency.  The  bowels 
had  not  moved  for  two  or  three  days. 

The  next  day  Flint  was  added  to  the  consultation.  The  symptoms 
had  changetl  but  little  ;  the  pulse  was  102 ;  no  pain,  no  tendeniess,  no 
|)eristaltic  action ;  slight  fl-iction  at  one  point  only  ;  the  abdominal  respi- 
ration was  as  marked  as  before.  Frequency  of  respiration,  18 ;  patient 
gleei>y ;  pupils  only  slightly  contracted.  When  we  were  in  consultation  I 
again  expressed  my  fear  of  perforation,  but  Flint  expressed  the  most 
decided  opinion  as  to  its  absence,  because  tliere  was  dulness  to  i)ercussion 
over  tlie  liver.  I  had  read  his  pajxjr  on  the  intrusion  of  gas  between  the 
ribs  and  liver  in  cases  of  intestinal  perforation,  and  felt  as  if  I  were  almost 
reproved  for  entertaining  the  thought  without  this  physical  corroboration. 

Thursday,  March  1st,  the  stomach  had  Ijecome  much  more  retentive ; 
there  were  no  pain  and  no  tenderness  on  pressure ;  pulse  109  ;  no  friction 
pound,  no  sound  of  jwristaltic  action,  no  dulness  on  jiercussion  over  right 
iliac  fossa,  but  resonance  over  the  whole  abdomen,  excepting  over  the 
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piibes ;  there  the  resonance  was  not  clear ;  over  a  small  space  there  was 
(hiluGss ;  this  was  ascribed  to  moderate  fulness  of  the  bladder,  and,  as 
there  had  been  no  difficulty  in  emptying  it,  nothing  was  said  of  it  The 
abdominal  respiratory  movements  were  the  same  as  before. 

Friday  morning,  at  3  A.  M.,  no  marked  change  had  occurred  in  the 
symptoms,  but  from  this  time  onward  there  was  a  steady  sinking  of  the 
vital  powers.  The  pulse  grew  small  and  frequent,  the  hands  became 
cool,  tne  breathing  more  frequent,  and  without  any  sudden  change  or 
new  symptom  he  died  early  in  the  moniing.  At  the  last  visit  there  was 
no  resonance  on  percussion  over  the  liver. 

Autopsy,  Saturday,  March  3d,  2  p.  m.  The  bowels  were  distended,  as 
they  mostly  are  in  peritonitis,  but  not  extraordinarily.  There  was  dow 
pretty  free  resonance  over  the  liver.  The  section  to  oixjn  the  abdominal 
cavity  was  carefully  made,  with  the  aim  of  ascertaining  whether  there  was 
air  or  gas  in  the  {peritoneal  cavity.  When  a  half-inch  o|)ening  was  made 
through  the  peritoneum,  gas  was  forced  out  through  it  for  some  seconds 
with  an  unmistakable  noise.  The  bowels  were  not  opened  by  this  cut 
The  bowels  exposed,  a  very  thin  film  of  false  membrane  was  found  on 
all  the  middle  and  upper  portions  of  the  intestines,  with  a  fringe  of 
injection  where  the  folds  came  in  contact.  But  two  or  three  inches  above 
the  symphysis  pubis  the  section  opened  a  collection  of  pus  which  extended 
downward  into  the  pelvis.  Somewhere  hereabout — neither  of  us  coold 
say  exactly  where — was  found  a  lump  of  fecal  matter,  not  indurated,  as 
large  as  a  marrowfat  pea,  the  intestine  still  unopened.  Search  was  made 
for  the  vermiform  appendix.  At  first  it  was  not  recognized  on  account  of 
its  remarkable  shortness.  It  was  found,  however,  pointing  directly  toward 
the  median  line  of  the  body,  and  was  short  because  a  ])art  liad  been  sep- 
arated from  the  rest  by  slough.  The  end  of  what  remained  was  marked 
by  a  border,  one-eighth  of  an  inch  deep,  of  a  very  dark-green  gangrenous 
color.  We  did  not  attempt  to  measure  the  quantity  of  pus.  It  A?as  six 
ounces  or  more.     It  was  completely  bounded  and  shut  in  by  adhesions. 

At  no  time  during  life  was  there  resonance  over  the  liver,  but  there 
was  some  at  the  time  of  post-mortem  examination  before  the  bowels  were 
opened,  due  perhaps  to  the  fact  that  at  death  the  relaxation  of  the  muscles 
allowed  the  gas  to  rise  higher  than  it  did  during  life.  The  unusual 
median  position  of  the  abscess  is  important  in  accounting  for  absence 
of  dulness,  when  it  is  usually  found  in  slough  or  ulcer  of  tlie  vermiform 
appendix. 

"A  Fatal  Case  of  Typhlitis  without  Recognizable  Symptoms."  Under 
this  title  Jos6  M.  Fisser  published  a  case  of  inflammation  of  the  vermi- 
form appendix  causing  general  peritonitis  in  a  young  woman  nin^een 
years  of  age.  The  peculiarities  of  the  case  were  that  the  appendix  was 
not  perforated,  and  consequently  there  was  no  tumor  in  the  right  iliac  fossa 
— that  the  symptoms  were  all  referred  to  the  epigastrium,  without  even 
tenderness  in  the  fossa.  She  "walked  the  floor  and  tossed  alx>ut  in  bed; 
the  highest  temperature  was  103°,  and  the  most  frequent  pulse  was  120, 
and  these  continued  but  a  short  time.  Of  tympanitis  tliere  was  none  till 
near  death,  and  then  but  little.  The  obscurity  in  diagnosis  led  to  the 
])ubIication  of  the  case.  The  cause  of  this  disease  was  fecal  matter,  nd 
very  hard,  in  the  appendix.* 

>  Med,  Record,  Sept.  1,  1883. 
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As  mudi  has  been  said  in  this  article  on  the  diagnosis  of  peritonitis,  it 
may  be  well  to  introduce  a  case  where  that  diagnosis  was  conjectural,  and 

yet  quite  another  state  existed.     I  visited  Mrs.  H ^  when  her  disease 

was  advanced,  twice.  My  impression  was  that  she  had  peritonitis,  but 
this  opinion  was  held  with  grave  doubt.     After  her  death,  Smith  sent  me 

the  following  record  of  the  autopsy :  "  Mrs.  H died  Friday  evening 

at  ten  o^clock ;  next  day,  at  three  in  the  afternoon,  we  made  an  autopsy. 
No  gas  or  fluid  in  the  peritoneal  cavity;  the  small  intestines  inflated 
almost  to  bursting,  with  injection  of  the  capillaries.  In  the  left  iliac 
region  we  at  once  discovered  a  portion  of  the  intestine  almost  black,  and 
on  examination  found  a  firm  white  band  encircling  and  constricting 
that  portion.  Upon  liberating  the  gas  the  intestines  collapsed,  and 
the  constricted  portion  was  released  and  easily  removed.  A  further 
examination  showed  that  two  of  the  epiploic  appendages,  coming  off 
from  the  colon  above  the  sigmoid  flexure,  had  united  at  their  extreme 
points  and  formed  a  loop  two  and  a  half  to  three  inches  long,  and 
through  this  loop  or  ring  a  portion  of  the  ileum  had  passed,  and  was 
there  constricted.  The  constricted  intestine  was  about  four  feet  in  length. 
This  examination  has  been  gratifying  to  me.  There  was  a  small  quantity 
of  bloody  serum  in  the  peritoneal  cavity  low  down  in  the  pelvis.  The 
dark  gnimous  blood  that  passed  the  bowels  on  the  second  and  third  days 
can  now  be  accounted  for,  and  corroborates  your  remark  that  the  hemor- 
rhage looked  like  strangulation.  This  was  at  your  first  visit.  This  must 
be  a  new  cause  of  strangulation,  and  one  that  we  could  not  anticipate." 

There  was,  before  I  saw  her,  a  single  vomit  of  a  suspicious  fluid,  but 
the  evidence  was  not  strong  enough  to  enable  us  to  pronounce  it  stercora- 
ceous.  Some  of  the  observers  noticed  bloody  serum  in  the  peritoneal 
cavity,  and  perhaps  some  shreds  of  lymph,  but  that  was  in  consequence 
of  the  strangulation. 


Local  Peritonitis. 

This  may  occur  anywhere  in  the  broad  extent  of  the  peritoneum,  and 
will  be  more  or  less  limited  in  different  cases,  or  may  be  limited  for  a 
time,  and  then  become  general.  It  is  either  acute  or  chronic.  The  prod- 
uct of  the  diseased  action  may  be  serum  or  lymph  or  pus,  or  all  of  them. 
The  cause  of  this  local  inflammation  is  sometimes  very  obvious,  in  other 
cases  wholly  unknown.  The  consequences  vary  all  the  way  from  harm- 
lessness  to  death ;  the  symptoms  are  as  variable  as  the  consequences, 
making  the  diagnosis  easy  in  some  cases,  in  others  impossible.  Some 
cases  in  which  it  was  not  difficult  to  recognize  it  have  already  been 
recorded — those  caused  by  perityphlitis  and  perforation*  of  the  vermiform 
appendix,  for  example.  In  such  cases  the  local  pain,  the  swelling,  the 
dulness  or  resonance  on  percussion,  depending  on  whether  the  tumor  is 
made  by  inflammatory  exudation  or  gas,  together  with  the  general  symp- 
toms and  the  history,  leave  but  little  ground  for  doubt  regarding  the 
character  of  the  disease.  Perhaps  one-half  the  local  abscesses  which 
form  between  the  folds  of  the  peritoneum  are  recognizable  during  life  by 
the  local,  associated  with  the  general,  symptoms.  When  situated  in  the 
posterior  and  upper  part  of  the  abdominal  cavity,  the  hand  gives  little, 
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perhaps  no,  assistance,  as  in  the  most  widely-known  case  of  abscess  that 
has  been  recorded  in  all  time.  While  the  physicians  were  giving  to  tiie 
country  hopeful  reports  day  by  day,  tliousands  of  medical  men  shock 
their  heads  and  spoke  sadly  of  the  pras])ects.  The  illustrious  patieoi 
was  losing  rather  tnan  gaining  strengtn  and  flesh,  his  appetite  poor,  bis 
digestion  poor — a  strong  man  growing  helpless — and,  auove  all,  a  pulse 
that  for  months  never  fell  below  100.  Witli  an  adequate  cause  of  aUioess, 
whether  there  were  chills  or  not,  what  else  could  it  be  ?  Thus,  in  peri- 
toneal abscesses  that  cannot  be  felt  the  general  symptoms  are  of  great 
iin{X)rtance  to  the  diagnosis.  When  abscesses  tend  to  discharge  their 
contents  soon  or  late — sometimes  into  the  intestine,  sometimes  into  the 
bladder,  sometimes  externally :  in  such  cases  there  is  a  fair  chance.  Some- 
times they  burst  into  the  peritoneum :  such  cases  are  almost  inevitably 
fatal ;  even  opium  will  not  cure  them.  The  pus  of  these  abscesses  often 
has  the  fecal  odor,  which  it  acquires  by  the  transmission  of  the  intestinal 
gases  through  the  intestinal  walls.  I  was  attending,  with  the  late  James 
K.  Wood,  a  young  lady  in  whom  peritoneal  abscess  had  been  recognized. 
It  was  anterior  to  the  intestines.  In  the  consultation,  while  we  were 
discussing  the  propriety  of  using  the  trocar,  the  mother  became  alarmed 
at  the  odor  and  appearance  of  tlie  urine  just  passed,  and  summoned  the 
doctors  back  to  the  chamber.  The  abscess  had  opened  into  the  bladder. 
The  urine  contained  pus  which  gave  off  the  fecal  odor  strongly.  This 
patient  recovered.  It  should  be  added  that  these  abscesses,  as  well  as 
those  of  the  convex  surface  of  the  liver  and  those  that  are  post-peritoneal, 
sometimes  pierce  the  diaphragm  and  produce  empyema,  or  by  previous 
adhesion  of  the  lung  to  its  upper  surface  find  a  way  into  a  bmnclual  tube, 
and  so  the  pus  is  expectorated. 

The  history  of  local  fibrinous  exudations  is  not  as  easily  told  as  that 
of  the  purulent.  We  find  from  time  to  time,  on  the  peritoneum,  bands, 
patches,  or  cords  of  false  membrane,  which  were  produced  iu  so  quiet  a  way 
that  we  can  get  no  information  regarding  the  time  when  tliey  were  formed, 
and  perhaps  the  subject  of  them  was  not  aware  that  anything  was  wrong 
with  the  bowels  till  he  began  to  have  the  symptoms  of  obstruction.  These 
unnatural  structures  are  formed  in  great  variety.  The  omentum  is  fouud 
thickened  and  contracted.  The  mesentery  and  mesocolon  are  seen  in  a  sim- 
ilar condition,  causing  wrinkling  and  short  oning  of  the  bowels.  The  spleen 
has  on  its  surface  patches  or  even  plates,  or  one  great  plate,  of  firm  fibriu- 
ous  deposit,  oflen  cartilaginous  in  density,  sometimes  calcareous ;  and  we 
can  rarely  fix  the  time  of  these  occurrences  by  any  symptoms.  It  is  not 
always  so  with  the  liver.  We  are  acquainted  with  a  perihepatitis  which 
is  acute,  attended  by  pain  in  the  right  side,  a  febrile  movement,  and,  if 
the  inflammation  reaches  the  under  surface  of  the  organ,  by  jaundice, 
and  have  learned  to  combat  this  with  cups  and  opiates,  tlie  latter  in  rather 
free  but  not  heroic  doses,  and  to  expect  recovery  in  a  few  days.  This 
may  leave  the  liver  wholly  or  partly  invested  with  a  layer  of  false  mem- 
brane which  may  have  a  sequel  of  importance.  Then,  again,  we  find  the 
organ  invested  with  a  thick  contractile  membrane,  but  cannot  learn  that 
the  symptoms  of  perihepatitis  have  ever  occurred.  The  diseased  action 
which  produced  this  bad  investment  appears  to  be  analogous  to  that  which 
not  oniy  covers  the  organ  with  a  thinner  coat  of  similar  new  tissue,  but 
inlays  it  everywhere  with  the  same  material  in  cirrhosis.    This  also  b 
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unattended  by  local  pain.  Tlie  efiects  that  maj  result  from  this  encasing 
of  the  liver  in  a  strong  contractile  capsule  may  be  illustrated  by  the  fol- 
lowing case  rthe  late  Buck  was  the  physician):  The  patient  was  an 
unmarried  laay  of  middle  age  who  had  consecrated  her  life  to  charitable 
works.  In  searching  for  the  suffering  poor  she  often  had  to  ascend 
several  flights  of  stairs.  The  time  came  when  she  found  tills  fatiguing 
and  a  tax  on  her  respiration.  She  observed  at  the  same  time  that  the 
bowels  were  enlarged.  She  called  Buck,  and  he  had  no  difficulty  in  dis- 
covering ascitic  fluid.  He  was  surprised,  as  he  knew  that  her  habits 
were  perfectly  good,  and  she  had  very  little  the  appearance  of  an  invalid. 
Notwithstanaing  the  proper  use  of  the  usual  remedies  for  dropsy,  the 
fluid  slowly  increased,  and  at  length  he  was  obliged  to  draw  it  off.  He 
found  it  to  be  a  clear,  yellowish  serum.  In  the  course  of  about  two  years 
she  was  tapped  four  times.  I  saw  her,  with  Buck,  after  tliese  tappings, 
when  the  fluid  had  again  been  effused  in  quantity  that  half  filled  the  peri- 
toneal cavity.  The  emaciation  was  not  considerable ;  there  was  nothing 
of  the  semi-bronzed  color  of  the  skin  so  common  in  cirrhosis  of  similar 
duration ;  her  appetite  and  digestion. were  not  materially  impaired  ;  the 
temperature  was  natural ;  the  pulse  was  increa.<<ed  in  frequency  only  a 
few  beats.  The  skin  over  the  abdomen  Mas  in  a  soft,  natural  state,  and 
there  was  nothing  that  suggested  a  hyperseraic  or  inflammatory  dro]>sy. 
The  liver  on  ])ercussion  appeared  to  be  reduced  in  size.  Taking  all 
things  into  account,  and  especially  the  patient's  habits  and  the  absence 
cancerous  cachexia,  it  seemed  probable  that  the  dropsy  arose  from  atrophy 
of  the  liver,  and  that  the  atrophy  was  caused  by  an  adventitious  ca])sule 
of  the  organ,  although  the  patient  had  never  had  symptoms  of  perihe- 
patitis. From  this  point  the  fluid  did  not  increase  or  diminish,  but 
remained  stationary  till  she  died,  ])erhaps  two  years  after,  of  some  othei 
disease.  Meanwhile,  the  lady  resumed  her  favorite  charity-work  to  a 
limited  extent.  At  the  post-mortem  examination  the  capsule  was  found 
investing  nearly  the  whole  liver,  but  not  materially  obstructing  the  gall- 
duct.  The  new  membrane  was  thick  and  strong,  having  a  thickness  of 
at  least  one-twentieth  of  an  inch.  The  remaining  liver  structure  was  of 
natural  appearance.  The  organ  was  reduced  to  one-half  its  natural  size. 
No  other  cause  of  dropsy  was  found. 


Chronic  Peritonitis. 

I  have  doubted  whether  any  disease  deserving  this  name  really  exists 
independent  of  such  low  inflammatory  action  as  may  arise  from  the  irri- 
tations of  tumors  or  heterologous  deposits.  This  statement  refers  to 
general  not  local  peritonitis.  I  have  never  seen  anything  that  would 
lead  me  to  believe  that  acute  diffuse  peritonitis  can  be  deprived  of  its 
acute  character  and  still  continue  an  inflammation.  With  me  it  has 
always  been  death  or  cure.  I  have  already  referred  to  a  case  in  which 
after  recovery  the  bowels  were  greatly  disturbed  by  tympanitis  for  years. 
But  this  came  from  adhesions :  her  general  health  M'as  good.  I  have  at 
long  intervals  met  with  cases  of  ascites  in  which  the  peritoneal  membrane 
was  redder  than  natural,  and  in  which  no  obstruction  to  the  portal  circu- 
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lation  was  discovered.     This,  however,  I  have 
rather  than  inflammation. 

Bauer,^  however,  gives  to  these  cases  the  title  latent  _ 
especially  when  after  death  an  abnormal  adhesion  is  found  here  asd  ibe^ 
In  the  cases  that  I  have  seen  there  was  a  peculiar  state  ct  tJbe  miiet  r£ 
the  abdomen.  The  skin  there  was  more  or  less  scaly  and  drr,  faoi  I  «> 
not  remember  whether  there  were  internal  adhesions.  Baoer  re^Bi^  ti-* 
diagnosis  of  this  form  of  disease  as  difficult,  but  re^s  to  tbt  ooasHifi:^ 
present  mctcorism  as  well  as  serous  fluid.  I  have  met  with  three  or  &cr 
instances  in  which  at  the  time  of  puberty  an  abdominal  drcipET  has  rt^ 
suddenly  occurred,  lasting  one  to  three  months,  and  disappearioe  <■  ^ 
use  of  diuretics.  I  have  had  no  reason  to  attribate  this  dfnaoa  v.- 
inflammatory  action,  except  in  one  case.  A  lady  of  extiaonliiiiJT  sra- 
metry  and  beauty  of  form,  in  excellent  health,  whom  I  had  treaied  tr 
this  disorder  twelve  years  before,  applied  to  know  whethertbere «« asj; 
thing  in  that  disease  that  would  prevent  her  having  children.  She  iad 
been  married  seven  or  eight  years,  and  had  not  been  pre^fnant  The 
question  then  occurred  to  me,  At  the  time  of  the  dropsy  could  there  kiTe 
been  lympliy  exudation  that  had  since  confined  the  ovaries  in  an  mnatn- 
ral  position  ?  The  question  I  could  not  answer.  The  treatment  which 
Bauer  prefers  for  his  latent  peritonitis  consists  in  '^  painting  with  iodine, 
the  use  of  diuretics,  and  the  regulation  of  diaphoresis  bv  means  of 
Turkish  baths." 

Another  form  of  general  chronic  peritonitis  is,  according  to  Bauer,  thai 
which  follows  acute  peritonitis.  He  quotes  several  authorities  in  support 
of  his  views.  I  must  draw  on  him  for  a  description  of  it,  for,  as  I  ha^ 
said,  practically  I  know  nothing  about  it 

The  symptoms  of  acute  peritonitis  are  all  toned  down,  bat  do  Dot  til 
disappear.  Vomiting  occurs  occasionally ;  tenderness  is  diminished,  bat 
is  quite  perceptible;  meteorism  diminishes,  but  fluctuates  greatly;  appe- 
tite is  poor  or  variable ;  constipation  alternates  with  diarrhoea  or  is  Al- 
lowed by  dysentery ;  now  there  is  a  febrile  heat,  and  then  the  tempentore 
is  normal — this  fever  is  most  likely  to  come  in  the  evening ;  the  pobc  is 
frequent  and  varying ;  ultimately  extreme  emaciation  and  amemia.  The 
most  striking  feature  of  this  condition  appears  to  be  sacculation  of  the 
fluid  in  the  abdomen,  wholly  or  partially ;  this  fluid  then  is  not  freely 
movable,  but  will  give  dulness  on  j>ercussion,  which  may  contrast  well 
with  intestinal  resonance  in  its  immediate  neighborhood.  When  the  ten- 
sion of  tlie  abdominal  wall  is  diminished  these  sacs  can  be  felt  by  the 
hand  as  uneven  tumors.  Colicky  pains  occur,  and  in  a  .case  cited  it  wss 
at  one  time  very  severe,  at  another  only  slight.  The  majority  of  the 
cases  terminate,  after  a  protracted  course,  fatally.  Recovery  may  oocur 
by  absorption  or  external  evacuation  of  the  fluid.  He  gives  no  special 
treatment. 

Bauer  makes  still  another  class  of  cases  of  chronic  peritonitis — thoee 
arising  in  the  coui'se  of  old  ascites ;  he,  however,  does  not  make  much  out 
of  it.  He  thinks  the  cases  of  this  kind  occur  with  cardiac  and  hepatic 
disease,  and  particularly  with  the  nutmeg  liver.  The  symptoms,  he  admits^ 
are  neither  well  defined  nor  severe,  and  the  anatomical  changes  consist 
"  in  thickening  of  the  serous  membrane  by  a  slight  deposit  of  fibrin, 

*  Oydopadia  of  the  Practice,  etc^  vol.  viiL  pp.  297-302. 
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slight  turbidity  of  the  ascitic  fluid,  and  a  few  flakes  of  fibrin  suspended 
in  it."  He  then,  strangely,  gives,  as  if  they  were  illustrations  of  such 
a  disease,  two  cases  in  which  death  by  acute  peritonitis  followed  the  last 
of  many  tappings,  in  one  of  which  a  pool  of  pus  was  found  encysted  in 
front  of  the  intestines.     Both  are  borrowed. 

Probably  most  practitioners  who  are  in  the  habit  of  making  post- 
mortem examinations  have  seen  the  flakes  of  lymph  in  the  ascitic  fluid, 
etc.,  but  the  German  physicians  have  been  the  first,  I  believe,  to  regard 
such  cases  as  belonging  to  separate  forms  of  disease. 

William  Pepper  has  published^  a  case  observed  by  himself  and  G.  A. 
Rex  which  shows  non-malignant  chronic  |)eritonitis  better  than  any  I  can 
recall  to  mind.  The  report  forms  the  sequel  to  the  case  of  the  young 
woman  on  whom  he  successfully  performed  paracentesis  of  the  peri- 
cardium. 

This  young  woman  began  to  have  double  pleuritic  efiusion,  and  this 
was  soon  followed  by  ascites  three  and  a  half  months  after  the  operation. 
From  that  time  the  ascites  was  better  or  worse,  but  did  not  wholly  leave 
ber,  and  became  considerable  before  her  death.  This  was  sudden,  she 
having  some  convulsive  movements  jn  extremis.  Lesions  were  found  in 
the  thoracic  cavity  like  those  discovered  in  the  abdominal,  showing,  it  was 
believed,  a  special  tendency  in  this  person  to  plastic  exudation  on  the 
serous  membranes.  "  The  lower  part  of  the  abdomen  was  found  occupied 
by  an  extensive  effusion.  The  mtestines  were  floated  upward.  There 
were  few  if  any  signs  of  inflammation  of  the  intestinal  peritoneum,  but 
marked  changes  were  observed  in  the  parietal  peritoneum  and  in  the  cap- 
sules of  the  liver  and  spleen.  The  peritonitis  was  most  marked  in  the 
upper  segment  of  the  abdomen,  while  the  parietal  membrane  presented 
large  patches  of  irregular  thickening.  No  tubercles  were  found  on  any 
part  of  the  peritoneum.  The  capsules  of  the  liver  and  spleen  were 
greatly  thickened,  whitish,  oi)aque,  and  densely  fibrous.  The  liver  was 
enlarged  and  heavy,  and  so  tightly  bound  by  its  thickened  capsule  that 
its  shape  was  somewhat  altered. 

"  The  diaphragm,  especially  that  part  of  it  underlying  the  pericardial 
sacs,  had  undergone  marked  fibroid  degeneration.  The  muscular  tissue 
was  much  atrophied ;  many  fasciculi  had  evidently  disappeared,  while 
many  others  were  markedly  narrowe<l,  some  of  them  shading  off  to  a 
\vidth  of  less  than  g  ^^  ^  of  an  inch,  and  finally  disappearing  altogether. 
They  retained,  however,  even  in  tlieir  narrowest  dimensions,  their  trans- 
verse striffi." 

(It  may  be  remarked,  in  passing,  that  this  substitution  of  fibrous  for 
muscular  tissue  follows  the  same  Taw  that  it  does  in  the  heart  when  that 
organ  is  the  seat  of  fibrosis  or  fibrous  degeneration.  Here  it  was  sup- 
posed to  be  the  consequence  of  a  low  grade  of  inflammatory  action.  Is  it 
when  it  occurs  in  the  heart?) 

In  the  abdomen  these  observers  found  nothing  which  suggested  the 
possibility  of  tubercles  or  any  obscure  form  of  cancer.  In  the  pericar- 
dium, on  the  heart  side,  were  found  numerous  small  nodular  roughnesses. 
Irregularities  of  the  pericardial  false  membrane  are  so  common  that 
nothing  but  the  close  and  universal  adhesions  would  raise  any  question 
•  »f  these  relations.    But  tubercles  would  hardly  be  here  and  nowhere  else. 

*  Am,  Joum,  of  Med,  ScL^  April,  1874. 
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Delafield  says  that  one  form  of  tlie  chronic  disease  is  the  continuance 
of  his  cellular  peritonitis.  In  this,  he  says,  the  surface  of  the  omentum 
is  covered  with  cells  which  look  as  if  they  were  derived  from  the  endo- 
thelium and  connective-tissue  cells,  although  they  differ  from  the  normal 
shape  of  these.  The  new  cells  are  for  the  most  part  polygonal,  of  differ- 
ent size,  with  one  or  several  nuclei,  and  giant-cells — large  granular  masses 
filled  with  nuclei.  Although  these  new  cells  are  produced  over  the  entire 
surface  of  the  peritoneum,  yet,  as  a  rule,  they  are  more  numerous  in  little 
patches  here  and  there.  These  little  patches  may  be  heaped  together  in 
such  numbers  as  to  form  nodules  visible  to  the  naked  eye.  There  is  never 
any  stroma  between  these  cells. 

This  form  of  peritonitis  occurs  most  frequently  ^\^th  organic  heart  dis- 
ease, witli  cirrhosis  of  the  liver,  with  chronic  pulmonary  phthisis,  and 
with  acute  general  tuberculosis.  In  the  two  latter  diseases  he  thinks 
they  have  been  improperly  called  tubercles. 

He  describes  a  form  of  chronic  adhesion  of  peritoneal  surfaces  that 
occurs  without  the  intervention  of  fibrin,  but,  as  he  supposes,  by  coales- 
cence of  the  branchiue  cells  and  a  production  from  them  of  a  fibrillated 
basement  substance,  the  fibrils  crossing  in  all  directions.  In  the  midst 
of  these  fibrils  he  finds  the  nuclei  of  these  cells.  He  fimls  also  in  the 
immediate  neighborhood  of  these  adhesions  thousands  of  branching  cells 
that  are  attached  one  to  another  and  float  free  in  the  water,  tlie  &sei  end 
being  attached  to  the  ])eritoncum.  He  regards  such  a  {)eritonitis  with  ad- 
hesions as  a  more  advanced  stage  of  the  forms  of  cellular  peritonitis  already 
described,  and  the  new  cells  are  changed  into  membrane. 

Sayre  has  published  an  extraordinary  case  in  the  TVaneacUons  of  iJit 
Patholoffical Society.  He  calls  it  chronic  proliferative  peritonitis;  it  might 
be  called  more  aptly  the  consequence  of  peritonitis. 

A  large,  strong  man  fell  from  a  hammock,  the  rope  breaking,  upon  hia 
shoulders,  and  felt  a  severe  pain  in  his  stomach,  and  soon  developed 
symptoms  of  peritonitis.  This  pain  never  entirely  subsided.  The  peri 
tonitis  was  recognized.  About  one  month  after  he  was  tapped,  and  240 
ounces  of  serum  were  drawn.  He  was  tapped  one  hundred  and  eighty- 
seven  times,  and  1203A^  pounds  of  fluid  were  taken  from  him  durio| 
the  remainder  of  his  life.  At  post-mortem  examination  3000  cc.  of 
yellow  serum  were  found.  The  liver  and  spleen  were  covered  by  a 
thick  layer  of  false  membrane,  intestines  were  glued  together  in  the 
upper  part  of  the  abdomen,  and  the  stomach  was  adherent  to  the  lower 
surface  of  the  liver.  The  portal  vein  was  contracted  by  this  membranous 
coating.  There  were  numerous  other  lesions  in  the  heart  and  pleura,  but 
these  Avill  account  for  the  dro})sy. 

This  man  was  unusually  strong  and  hearty  mitil  1876,  when  he  had  an 
attack  of  double  pleuro-pneumonia,  and  in  1878  he  slipped  on  the  front 
steps  and  fell,  but  seemed  to  recover  from  the  effects  of  this.  The  fall 
from  the  swing  occurred  in  July,  1879.     He  died  in  February,  1884.* 

1  Med.  Record,  April  19,  1884. 
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Tubercular  Peritonitis. 


This  form  of  disease  is  by  do  means  uniform  in  its  first  symptoms  or 
In  its  progress.  The  only  things  uniformly  attending  it  are  tubercles  on 
the  peritoneum  and  more  or  less  of  inflammatory  cflusion,  chiefly  lymph 
and  serum ;  tumor  and  hardness  of  the  bowels,  general  or  local ;  deranged 
function  of  the  stomach  and  intestines;  emaciation;  and  extreme  fatality. 

In  some  cases  the  invasion  is  acute  and  marked — a  chill  followed  by 
fever,  vomiting,  early  development  of  meteorism,  and  in  a  few  days  a 
point  or  points  of  resistance  to  pressure,  but  not  necessarily  dulness  on 
percussion.  In  a  few  days  the  febrile  action  and  the  meteorism  may 
subside,  leaving  the  symptoms  of  local  peritonitis.  But  we  have  not 
long  to  wait  for  a  renewal  of  them  and  an  evident  extension  of  the 
inflammatory  action.  Remission  and  relapse  alternate  at  varying  inter- 
vals, until  the  whole  extent  of  the  peritoneal  surface  seems  to  be  involved 
in  inflammation.  With  this  mode  of  development  meteorism  may  not 
be  renewed  in  the  most  common  way.  The  lymphy  product  of  inflam- 
mation may  so  bind  the  intestines  to  the  posterior  walls  of  the  abdomen 
that  they  cannot  extend  forward,  but  are  pushed  upward  against  the  liver 
and  diaphragm,  and  so  encroach  on  the  thoracic  space.    But  then  the  anterior 

Iiarietes  are  tense  and  hard,  and  do  not  move  in  respiration.  The  febrile 
leat  may  not  continue  more  than  two  or  three  months,  but  the  pulse  will 
be  frequent  to  the  end.  There  ^vill  be  a  thinning  of  bowel  walls,  and 
here  and  there  a  knuckle  of  adherent  intestines  may  cause  some  promi- 
nence and  give  some  resonance  on  percussion.  There  will  be  also  occa- 
sional vomiting,  and  the  dejections  will  be  irregular — maybe  only  deficient 
or  thin;  there  may  be  an  alternation  of  constipation  and  diarrhoea. 

Tuberculous  ulcerations  of  the  mucous  layer  of  the  bowels  is  not  uncom- 
mon in  tubercular  peritonitis,  and  these  ulcers  have  in  rare  cases  jxirforated 
and  allowed  the  fecal  matter  to  accumulate  in  consideraWe  quantity  in  a  sac 
limited  by  previous  adhesions.  In  all  forms  of  tubercular  peritonitis  death 
Is  caused  as  often  by  grave  complications  as  by  what  appears  to  be  the  pri- 
mary disease.  The  affection  occurs  in  probably  every  instance  in  those  who 
had  at  the  beginning,  or  had  acquired  in  its  progress,  what  we  call  the  tu- 
bercular diathesis.  We  are  not  surprised,  therefore,  to  find  on  inspection 
a  wide  diffusion  of  tubercles  in  the  body,  particularly  on  other  serous 
membranes,  and  in  the  lungs.  Death  may  occur,  then,  from  phthisis 
pulmonalis  or  from  pleurisy  or  meningitis,  as  well  as  from  the  exhaustion 
and  accidents  of  the  peritoneal  disease.  The  effusion  serum  or  turbid 
serum  is  very  common  in  tubercular  peritonitis,  and  can  be  recognized 
by  the  dulness  it  produces  in  part  of  the  cavity,  and  sometimes  by  fluc- 
tuation. It  is  often  sacculated,  but  it  is  not  constantly  found  after  death, 
it  having  been  absorbed  before,  and  perhai>s  long  before,  that  event. 

In  other  cases  the  invasion  of  the  disease  is  stealthy  and  deceiving.  It 
comes  so  quietly  that  the  patient  is  not  conscious  of  any  local  disorder 
beyond  a  dyspepsia  and  irregular  action  of  the  bowels.  He  has  a  pulse 
of  growing  frequency,  but  if  he  knows  it  he  ascribes  it  to  his  dyspepsia. 
He  is  slowly  losing  flesh  and  strength  ;  this  he  accounts  for  in  the  same 
way.  At  length  a  perceptible  swellii^g  of  the  bowels  attracts  his  atten- 
tion. At  this  stage  the  physician  finds  that  the  swollen  bowels  are  tym- 
panitic everywhere  or  only  in  the  upper,  while  there  is  evidence  of  fluid 
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effusion  in  the  more  depending,  parts.  He  discovers  some,  it  may  be  little, 
tenderness  on  i)ressurc,  and  a  pulse  of  85,  or  maybe  90,  increasing  iu  fre- 
quency toward  evening.  The  appetite  is  poor,  the  digestion  slow,  aud 
occasionally  there  is  vomiting;  the  com])lcxion  is  pale  and  a  little  dingy; 
the  skin  of  the  abdomen  may  be  dry  and  rough  or  may  be  natural ;  some 
colicky  pains  have  been  or  soon  will  be  felt  From  this  {X)int  the  disease 
gradually  advances.  The  distension  of  the  bowels  slowly  increases  or 
they  are  firmly  retracted;  the  emaciation  increases;  the  strength  dimin- 
ishes ;  there  is  often  cough,  which  is  generally  dry ;  the  bowels  are  slow 
or  diarrhoea  alternates  with  constipation  ;  with  the  distended  bowels  tiiere 
is  always  more  than  natural  resonance  on  percussion,  except  when  there 
is  fluid  effusion,  thoudi  not  oflen  the  full  tympanitic  sound  observed  in 
acute  diffuse  jieritonitis.  This  resonance  is  not  equal,  always,  in  different 
parts  of  the  abdomen;  the  respiration  is  embarrassed  and  almost  wholly 
thoracic.  The  abdomen  is  often  as  large  as  that  of  a  female  at  full  terra 
of  pregnancy,  and  indeed  the  condition  has  been  mistaken  for  pregnancy. 
This  is  an  inexcusable  blunder  in  a  case  like  that  which  I  have  in  mind — 
a  young  unmarried  woman.  She  had  no  dulness  on  percussion  in  tlie  space 
that  would  be  occupied  by  the  gravid  uterus,  but  rather  resonance.  The 
case  might  have  been  a  little  less  clear  if  there  had  been  fluid  effusion  in 
the  abdominal  cavity,  but  if  this  were  not  encysted  it  would  flow  from  one 
side  of  the  abdomen  to  the  other  when  the  patient  turned  correspondingly 
in  bed ;  if  it  was  encysted,  there  would  be  small  chances  that  it  would 
have  the  shape  and  ]X)sition  of  the  gravid  uterus;  if  it  had,  there  would 
be  no  chance  of  hearing  in  it  the  foetal  heart  or  feeling  the  foetal  move- 
ments ;  and  afler  all  this  there  remains  the  experimentum  cnicis — a  vag- 
inal examination. 

At  first  the  diagnosis  is  unavoidably  uncertain.  Some  aid  is  found, 
possibly,  in  the  medical  history  of  the  family,  in  tuberculous  antecedents, 
yet  I  remember  cases  in  which  no  phthisis  could  be  found  in  any  living 
or  dead  member  of  the  family  on  the  paternal  or  maternal  side  as  far 
back  as  it  could  be  traced.  Some  aid  is  found  if  the  patient  himself  has 
any  of  the  physical  or  rational  indications  of  pulmonary  phthisis,  and  yet 
there  are  recorded  cases  in  which  the  abdominal  symptoms  were  the  first 
to  appear.  The  ])rominent  German  physicians  attach  great  im|x>rtance  to 
the  pre-existenoe  of  a  cheesy  mass  or  degeneration  somewhere  in  the  body 
as  the  real  parent  of  tubercles  wherever  they  ap})ear.  The  truth  of  this 
doctrine,  I  do  not  think,  has  received  anything  like  universal  recognition; 
and  if  it  had,  as  tins  cheesy  degeneration  is  oflen,  perhaps  commonly, 
only  discoverable  afler  death,  it  could  rarely  give  any  assistance  in  diag- 
nosis, so  that  the  early  diagnosis  is  always  dimcult,  and  a  very  early  one 
oflen  impossible.  But  as  time  goes  on,  and  the  symptoms  are  better  de- 
fined and  show  themselv^es  one  afler  another  as  they  are  above  described, 
it  seems  as  if  a  careful  observer  could  not  confound  it  with  anything  except 
perhaps  one  of  the  other  forms  of  chronic  iieritonitis  or  cancerous  perito- 
nitis. As  to  the  latter,  the  cough  which  exists  in  most  cases  of  tubercular 
peritonitis  will  assist  in  the  distinction,  but  a  physical  examination  much 
more;  for  a  cough  does  not  always  attend  phthisis  when  this  disease 
exists ;  for  example,  I  visited  a  daughter  of  one  of  the  distinguished  gen- 
tlemen of  Vermont.  She  had  had  the  bowel  symptoms  tlmt  indicated 
tubercular  peritonitis  for  eight  or  ten  months,  aud  the  diagnosis  ^*as  not 
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difficult.  RememberiDg  Louis's  opiniou  that  if  tul)ercles  invade  any 
other  ]xirt  of  the  body,  they  are  likely  to  be  fouud  at  the  same  time  iu 
the  lungs  and  iu  a  more  advanced  condition,  I  examined  the  lungs,  and 
fouud  iu  the  upjier  part  of  the  right  a  cavity  so  large  that  it  could 
have  received  a  fist.  I  was  only  surprised  by  the  fact  that  she  did 
not  cough,  and  had  not  coughed.  She  herself  assured  me  of  that  fshe 
was  twenty-one  years  old) ;  her  physician,  who  was  pi'esent  at  the  visit, 
had  never  heard  her  cough,  and  had  no  suspicion  of  any  pulmonary  com- 
plication ;  but,  more  than  all,  her  mother,  who  had  walked  with  her,  slept 
with  her,  eaten  witli  her,  travelled  with  her,  and  from  the  beginning  of  the 
illness  had  not  been  out  of  her  company  more  than  twenty  minutes  in  any 
twenty-four  hours  since  the  disease  bcffan,  had  never  heard  her  cough. 
Here,  then,  the  nervous  deviation  to  the  abdomen,  or  whatever  else  it 
may  Imve  been,  had  so  benumbed  the  sensibility  of  the  pulmonary  nerves 
that  the  alarm-bell  of  phthisis  had  never  been  sounded ;  but  the  cavity, 
had  there  been  any  doubt  whether  the  bowel  disease  was  cancerous  or 
tuberculous,  would  have  almost  fully  settled  the  question.  But  more  of 
the  peculiarities  of  cancerous  peritonitis  a  little  farther  on. 

The  lesions  of  this  disease  (or  its  patliological  anatomy)  differ  consider- 
ably, but  the  differences  are  in  the  amount  of  tuberculous  deposit  and  the 
secondary  results,  not  in  the  real  nature  of  the  disease.  Lcl>ert  has  pub- 
lished among  his  plates  of  pathological  anatomy  one  which  show's  the 
peritoneum  thickly  sprinkled  over  with  small  tuberculous  grains,  and 
represents  each  particular  grain  surrounded  by  a  little  zone  of  inflamma- 
tory injection.  There  is  yet  no  exudation,  but  that  would  soon  follow. 
A  fibrinous  exudation  will  soon  come  over  this  primary  deposit,  and 
undergo  a  kind  of  organization,  or  at  least  get  blood-vessels,  which  in 
their  turn  can  furnish  the  material  for  a  new  crop  of  tubercles.  These 
again  provoke  a  new  layer  of  fibrous  tissue,  which  also  becomes  studded 
with  tubercles,  and  so  on,  till  a  thick  covering  is  formed  over  the  intes- 
tines. But  the  same  material  is  interposed  between  their  folds,  separating 
one  from  another  and  compressing  them  and  diminishing  their  calibre ; 
at  the  same  time  this  agglomerated  mass  is  firmly  adherent  to  the  abdom- 
inal wails  everywhere.  The  new  material  may  have  a  thickness  of  half 
an  inch  or  even  more.  I  remember  how  surprised  and  confused  I  was 
when  I  made  my  first  inspection  of  such  a  case.  The  abdominal  walls 
were  cut  through,  but  they  could  not  be  lifted  from  the  intestines,  but 
were  firmly  adherent  to  something.  They  were  carefully  dissectc<l  off 
and  the  bowel  cavity  (?)  exposed;  there  was  apparently  an  immense  tumor 
filling  the  whole  space :  no  intestines,  no  viscera,  could  be  seen.  A  sec- 
tion was  made  through  this  mass  from  above  downward,  and  another 
parallel  with  it  and  an  inch  distant  from  it,  and  this  part  removed.  It 
appeared  like  a  large,  hard  tumor,  through  which  the  intestine  made 
several  j)erforations.  The  new  material  appeared  to  be  fibrous,  with 
grayish-white  tubercles  sprinkled  in  through  it  everywhere,  and  pretty 
abundantly.  In  another  case  this  fibro-tubercular  material  may  occupy 
one  part  of  the  abdomen,  aiid  a  large  serous  cyst  or  serous  cysts  another. 
The  tuberculo-fibrous  material  may  be  found  in  markedly  less  quantity 
than  is  so  far  descril)cd,  till  there  will  be  no  more  than  in  a  case  from 
Ziemssen's  clinique,  quoted  by  Bauer:  "In  the  peritoneal  cavity  about 
four  liters  of  yellowish-brown,  slightly  turbid  fluid.     Omentum  thick- 
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ened,  stretched,  adherent  to  the  anterior  wall  of  the  abdomen  and  beset 
with  hemorrhages ;  the  same  was  true  of  the  parietal  peritoneum ;  be- 
tween the  hemorrhages  whitish-yellow  and  entirely  white  tubercles  occur, 
varying  in  size  from  the  head  of  a  pin  to  a  lentil.  The  intestinal  serous 
membrane  was  similarly  invaded.  The  intestines  intensely  inflated;  a 
number  of  ulcers  on  the  mucous  membrane,  one  approaching  perforation. 
Covering  of  the  liver  thickened  by  fibrinous  deposition." 

The  lungs  and  serous  membranes  generally  will,  in  all  probability, 
show  more  or  less  of  tubercular  deposit,  the  pericardium  less  frequently 
than  the  others. 

The  result  in  this  affection,  after  it  is  fully  established,  is  believed  to 
be  uniformly  fatal,  and  at  its  commencement  the  difficulty  of  diagnosis 
may  lead  one  to  doubt  whether  his  apparent  success  is  anything  better  than 
apparent.  Still,  a  plan  which  I  have  relied  on  is,  I  believe,  worth  an- 
nouncing. As  soon  as  the  disease  is  recognized  the  patient  is  put  upon  the 
use  of  the  iodide  of  potassium  and  the  iodide  of  iron,  in  full  average  doses, 
and  a  solution  of  iodine  in  olive  oil  is  applied  to  the  whole  surface  of  the 
abdomen  by  such  gentle  friction  as  will  produce  no  pain ;  and  after  a  min- 
ute or  two  of  such  friction  the  oil  is  brushed  thinly  over  the  surfiice  ami 
the  whole  covered  with  oiled  silk.  This  dressing  is  repeated  twice  a  day. 
The  quantity  of  iodine  to  an  ounce  of  oil  will  vary  considerably  in  differ- 
ent persons ;  for  some,  seven  to  ten  grains  will  be  enough ;  for  others, 
thirty  will  be  needed.  The  iron  is  to  make  the  application  moderately 
irritating,  and  if  it  produce  pinhead  blisters  or  blisters  a  little  larger,  all 
the  better.  When  tne  application  becomes  painful  tlie  oil  is  washed  off, 
and  the  application  is  not  renewed  for  two  or  three  days.  In  this  manner 
it  may  be  continued  for  two  or  three  months.  Meantime,  the  patient  is 
put  upon  the  diet  and  regimen  of  the  consumptive,  the  appetite  encour- 
aged ;  he  takes  sustaining  food,  with  plenty  of  milk  and  cream,  or  cod- 
liver  oil,  as  much  fresh  air  as  possible,  and  friction  is  applied  to  other 
parts  of  the  body  with  dry  flannel. 


Cancerous  Peritonitis. 

Benign  tumors  of  the  abdomen  are  not  frequently  the  cause  of  general 
peritonitis,  and  when  they  are,  the  grade  of  the  disease  is  acute  rather 
than  chronic,  They  very  often  provoke  local  inflammation  and  become 
adherent  to  the  neighboring  stnictures.  The  same  is  true  of  malignant 
growths  in  the  abdominal  cavity,  except  that  the  adhesions  are  earlier 
formed  and  more  likely  to  occur.  Localized  cancer,  of  whatever  variety, 
is  not  very  prone  to  produce  general  peritonitis,  even  though  there  be 
multiple  developments  of  it.  But  when  the  disease  takes  3ie  dissemi- 
nated form,  and  is  sprinkled  over  the  whole  extent  of  the  peritoneum, 
then  inflammation  is  almost  certain  to  occur — not  of  high'  grade,  and  yet 
deserving  the  name  subacute  rather  than  chronia  A  case  which  illus- 
trates this  statement  has  come  under  my  observation  within  the  last  year. 
I  will  recite  it  with  sufficient  detail  to  make  it  intelligible. 

A  lady  about  forty  years  of  age  had,  up  to  the  summer  of  1881,  en- 
joyed very  good  health,  though  she  was  never  robust  At  that  time 
she  felt  her  strength  abating  and  her  stomach  disordered.    She  songht 
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health  in  various  places,  and  took  professional  advice  in  September.  It 
availed  her  little;  the  bowels  were  gradually  swelling  and  fluctuation 
could  be  felt.  She  was  losing  strength  and  flesh.  There  was  not  a 
cachectic  countenance,  but  the  features  were  growing  sharp.  She  had 
suflered  but  little  from  pain  till  October.  At  that  time  she  was  at  the 
family  country  home.  Then  she  began  to  sufier  from  a  severe  pain  in 
the  left  thigh  ;  and  this,  it  was  noticed,  increased  as  the  accumulation  in 
the  bowels  increased,  and  at  length  her  physician  ielt  compelled  to  tap 
her — not  so  much  on  account  of  great  distension  of  the  bowel  as  in  the 
hope  of  relieving  the  pain.  He  drew  off  nine  quarts  of  gluey,  viscid 
fluid,  and  lier  pain  was  wholly  relieved.  Twelve  or  fifteen  days  after 
this  she  wa?  brought  to  her  city  home,  and  her  city  physician,  seeing  that 
her  case  was  a  grave  one,  sought  the  aid  of  a  distinguished  gynsecologist. 
She  was  then  again  tapped  to  give  him  a  more  satisfactory  examination. 
He  found  the  ovaries  considerably  enlarged  and  hard.  They  could  not, 
however,  be  felt  by  pressing  the  fingers  into  the  pelvis  from  above— only 
by  the  vagina.  I  saw  her  on  the  10th  of  November.  The  fluid  had  agahi 
made  considerable  tumefaction  of  the  bowels,  and  she  was  again  suffering 
great  pain  in  the  region  of  the  right  kidney  and  in  the  leg  of  the  same 
side,  together  with  cramps.  The  relief  given  by  the  first  tapping  induoetl 
us  to  propose  its  repetition.  It  was,  however,  delayed  till  the  14th,  that 
the  physician  who  had  tapped  her  before  might  be  present  and  assist. 
The  quantity  of  water  drawn  was  again  nine  quarts,  and  again  the  pains 
and  spasms  were  quieted.  The  examination  of  the  abdominal  fluid  was 
interesting.  It  was  nearly  clear,  reddish,  of  syrupy  flow  and  consistence, 
and  so  viscid  that  while  a  portion  of  it  had  remained  on  the  slide  of  the 
microscope  long  enough  for  the  examination  of  its  constituents  the  thin 
cover  became  so  firmly  attached  to  the  slide  that  it  could  not  be  removed 
without  breaking  or  long  maceration.  The  albumen  was  so  abundant 
that  the  fluid  was  completely  consolidated  on  boiling.  Fibrinous  threads 
were  running  through  it  in  great  numbers,  and  here  and  there  was  a  cell 
of  large  size,  round,  granular,  but  not  plumped  up  with  gmnules,  with  a 
nucleus  barely  less  in  size  than  the  cell  itself;  its  outer  border  within,  but 
only  just  within,  the  boundary  or  wall  of  the  cell.  It  was  the  nucleus 
that  was  granular,  for  there  was  little  room  for  granules  between  the 
nucleus  and  the  cell  wall.  The  vial  containing  the  fluid  had  been  stand- 
ing three  or  four  hours  for  a  sediment.  This  m  a  vial  four  inches  high 
occupied  the  lower  half,  and  gave  nothing  to  the  dropj)ing-tube  till  tne 
sedimentary  matter  was  drawn  into  it  by  suction.  This  matter  consisted 
of  flbrillated  fibrin  in  large  quantity ;  a  great  number  of  the  cells  just 
described,  some  grouped,  but  most  separate  or  single.  There  were  pus- 
cells  in  moderate  quantity,  each  having  the  amoeboid  movements,  and  a 
considerable  number  of  red  blood'-corpuscles,  some  of  natural  form,  some 
crenate. 

Immediately  after  the  tapping  the  flaccid  condition  of  the  abdominal 
walls  admitted  an  examination.  A  solid,  hard  mass  was  found  running 
across  the  upper  part  of  the  bowels,  a  nodule  of  which  was  lying  on  the 
stomach  at  the  point  of  the  ensiform  cartilage.  A  harder  mass  of  irreg- 
ular shape  was  also  found  Just  above  the  pelvis  on  the  right  side,  extend- 
ing upward  and  to  the  right.  This  was  in  extent  two  by  three  inches. 
The  ovary,  however,  could  not  be  detected  by  pressure  from  above  down- 
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ward.  The  diagnosis  up  to  this  time  was  hardly  doubtful,  but  these 
revelations  made  it  complete,  and  crushed  any  lingering  hope  of  the 
patient's  recovery. 

While  the  pain  and  spasm  ceased  after  the  tapping,  the  oedema  of  the 
left  leg,  which  came  on  some  time  before  the  last  tapping,  did  not  dimin- 
ish. The  hard  spot  near  the  right  iliac  fossa  was  tender  on  pressure,  but 
otherwise  hardly  painful.  While  the  fluid  did  not  exceed  six  quarts  or 
so,  she  had  little  pain  anywhere.  There  were  no  external  glandular 
swelling.  Her  appetite  was  poor,  and  she  took  but  little  food.  She 
vomited  very  little  till  the  end  was  approaching.  The  urine  contained 
a  few  globules  of  pus,  some  pigment  Diatter,  two  or  three  hyaline  casts, 
but  no  trace  of  albumen.  For  sixteen  days  following  November  14th 
the  imtient  was  comfortable,  but  the  fluid  was  slowly  filling  the  boweb 
again.  At  that  time  the  pains  already  referred  to  b^an  to  return.  On 
December  5th  they  required  another  tapping,  and  preparations  were  made 
for  it,  but  vomiting,  rather  severe,  led  to  its  postponement  to  the  next 
day.  The  quantity  of  fluid  drawn  was  nine  and  a  half  quarts.  It  was 
of  the  same  syrupy  consistence  as  that  previously  drawn,  and  under  the 
microscope  snowed  exactly  the  same  constituents  and  gave  the  same 
quantity  of  albumen.  The  next  day  stercoraceous  vomiting  commenced, 
with  no  movement  of  tlie  bowels,  except  what  was  produced  by  10  grains 
of  calomel  given  on  the  second  day  of  this  vomiting.  That  acted  well 
and  produced  a  temporary  relief.  She  after  this  took  no  food  by  the 
mouth,  but  milk  and  beef-tea  were  injected  into  the  rectum.  Still,  the 
fecal  vomiting  returned,  and  she  died  on  the  15th. 

The  post-mortem  examination  was  made  on  the  17th  by  William  H. 
Welch.  I  could  not  attend  it.  His  report  is  complete  as  to  the  main 
features  of  the  case,  though  it  does  not  furnish  an  explanation  of  the 
spasms  and  the  oedema  of  the  left  leg,  regarding  which  Welch  was  not 
informed.  The  pain  and  spasm  were  doubtless  due  to  backwanl  pressure 
of  a  diseased  part  on  a  nerve  or  nerves,  and  the  oedema  to  a  narrowing  of 
the  iliac  vein  by  pressure  or  constriction  by  fibro-cauoerous  matter  on  its 
outer  sides.  "  The  peritoneal  cavity,"  he  says,  "  contained  somewhat  over  a 
gallon  of  clear,  yellow  serum.  Both  the  visceral  and  parietal  layers  of  the 
peritoneum  were  thickened,  in  some  places  more  thau  in  others ;  this  was 
especially  marked  on  the  anterior  of  the  stomach  and  on  the  lower  part 
of  the  ileum  and  in  the  left  iliac  n^ion.  The  omentum  was  greatly 
thickened  and  retracted  into  a  firm  mass  (or  roll),  which  extended  some- 
what obliquely  across  the  body,  more  to  the  left  than  to  the  right.  The 
mesentery  was  much  thickened  and  contracted,  drawing  the  intestines 
backward.  In  a  few  places  only  was  the  peritoneal  surface  coated  with 
fibrin,  and  the  intestines  were  mostly  free  from  adhesions.  The  coils  of 
llie  lower  part  of  the  ileum,  however,  were  firmly  matted  together  by 
organized  connective  tissue  in  such  a  way  that  they  were  twisted,  often 
at  a  sharp  angle,  so  as  greatly  to  constrict  the  calibre  of  the  gut.  The 
serous  and  muscular  layers  of  the  intestine  at  this  point  were  greatly 
thickened.  By  these  causes  there  appeared  to  be  a  complete  obstruction 
at  a  point  about  six  inches  above  the  ileo-csscal  valve.  By  careful  dis- 
section these  coils  were  straightened  out,  so  as  to  remove  the  main  cause 
of  obstruction.  The  peritoneal  covering  of  tlie  liver  was  adherent  to  the 
parietal  layer. 
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''  The  surface  of  both  the  visceral  and  parietal  peritoneum  was  studded 
over  >vith  hundreds  of  small,  firm,  whitish  nodules,  generally  not  larger 
than  a  ])ea,  and  often  not  larger  than  a  pin's  head.  In  some  places  they 
had  amlesced  and  made  firm  ])atches  an  inch  in  extent.  This  same 
material  \\'as  found  in  the  contracted  omentum  in  considerable  Quantity. 
In  a  few  places,  particularly  on  the  uterus,  a  blackish  pigmeutect  deposit 
ai)i)oared. 

"  The  ovaries  were  not  adherent,  but  both  were  enlarged  to  the  size  of 
a  hen's  egg.  The  outer  surface  of  each  was  rough  and  corrugated.  The 
new  growth  was  deposited  on  the  exterior  and  jienetrated  each  a  quarter 
to  half  an  inch.     It  was  of  uniform  white  color  and  of  firm  consistence. 

"  The  stomach  wall  was  thickened  nearly  throughout  its  extent,  but 
jmrticularly  in  the  anterior  part,  where  it  amounted  to  thrice  the  normal 
thickness.  This  consisted  wholly  of  hypertrophy  of  the  muscular  coat 
and  increase  of  fibrous  tissue  in  the  peritoneal  layer.  This  new  growth 
was  traced,  in  the  interlacing  bauds,  from  the  surface  into  the  muscular 
coat.  In  the  outer  layer  of  the  stomach  were  found  three  small  white 
noclules.  The  muooua  membmne  of  the  organ  was  healthy  or  a  little 
pale. 

"  The  retro-peritoneal  glands  along  the  aorta  were  enlargetl,  soft,  and 
of  a  reddish-gray  color.  A  nodule  was  found  in  the  wall  of  the  duo- 
denum outside  the  mucous  membrane,  and  one  in  the  Fallopian  tube.'^ 

Every  oi^n  in  the  abdomen  and  chest  was  examined,  but  nothing 
important  found  except  what  is  here  recorded.  Welch  concludes  his 
record  with  the  following  diagnosis  :  "  Primary  scirrhous  carcinoma  of 
the  ovaries.  Secondary  deposits  in  the  peritoneum,  in  the  outer  layer  of 
the  right  Fallopian  tul)e,  of  the  stomach  and  duodenum,  and  in  tlie  retro- 
peritoneal glands.     Chronic  peritonitis,  intestinal  obstruction." 

This  case  presents  to  the  reader  so  accurately  the  usual  course  of  can- 
cerous peritonitis,  and  the  inspection  its  lesions,  that  a  treatise  on  the 
subject  is  hardly  called  for.  It  often  happens  that  cancerous  antecedents 
in  the  patient  or  his  relatives  will  lend  an  aid  to  the  diagnosis,  which  tliis 
case  did  not  present.  To  distinguish  this  disease  from  tubercular  peri- 
tonitis no  question  can  arise  except  in  its  dropsical  form,  and  then  the 
lungs  in  every  case  of  the  latter  that  I  have  met  with  have  the  physical 
signs  of  tubercles,  though  not  always  the  rational  indications.  The  pulse 
is  much  more  accelerated  in  the  tuberculous  variety.  I  omitted  to  state 
that  the  tem})erature  of  this  patient  was  oft:en  taken,  and  till  the  closing 
scene  was  never  found  more  than  one  or  two  degrees  above  the  healthy 
standard,  and  the  morning  and  evening  heat  did  not  materially  vary  ; 
the  opposite  of  both,  then,  would  be  ex]3ected  in  a  tuberculous  case.  The 
existence  of  meteorism  is  much  more  common  in  the  tubercular  disease ; 
indeed,  in  the  cancerous  case  recited  there  was  none  of  it.  The  duration 
of  the  two  is  difierent — that  of  the  cancerous  kind  is  recorded  in  months, 
while  the  tuberculous  variety  may  continue  two  years.  The  cancerous  is 
more,  likely  to  be  attended  by  alarming  accidents,  like  the  complete 
obstruction  of  the  bowels,  large  hemorrhages,  and  a  sudden  lighting  up 
of  acute  peritonitis.  Finally,  in  the  light  of  the  case  here  recorded,  it 
seems  probable  that  the  examination  of  the  abdominal  fluid  will  become 
of  great  importance.  I  have  never  carefully  examined  the  fluid  of  tuber- 
cular dropsy,  but  it  does  not  seem  probable  that  it  will  have  the  syrupy 
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appearance,  the  large  amount  of  albumen,  the  abundance  of  fibrin-fibres, 
and  the  granular  large  cells  with  nuclei  only  perceptibly  less  in  size  than 
the  cells  themselves,  that  were  repeatedly  found  in  this  case — found  by 
two  observers,  and  at  every  tapping  after  the  first 

Treatment  cannot  be  curative ;  it  therefore  consists  of  such  adminis- 
trations as  will  relieve  pain,  give  sleep,  improve  the  appetite,  increase  the 
flow  of  urine  if  it  be  scanty,  and  relieve  the  bowels  if  there  is  a  teudoncy 
to  constipation.  It  is  as  much  the  duty  of  the  physician  to  put  off  the 
fatal  day,  when  he  can,  in  incurable  affections  as  it  is  to  cure  those  that 
will  yield  to  his  prescription  and  advice.  In  the  case  just  narrated  opium 
or  an  opiate  alone  produced  such  unpleasant  after-effects  that  she  was 
unwilling  to  take  it,  but  when  the  extract  of  belladonna  was  given  with 
it  she  slept  pleasantly,  and  could  take  her  food  the  next  day. 


Infantile  Peritonitis,  or  Peritonitis  of  Ohildhood. 

Bauer,  in  Ziemssen^s  Oydopaedia  of  Practice  of  Medicine^  and  War- 
dell,  in  Reynold^ 8  Sydem  of  Medicine,  have  each  devoted  a  chapter  to  this 
form  of  disease.  They  refer  to  the  fact  that  the  foetus  may  have  peritoni- 
tis before  birth  or  be  born  with  it,  or  may  have  it  when  a  few  days  old. 
They  say  that  this  form  of  the  disease  occurs  most  frequently  in  lying-in 
asylums  or  foundling  hospitals,  and  that  it  has  been  supi)Osed  to  depend 
on  a  syphilitic  taint.  They  say,  too,  that  it  follows  erysipelas,  scarlet 
fever,  measles,  etc.  I  do  not  perceive  that  the  description  of  either  of 
these  authors  makes  any  marked  distinction  between  this  and  the  same 
disease  in  adults,  except  what  may  arise  from  tlie  inability  of  the  infant 
to  describe  its  sensations,  and  the  more  rapid  course  of  the  disease  to  a 
fatal  result — in  some  cases  twenty-four  hours.  Having  myself  had  no 
obstetrical  practice,  or  next  to  none,  I  have  nothing  to  add  to  their  state- 
ments, and  can  from  my  own  knowledge  abate  nothing.  I  therefore 
refer  the  reader  to  these  chapters,  and  to  the  refeixinces  given  by  the  first 
of  these  authors,  for  a  fuller  knowledge  of  the  matter. 

Regarding  the  comparative  exemption  of  children,  after  the  first  few 
weeks  of  life,  from  spontaneous  peritonitis,  referred  to  by  one  of  these 
authors,  I  can  fully  confinii  his  statement.  Though  I  have  assisted  in 
the  treatment  of  many  children  suffering  from  peritonitis,  I  have  diffi- 
culty in  recalling  to  mind  a  single  case  in  which  the  disease  was  not 
caused  by  perforation  of  the  intestine  or  vermiform  appendix  of  the 
csecum,  and  in  much  the  greatest  frequency  perforation  of  Uie  appendix. 

B.  F.  Dawson,*  after  reciting  a  case  in  which  the  liver  had  unaersone 
a  peculiar  degeneration  and  was  attended  by  peritonitis  before  birth, 
states  that  Sir  J.  Y.  Simpson  observed  nine  cases  in  his  own  practice 
*'  and  notes  more  than  a  dozen  from  different  sources."  These  cases  seemed 
to  have  been  caused  by  the  ill-health  of  the  mother  during  gestation,  or 
excessive  labor,  injuries,  venereal  disea5%,  and  were  mostly  attended  by 
grave  disease;  the  viscera  often,  the  liver;  but  sometimes  the  mother 
was  perfectly  healthy,  and  the  peritonitis  was  the  primary  disease.  Death 
almost  always  occurred  in  utero  or  tdiortly  after  birth.  In  one  instance 
the  child  recovered. 

» N,  r.  Med,  Joum^  Dec..  18S2. 
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The  Med.  Record  takes  the  following  from  SchmidPa  Jahrbucker  for 
Jan.  7,  1883 :  "Dr.  Oscar  Silbcrmann  recognizes  two  varieties  of  peri- 
tonitis in  the  new-born.  The  non-septic  or  chronic  is  developed  usually 
in  the  first  third  of  fietal  life,  and  is  generally  syphilitic  in  oricin.  If 
the  peritoneum  covering  the  intestines  be  involved,  as  well  as  Uiat  over 
the  liver  and  spleen,  various  forms  of  intestinal  obstruction  may  result. 
Most  frequently  there  is  occlusion  of  the  anus,  less  often  stenosis  or  com- 
plete stricture  of  the  small  intestine.  Of  a  number  of  cases  of  congeni- 
tal occlusion  of  the  intestine  collected  by  the  author,  all  ended  fatally, 
only  one  living  beyond  twelve  days. 

"  The  second,  acute  or  septic,  form  of  peritonitis  in  the  new-born  the 
author  divides  into  two  varieties,  according  as  the  peritonitis  is  only  a 
imrt  of  general  infection  or  is  the  sole  manifestation  of  the  septic  poison. 
In  either  case  the  point  of  entrance  of  the  poison  is  always  the  navel 
wound.  The  symptoms,  which  need  not  all  be  present  in  a  giv^en  case,  are 
vomiting,  watery  stools,  meteorism,  ascites,  abdominal  tenderness,  icterus, 
eta  The  pulse  and  temperature  may  vary  in  degree  in  different  cases. 
A  cure  of  the  septic  form  is  possible ;  therefore  the  treatment  should  be 
carefully  considered.  The  navel  wound  should  be  cleansed,  and  the  child 
is  to  be  isolated  from  its  mother.  To  control  the  fever  auinine  may  be 
given.  Priessnitz's  sheet  is  of  value;  vomiting  may  be  checked  by 
chloral  (one-half  to  one  grain  in  water).  The  strength  should  of  course 
be  maintained  by  stimulants  if  necessary." 


Ascites. 

The  accumulation  of  fluid  indicated  by  tliis  name  has  already  been 
referred  to  in  its  relations  to  several  causes.  There  are,  however,  condi- 
tions producing  it  which  have  not  been  considered  or  only  considered 
partially. 

The  most  prolific  source  of  abdominal  dropsy  is  obstruction  of  tlie 
portal  circulation  on  its  way  to  or  through  the  liver.  Condensation  of 
the  liver  structure  in  cirrhosis,  with  destruction  of  many  of  the  portal 
capillaries  and  compression  of  many  more,  is  prominent  in  this  connec- 
tion. The  compi*ession  of  the  liver  caused  by  an  adventitious  external 
covering,  referred  to  under  the  head  of  Local  Peritonitis,  acts  similarly, 
whether  it  compresses  the  vein  at  its  entrance  into  the  liver  or  not, 
although  it  is  not  known  to  produce  any  destruction  of  the  portal  capil- 
laries. Some  enlargements  of  the  organ  are  attended  by  the  same  result, 
but  they  are  always  associated  with  a  hardening  of  its  structure.  The 
disease  lately  called  waxy  liver,  now  often  denominated  lardaceous, 
l)elongs  to  this  class,  as  does  that  condition  in  which  the  organ  is  enlarged, 
hardened,  and  fissured,  regarded  as  syphilitic  liver.  That  both  these  diseases 
may  have  a  syphilitic  and  mercurial  origin  is  not  a  point  now  under  consid- 
eration. They  both  harden  the  hepatic  structure  and  obstruct  the  portal 
circulation,  while  they  may  not  in  equal  degree  hinder  the  progress  of  arte- 
rial blood.  This  is  explained  when  we  remember  the  diminished  force 
that  propels  the  jwrtal  blood.  Neither  of  these  diseases  produces  dropsy 
early  in  its  progress,  but,  as  I  have  seen  it,  always  before  it  reaches  its 
fatal  termination.  Fatty  liver  has  not,  in  my  observation,  produced  dropsy, 
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although  I  have  seen  livers  made  very  large  by  that  disease,  and  the 
absence  of  dropsy  M'hcn  the  liver  lias  been  large  has  aided  me  in  distin* 
fishing  it  from  the  waxy  disease.  Cancer  of  the  liver  in  some  instances 
does,  and  in  others  does  not,  produce  dropsy  of  the  bowels.  It  is  only 
certain  to  have  this  result  when  a  tumor  is  in  position  to  press  upon  and 
obstruct  the  portal.  Hypertrophy  of  the  liver,  caused  by  mitral  r^urgi- 
tation  or  other  disease  of  the  heart,  does  not  generally  produce  dropsy, 
but,  aided  by  ansemia  or  watery  condition  of  the  blood,  such  a  result  is 

Sossible.  In  children,  however,  it  is  not  very  rare  to  see  the  bowels 
istended  by  dropsy,  and  to  discover  that  the  liver  is  enlarged  at  the 
same  time.  It  is  common  in  such  cases  that  the  dropsy  and  the  hyper- 
trophy disappear  after  a  few  weeks  of  treatment.  This  may  occur  in  a 
child  that  is  anaemic,  but  without  any  disease  of  the  heart  Such  a  case 
was  brought  to  me  two  or  three  months  ago,  and  atter  four  weeks  of 
treatment  by  tonics  and  diuretics  the  health  was  re-established.  There 
is  one  point  in  these  cases  of  some  importance.  When  the  child  lies  on 
his  back,  if  the  abdomen  is  much  distended,  the  liver  cannot  be  felt.  It 
has  sunk  away  into  tlie  fluid,  and  in  this  position  ordinary  percussion 
cannot  ascertain  its  dimensions.  In  the  July  number  (1840)  of  a  quar- 
terly journal  edited  by  Swett  and  Watson,  I  published  an  article  in  which 
[  reported  the  conjoined  labors  of  the  late  Camman  and  myself  on  a  new 
method  of  combining  auscultation  and  percussion,  with  its  results,  under 
the  heading  "Auscultatory  Percussion.*'  By  the  method  described  in 
that  article — viz.  by  placing  a  solid  stethoscope,  or  for  that  Laennec's 
first  stethoscope,  a  rolled-up  pamphlet,  on  the  chest  at  a  point  where  tlie 
liver  has  not  fallen  away  from  its  walls,  and  percussing  on  tlie  abdomen 
from  below  upward — ^a  point  is  reached  whence  the  percussion  sound  is 
brought  sharply  to  the  ear,  while  half  an  inch  below  the  sound  is  dull 
and  distaut.  The  lower  ed^  of  the  liver  is  thus  easily  recognized,  and 
its  upper  boundary  is  found  in  a  similar  manner  or  by  ordinary  percus- 
sion, so  the  difficulty  of  measurement  disappears. 

In  such  case,  when  the  dropsy  disappears  and  the  liver  recovers  its 
natural  dimensions  at  the  same  time,  the  mference  is  that  the  hypertrophy 
caused  the  dropsy,  and  that  the  hypertrophy  was  of  the  kind  called  sim- 
le.  The  nutmeg  liver  is  thought  to  have  an  agency  in  producing  dropsy, 
ut  as  it  is  for  the  most  part  associated  with  diseases  that  have  been  railed 
dropsy-producing,  its  bearing  on  this  effusion  may  yet  be  regarded  as 
uncertain. 

It  is  common  to  speak  of  heart  dropsy  in  such  a  way  as  to  imply  tliat 
disease  of  the  heart  alone  can  produce  abdominal  efiiision.  I  doubt  it  I 
even  doubt  whether  the  heart  alone  can  cause  tlie  anasarca  that  is  so  often 
attributed  to  it.  In  following  a  gi'cat  multitude  of  heart  diseases  from 
the  time  they  were  recognized  to  their  termination,  I  have  been  struck 
with  the  ease  with  which  the  patients  attend  to  their  business,  sometimes 
even  laborious  business,  for  years — in  one  instance  fifty  years — with 
almost  no  complaint,  and  how  rapidly  their  condition  changes  as  soon 
as  albumen  and  casts  appear  in  the  urine.  I  have  been  compelled  by 
these  observations  to  ascribe  the  anasarca  and  oedema  that  makes  tliis  last 
stage  of  heart  disease  so  distressing  to  the  kidneys,  and  not  to  tlie  heart. 
Double  pleuritic  effusion  is  not  uncommon  under  these  circumstances,  but 
every  physician  must  have  noticed  the  rareness  of  troublesome  abdominal 
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dropsy,  while  thei'e  is  sometimes — ^perhaps  often — ^a  little  effusi4)n ;  and 
when  in  the  exceptional  cases  there  has  been  much,  it  was  almost  always 
accounted  for  by  a  dropsy-producing  change  in  the  alxlominal  organs,  not, 
perhaps,  discovered  during  life ;  so  that  for  me,  wliile  they  produce  over- 
whelming effusions  in  other  parts  of  the  system,  they  are  minor  agents  in 
the  production  of  ascites.  Hithisis  is  occasionally  attended,  toward  its 
close,  by  oedematous  legs  and  albuminous  urine,  but  I  cannot  report  any 
important  relation  between  these  and  peritoneal  effusion.  I  can  say  the 
same  of  chronic  bronchitis.  I  record  this  negative  testimony  r^rding 
tlie  two  last-named  diseases,  because  I  find  them  enumerated  among  the 
oauses  of  abdominal  dropsy. 

Cancer  may  invade  the  portal  vein,  tumors  of  adjacent  parts  other  than 
those  of  the  liver,  or  an  aneurism  may  compress  it  and  cause  dropsy. 
Hydatid  tumors  may  do  this.  Diseases  of  the  pelvic  organs,  both  acute 
and  chronic,  may  produce  it,  but  then  the  disease  would  fall  into  the  class 
of  those  produced  by  chronic  or  subacute  peritonitis. 

DaCosta  thinks  he  has  lately  had  a  case  of  chronic  peritonitis  attended 
by  ascites.  It  was  in  a  woman  thirty  years  of  age,  who  had  been  thrown 
with  force  upon  the  frame  of  an  iron  bedstead,  striking  the  lower  part  of 
the  bowels.  Pain  and  tenderness  followed.  These  were  not  confined  to 
the  injured  part,  but  extended  to  the  whole  abdomen ;  and  there  was 
menorrhagia.  After  a  time  there  was  fluid  effusion  in  the  peritoneal 
cavity,  which  slowly  increased  till  her  state  demanded  relief  from  tapping. 
The  fluid  after  this  operation  did  not  return.  The  pain  and  tenderness 
were  constant  symptoms  all  through.  She  slowly  improved,  and  at  the 
time  the  case  was  reported  it  was  believed  that  she  would  soon  be  dis- 
charged from  the  hospital.  The  only  doubt  which  DaCosta  finds  regard- 
ing the  diagnosis  is  in  the  facts  that  the  liver  was  diminished  in  size  and 
that  the  spleen  was  moderately  enlarged,  and  he  admits  the  possibility 
that  an  adventitious  capsule  of  the  liver  may  have  caused  the  ascites,  but 
believes  that  it  was  dependent  on  chronic  peritonitis. 

Acute  peritonitis  subsiding  into  chronic,  with  increase  of  fluid  effusion, 
as  I  have  already  said,  I  am  not  familiar  with.  That  occurring  in  can- 
cerous and  tuberculous  peritonitis  has  already  been  considered.  But  in 
relation  to  these  some  facts  regarding  frequency  of  occun*ence,  collected 
by  Bristowe,  are  worth  quoting.  He  says  that  in  48  cases  of  tubercular 
peritonitis,  dropsy  was  found  in  12,  and  that  in  22  of  peritoneal  cancer, 
12  had  more  or  less  ascites.  He  further  adds,  regarding  cirrhosis,  that 
of  46  cases  observed  post-mortem,  there  was  dropsy  in  only  20.  This  is 
not  surprising,  as  in  all  the  diseased  conditions  of  the  liver  that  produce 
dropsy  the  anatomical  changes  must  reach  the  point  at  which  there  is 
considerable  portal  obstniction  before  the  effusion  will  occur. 

The  amount  of  fluid  found  in  ascites  varies  greatly.  In  some  it  may 
remain  for  a  long  time  stationary  at  four  or  five  quarts ;  in  others  the 
suffering  caused  by  an  accumulation  of  nine  or  ten  quarts  will  demand  its 
removal ;  and  in  a  few  cases  twenty  quarts  have  been  removed  in  one 
operation.  It  is  in  cirrhosis  that  the  largest  quantity  is  found,  and  it  is  in 
this  disease  and  in  cancerous  peritonitis  that  the  most  frequent  tappings 
are  required.  The  quality  of  the  fluid  also  varies  markedly  :  from  being 
almost  as  clear  and  thin  as  spring-water  it  may  be  almost  ropy,  or  in 
color  greenish  or  yellowish  or  slightly  red;  it  is  very  likely  to  contain 
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albumen ;  and  it  is  probable  that  a  further  study  of  its  raierosoopic  ele- 
ments may  enable  us  to  resolve  doubts  regarding  the  cause  of  the  effiisioiL 
It  very  oftenP  contains  blood-corpuscles. 

Bristowe  finds  from  hospital  records  that  ascites  occuni  in  about  equal 
frequency  in  males  and  females,  but,  as  everybody  has  noticed,  tliat 
hepatic  droi)sy  is  much  more  frequent  in  men  than  in  women.  Ascites, 
he  says,  is  most  frequent  between  the  ages  of  thirty  and  fifty,  and  next 
between  twenty  and  thirty  and  between  fifty  and  sixty,  but  is  not  uncom- 
mon above  the  latter  age ;  and  it  occurs  in  children. 

Symptoms. — In  general,  ascites  is  easily  recognized  by  the  swollen  state 
of  the  bowels :  a  well-rounded  swelling  when  the  patient  stands  or  sits, 
but  spread  out  in  the  flanks  when  he  li&s  on  his  back ;  the  fulness  of  the 
side  on  which  the  patient  may  be  lying,  and  the  flattened  condition  of  the 
opposite  side, — belong  to  this  disease,  and  as  a  group  to  no  other.  The 
results  of  percussion  are  siraificant  in  the  movement  it  causes  in  the  fluid, 
and  for  the  rasonance  or  flatness  it  produces.  AVhen  the  patient  lies  on 
his  back,  tapping  with  the  finger-enus  on  one  side  of  the  abdomen  sends 
a  wave  of  the  fluid  across  to  the  other  side,  where  it  is  perceived  as  a  gen- 
tle blow  by  the  applied  fingers  of  the  other  hand.  If  the  abdomen  is  not 
full,  this  wave  will  be  produced  at  the  upper  level  of  the  fluid,  but  not 
above  that.  If  this  wave  cannot  be  sent  across  the  body,  it  may  be  found 
on  either  side  by  percussing  above  and  feeling  for  it  below;  percussion 
also  teaches  where  the  fluid  is,  and  where  it  is  not,  by  the  dull  sound  it 
produces.  It  is  rare  in  ascites  that  the  intestines  do  not  float  on  the  sur- 
face of  the  fluid,  at  least  from  the  un!bilicus  upward,  and  there  give  a  loud 
percussion  sound,  while  toward  the  back,  and  often  toward  the  pelvis,  it  Is 
dull,  or  even  flat ;  changing  the  position  of  tlie  body,  the  resonance  will 
be  uppermost  and  the  dulness  in  the  most  dependent  part.  Then  the  soft- 
ness or  impressibility  of  the  abdomen  till  the  tension  becomes  great  is 
noticeable.  The  changed  position  of  the  fluid  as  the  body  is  turned  from 
side  to  side  is  important.  A  very  small  quantity  of  fluid  can  be  detected 
in  this  manner.  The  patient  is  placed  on  his  right  side  and  percussion  is 
made  in  the  right  flank :  there  is  dulness,  while  in  the  left  flank  there  is 
resonance.  The  patient  turns  on  to  the  left  side :  dulness  now  changes 
position,  and  is  on  the  left,  and  on  the  right  resonance.  If  it  is  feared 
tliat  some  undetected  fluid  remains  in  the  pelvic  caWty,  the  pelvis  may  be 
raised  by  pillows  and  the  same  examination  repeated,  or  he  may  be  placed 
in  the  knee-and-elbow  position  referred  to  by  bristowe,  and  the  percussion 
will  then  be  made  upward  in  the  umbilical  region.  In  some  cases  the  con- 
traction of  the  mesentery  will  not  allow  the  intestines  to  rise  through  a  Luge 
amount  of  fluid  and  float  on  it ;  but  such  cases  are  almost  confined  to  the 
cancerous  and  the  tuberculous  varieties  of  the  disease;  and  as  in  these  the 
symptoms  are  grave,  the  physician  will  probably  have  visited  his  patient 
many  times  before  this  contraction  will  embarrass  him.  Besides,  when 
mesenteric  contraction  occurs  there  is  a  very  strong  probability  tliat  the 
omentum  will  also  be  contracted,  be  rolled  up,  and  lumpy ;  as  tliis  can 
almost  always  be  felt  above  the  level  of  the  umbilicus,  he  has  in  it  an 
explanation  of  the  absence  of  resonance  on  the  fluid.  It  has  happened 
that  oedema  of  the  abdominal  walls  or  fatty  accumulations  there  have 
given  a  delusive  though  feeble  fluctuation  on  percussion.  In  such  cas», 
if  the  patient  make  moderate  pre&sare  with  the  back  of  a  small  book  in 
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the  course  of  the  median  line,  that  kind  of  wave  will  be  broken,  while  a 
wave  in  the  abdominal  cavity  will  not  be  prevented.  When  there  is  con- 
siderable distension  of  the  abdomen  by  fluid,  weak  spots  in  the  abdomi- 
nal wall  often  yield  and  make  a  tumor.  This  is  very  common  at  the 
umbilicus,  where  a  little  bladder  is  lifted  half  an  inch  or  more  above  the 
general  curve  of  the  abdomen.  The  fluid  frequently  follows  the  track 
of  hernias.  In  females  it  has  l)eeu  known  to  press  the  anterior  wall  of 
the  vagina  backward  and  downwanl,  so  as  to  make  it  protrude  at  the 
vulva.  It  has,  in  one  of  my  own  cases,  by  downward  pressure  causerl 
complete  prolapse  of  the  uterus.  It  is  very  often  attended  by  oedema  of 
the  lower  limbs.  This  is  accounted  for  by  the  pressure  of  the  abdominal 
fluid  on  the  veins  that  return  the  blood  from  these  parts,  or  in  cirrhosis 
by  contraction  of  the  ring  or  notch  through  which  the  vena  cava  passes 
in  the  liver.  If  there  is  general  oedema,  the  cause  will  probably  be  found 
in  disease  of  the  kidneys;  or  if  in  one  limb,  in  pressure  or  thrombosis 
of  one  iliac  vein.  As  the  disease  advances  the  accumulating  fluid  forces 
the  diaphragm  upward,  diminishes  the  breathing  room,  and  threatens  the 
life  still  more.  Then  the  imtient  cannot  lie  down  in  bed,  but  spends  his 
nights  as  well  as  days  in  an  easy-<;hair,  and  sleeps  leaning  forward  on  a 
support  for  his  forehead.  The  veins  on  the  abdominal  surface  will  fix 
attention.  With  almost  any  large  tumor  in  the  cavity  they  become  more 
or  less  enlarged.  But  in  cirrhotic  dropsy  this  becomes  more  striking  than 
in  any  other  aflection.  The  enlargement  is  attended  by  a  reversion  of  the 
blood-current  on  the  lower  half  of  the  abdomen.  This  is  early  shown 
by  emptying  an  inch  or  two  of  a  vein  with  the  finger,  drawing  it  either 
upward  or  downward,  and  noticing  from  which  direction  it  is  refilled 
wlien  the  pressure  is  removed.  The  pelvic  veins  do  not  readily  discliai^ 
their  blood  by  the  natural  channels,  and  by  anastomosing  branches  it  is 
forced  over  the  surface  of  the  abdomen  and  into  the  thoracic  veins,  these 
latter  becoming  in  turn  greatly  enlarged.  The  appetite  is  commonly 
poor,  the  digestion  flatulent,  the  pulse  accelerated.  Emaciation  is  grad- 
ual or  rapid.  The  urine  is  commonly  scanty,  and  in  cirrhosis  of  a  red- 
dish hue.  The  skin  is  apt  to  be  dry,  particularly  so  in  simple  chronic 
])eritonitis.  The  tongue  h:is  no  chamcteristic  fur,  and  is  often,  almost 
always  towaixl  the  close,  dry.  The  mind  is  not  affected  till  near  the 
end ;  then  often  the  patient  is  delirious,  commonly  mildly.  Diarrhoea  is 
not  uncommon,  and  even  dysentery  has  been  observed.  The  result  is 
almost  always  unfavorable,  or,  as  nas  been  said,  lethal. 

The  diagnosis  is  not  often  difficult.  When,  as  in  chronic  peritonitis 
and  in  tuberculous  peritonitis,  the  fluid  is  confined  in  a  sac  or  sacs,  each 
]>articular  pool  will  be  yielding  to  pressure,  but  elastic,  and  will  give  the 
percussion  wave,  though  it  may  extend  but  a  short  distance.  To  distin- 
guish ovarian  dropsy— ovarian  cysts,  as  it  is  now  called — from  ascites 
may  require  a  few  words.  Ovarian  tumors  of  all  kinds  are  found  to  be 
more  prominent  on  one  side  when  they  rise  from  the  i>elvis  than  on  the 
other.  This  is  not  the  case  with  ascites.  The  utenis  and  its  appendages 
lie  in  front  of  the  j^elvic  intestine,  and  when  any  of  them  ascend  above 
the  pelvis  they  must  occupy  the  same  relative  ]>osition.  In  other  words, 
a  large  ovarian  cyst  must  lie  in  front  of  the  intestines,  while  intestinal 
resonance  should  be  found  behind  and  in  the  sides.  But  if  the  ovarian 
cyst  does  not  occupy  the  whole  height  of  the  bowels,  intestinal  resonance 
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may  exist  above  it,  and  the  dulness  may  be  found  below,  boaoded  bv  a 
portion  of  a  circle,  and  sometimes  the  cyst  walls  are  resisting  enough  to 
allow  its  boundaries  to  be  ascertained  by  the  fingers.  This  cyst  can  also 
be  felt  in  the  vagina ;  and  the  uterus,  instead  of  being  pressed  down,  is 
sometimes  lifted  up>vard,  so  that  it  cannot  be  reached  in  the  vagina,  but 
can  be  felt  through  the  abdominal  walls  just  above  the  pelvic  bones.  A 
condition  more  troublesome  than  tliis  is  when  ovarian  cjrst  and  ascites 
occur  together.  Then  the  posterior  or  lateral  resonance  is  lost  when  the 
patient  lies  on  her  back,  but  can  be  found  on  one  side  when  she  lies  on 
the  other.  In  that  concurrence,  in  dorsal  decubitus  it  is  possible  by 
pressure  or  a  little  blow  to  send  a  wave  of  the  ascitic  fluid  over  the  front 
of  the  cyst.  This  can  be  seen  as  well  as  felt.  Should  the  patient  take 
the  knee-and-elbow  position,  the  intestinal  resonance  may  be  restored  in 
both  flanks. 

Treatment. — In  opening  the  chapter  on  the  treatment  of  ascites  it  is 
usually  said.  Give  principal  consideration  to  the  diseased  conditions  that 
have  caused  the  dropsy ;  in  other  words,  cure  cirrhosis,  cancerous  perito- 
nitis, tubercular  peritonitis,  heart  disease,  and  the  secondary  affections  of 
the  abdominal  organs,  release  tlie  liver  from  the  dangerous  compression 
to  which  it  is  subjected,  and  all  will  go  well.  But  they  do  not  inform  us 
how  these  impossibilities— ^t  least  in  most  cases  impossibilities — ^are  to  be 
achieved.  It  is  true  that  tlie  physician  would  not  shrink  hopelessly  from 
the  treatment  of  simple  chronic  peritonitis.  But  this  is  one  of  the  rarest 
causes  of  ascites.  A  physician  in  a  long  lifetime  may  not  have  seen  a  case. 
It  is  true,  ascites  is  a  symptom,  always  a  secondary,  or  even  a  tertiaiy, 
aflectiou ;  and  theoretically  there  can  be  no  better  advice,  but  practically 
it  cannot  amount  to  much.  Then,  if  the  cause  cannot  be  removed,  it 
remains  to  do  our  best  to  relieve  the  patient  of  his  load  and  strive  to  pro- 
long his  life  to  its  utmost  possible  limit.  In  doing  this  the  physician  will 
often  find  himself  able  to  give  gratifying  relief,  and  once  in  a  great  while 
to  rejoice  in  a  cure. 

The  three  great  emunctories,  the  skin,  the  bowels,  and  the  kidneys,  are 
chiefly  appealed  to  for  relief  in  this  as  in  other  serous  accnmulations. 
Most  physicians  prefer  to  use  the  diuretics — first,  because  if  they  will  act 
at  all,  they  act  so  quietly  and  produce  so  little  debility  that  whatever  can 
be  gained  by  them  is  obtained  at  small  cost  to  the  system.     The  form  of 
ascites  that  most  resists  diuretics  is  that  which  originates  in  cirrhosis. 
Often  a  full  trial  of  them,  with  suitable  changes  from  time  to  time,  is  of 
no  avail,  yet  now  and  then  the  kidneys  yield  to  persuasion  and  act  freely. 
The  saline  diuretics  and  digitalis  are  most  in  favor  with  some.     In  the 
early  part  of  the  present  century  a  pill  composed  of  squill  and  digitalis 
in  powder,  and  calomel,  each  one  grain,  given  three  times  a  day,  was 
almost  universally  chosen.     In  place  of  the  calomel  the  blue  mass  was 
often  preferred.     When  this  prescription  had  produced  a  little  ptyalism 
the  mercurial  was  omitted  and  the  squill  and  digitalis  continued.     It  has 
oflen  been  observed  in  drapsies  of  all  kinds  that  diuretics  act  better  after 
a  little  mercurial  action  is  set  up  in  the  system.    The  diuretic  that  I  most 
frequently  prescribe  is  made  of  the  carbonate  of  potass.  §S8  and  water  5vj ; 
to  a  tablespoonful  of  this  a  tablespoonful  of  fresh  lemon-juice  is  added. 
This  is  taken  every  two  hours,  and  at  the  same  time  a  dessertspoonful  of 
the  infusion  of  digitalis  or  more  is  taken  three  times  a  day.     This  is  an 
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old  pi^escription.  Sometimes  the  old  sal  diureticiis  is  used.  This  is  the  ace- 
tate of  potassium.  It  is  not  always  kindly  received  by  the  stomach.  At 
Bellevue  Hospital  the  following  is  much  used  :  viz.  infusion  of  digitalis, 
Siv;  bitartrate  of  potash,  Sj ;  simple  syrup,  3ss;  and  water  added  to  make 
a  pint.  This  is  taken  pretty  freely.  But  it  would  require  many  pages  to 
exhaust  the  diuretics.  I  wUl  only  add  that  I  have  more  confidence  in  tlie 
salts  of  potash  and  soda,  singly  or  combined,  aided  by  digitalis  and  a  mer- 
curial, than  in  any  others. 

The  diaphoretics  that  are  most  efficient  are  warm  water  and  steam.  A 
foot-bath  long  continued  and  frequently  repeated,  the  patient  covered 
with  blankets,  and  the  water  kept  at  90®  or  warmer,  are  very  effectual 
in  producing  perspiration.  BricKs  heated  or  hot  water  in  bottles,  or 
potatoes  heated,  and  enveloped  in  damp  cloths  and  laid  alongside  of  the 
body  and  limbs,  form  an  extemporaneous  vapor-bath  of  considerable 
efficiency.  A  vapor-bath  can  be  easily  extemporized  in  the  following 
way :  Have  a  kitchen  vessel  furnished  by  the  tinman  with  a  cover  which 
has  an  inch  tube  fitted  to  this  and  bent  so  as  reach  the  floor  six  feet  from 
the  fire.  The  pot  should  have  a  capacity  of  a  gallon  or  more,  and  should 
be  kept  boiling  briskly.  Meantime,  the  patient,  in  his  night-dress,  has  a 
double  blanket  brought  over  his  shoulders  from  behind,  and  another  from 
before,  and  fastened.  Now  he  takes  a  chair  ^wooden),  under  which  the 
steam  is  delivered.  The  blanket  from  behind  is  kept  off  his  body  by  the 
back  of  the  chair,  and  the  front  one  by  his  knees.  The  steam,  shut  in 
in  this  way,  soon  brings  on  a  sweat,  and  when  it  is  sufficiently  active  the 
front  blanket  is  thrown  off,  and  the  patient  wrapped  in  the  rear  one  and 
put  to  bed,  when  the  sweating  can  be  regulated  by  blankets.  This  is 
better  than  what  is  called  the  alcohol  sweat,  for  in  that  the  patient  is 
bathed  in  carbonic  acid  gas  as  well  as  heat.  A  patient  is  sometimes 
enveloped  in  a  hot,  wet  blanket  with  good  effect.  Pilocarpine  has  come 
into  use  lately  as  a  sudorific.  I  have  witnessed  its  effects  many  times  and 
can  testify  to  its  certainty  as  a  sudorific ;  but  it  is  too  debilitating  for 
common  use.  Digitalis  has  sometimes  acted  with  extraonlinary  power  in 
this  way,  but  there  are  grave  risks  in  administering  large  doses. 

Among  the  cathai*tics  that  may  be  used  in  ascites,  it  has  seemed  to  me 
that  the  milder  hvdragogues  are  safest.  One  ounce  of  Epsom  salts  with 
a  drachm  of  the  fluid  extract  of  senna  can  be  taken  every  second  or  third 
day  for  montlis,  if  need  be,  with  little  reduction  of  strength,  and  some- 
times with  an  increase  of  it.  I  had  charge  of  a  young  man  in  the  hos- 
pital in  whom  cirrhosis  was  unquestionable,  and  dropsy  at  one  time 
extreme,  in  whom  the  abdominal  veins  had  made  furrows  that  would 
receive  the  little  flnger,  who  was  wholly  relieved  by  a  drastic  dose  of 
elaterium  every  second  day.  I  saw  him  three  years  after  his  discharge, 
and  then  his  health  was  good.  Notwithstanding  this,  I  prefer  the  milder 
medicines. 

Bristowe  has  seen  no  cures  from  either  sudorifics,  diuretics,  or  purga- 
tives. I  have  seen  one  or  more  from  each  of  those  agents,  all  cirrhotic. 
He  "  has  seen  cures  occasionally  from  mercury,  iodide  and  bromide  of 
potash,  copaiba,  and  a  combination  of  fixjsh  squills  and  crude  mercury." 
I  agree  with  him  in  his  statement  that  counter-irritants  are  useless,  mak- 
ing exception  for  chronic  peritonitis  and  the  early  stage  of  the  tubercular 
variety.     He  thinks  quinia,  iron,  and  cod-liver  oil  are  useful. 
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Paraoentesis  in  almost  every  case  will  at  length  become  necessary,  and 
tlie  question  comes  whetlier  it  should  be  practised  early  or  late.  If  it  be 
delayed  till  the  oppression  of  the  breathing  makes  it  imperative,  the  walls 
of  the  alxlomen  will  be  so  stretched  as  to  present  little  resistance  to  the 
reaccumulation  of  the  iluid^  and  a  second  tapping  will  be  required  in 
fifteen  to  twenty-five  days.  A  bandage  is  a  poor  substitute  for  muscular 
contraction.  If,  on  the  otlier  hand,  the  fluid  is  withdrawn  before  the  mus- 
cularity is  not  stretched  out  of  the  muscles,  then  accumulation  will  be 
less  rapid  and  the  patient  will  be  spared  the  suffering  which  large  accu- 
mulations cause.  But  tapping  is  not  always  an  innocent  operation.  It 
is  sometimes  followed  by  acute  peritonitis.  By  the  early  tapping  this 
risk  is  oftener  taken.  Iti^'nald  Smith  suggests  the  use  of  a  small  canula 
by  which  only  ten  or  twenty  oimces  of  the  fluid  can  escape  each  hour. 
This  mode,  he  thinks,  removes  the  danger  of  syncope  and  makes  the 
bandage  needless. 


Hemorrhagic   Efitision 

in  the  peritoneum  is  a  tonic  on  which  there  is  little  to  be  said.  A 
primary  efiusion  of  tliis  kind  probably  does  not  occur.  In  hfematophiha, 
where  the  mucous  membrane  of  the  nose  and  wounds  bleed  dangerously, 
there  is  no  record  of  spontaneous  bleeding  into  the  peritoneal  cavi^. 
The  same  thing  can  be  said  of  that  very  rare  disease  which  has  been 
called  bloody  sweat.  An  unmarried  lady  applied  to  me  fifteen  years  ago 
with  this  disorder.  The  blood  would  ooze  out  at  hundreds  of  points  on 
the  inner  face  of  the  arm ;  these  would  run  together  and  drop  ofl^  the 
arm,  or  the  same  thing  would  occur  on  the  chest  and  in  the  bend  of  the 
knee.  This  would  continue  for  two  or  three  minutes,  and  then  cease  of 
itself,  but  to  recur  in  one  or  more,  rarely  several,  places.  For  years  this 
habit  continued.  There  was  no  irregularity  of  the  menses.  I  could  find 
no  visceral  disease ;  there  was  no  nose-bleed.  She  lost  strength,  but  only 
moderately.  This  kind  of  bleeding  continued  for  several  years.  She  is 
now  approaching  fifty  years  of  age,  and  for  the  last  two  or  three  yean 
has  had  no  recurrence  of  the  bleeding.  There  was  never  anything  in  this 
case  to  lead  to  the  suspicion  of  ])eritoneal  or  other  serous  hemorrhage. 
In  the  few  similar  cases  on  record  there  is  the  same  absence  of  all  evi- 
dence of  internal  bleeding. 

It  has  already  been  said  that  a  certain  amount  of  blood,  as  shown  by 
its  corpuscles,  is  to  be  ex{)ected  in  cancerous  ascites,  and  with  less  uni- 
formity in  tubercular  ascites,  and  not  unfrequently  in  hc{xitic  dropsy,  as 
well  as  in  acute  peritonitis.  This  may  not  aeserve  to  be  called  hemor- 
rhage, on  account  of  the  moderate  quantity  of  blood  that  is  eflnsed ;  but 
aside  from  that  which  results  from  rupture  of  blood-vessels  it  is  aboat 
the  only  kind  of  it  with  which  we  are  familiar. 

Scurvy,  and  conditions  of  the  blood  analogous  to  those  produced  by 
that  disease,  make  it  almost  certain  that  if  pleurisy  or  pericarditis  occurs 
while  these  conditions  exist,  it  will  be  hemorrhagic  I  am  not,  per^n- 
ally,  acquainted  with  a  single  instance  in  which  peritonitis  in  this  condi- 
tion has  occurred.  Copeland,  however,  says  that  hemorrhage  in  peri- 
tonitis has  been  noticed  by  Broussais  and  others.     The  blood  is  mixed 
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with  the  serum  and  stains  the  surfkoe  of  the  false  membrane,  as  in 
hemorrhagic  pleurisy  and  pericarditis,  and  tlie  disease  is  of  an  asthcnio 
type,  "oocurnng  in  the  hemorrhagic  diathesis."  "The  symptoms  ai'e 
inflammatory  from  the  beginning,  and  rapidly  pass  into  those  indicating 
great  dej^rossion ;  the  pulse  becomes  rapid,  small,  and  soft,  death  quickly 
supervening,  with  convulsions,  cold  and  damp  extremities  and  surface,'^ 
etc 

Copeland  has  himself  not  seen  a  case,  and  regards  its  occurrence  as 
very  rare.  Delafield  states  that  "  Friedreich  describes  two  cases  occur- 
ring in  patients  with  ascites  who  had  been  frequently  tapped.  He  says 
that  botn  the  parietal  and  visceral  peritoneum  was  covered  with  a  con- 
tinuous membrane  of  a  diffuse,  yellowish-brown  color,  mottled  with  small 
and  large  extravasations  of  blood.  The  membrane  was  thickest  over  the 
anterior  abdominal  wall.  It  could  be  separated  into  a  number  of  layers. 
These  layers  were  composed  of  blood-vessels,  masses  of  pigment,  branch- 
ing cells,  and  fibrillated  basement  substance.  In  many  places  the  extrav- 
asated  blood  was  coagulated  in  the  shape  of  round,  hard,  black  nodules. 
The  new  membrane  could  be  readily  stripped  off  from  the  peritoneum, 
and  there  were  no  adliesions  between  the  visceral  and  parietal  portions 
of  the  peritoneum." 

The  erosions  of  abdominal  cancer  sometimes  open  vessels  of  consider- 
able size,  causing  large  hemorrhage  into  this  cavity  and  sudden  death. 

When  aneurisms  of  the  abdominal  aorta  rupture,  they  sometimes  flood 
the  abdominal  cavity ;  oftener  they  open  into  the  structures  under  the 
peritoneum  on  the  left  side,  and  make  a  large  flat  tumor  extending  from 
the  point  of  rupture  do>vnward  to  the  brim  of  the  pelvis,  and  even 
beyond  it. 

A  gentleman  whose  health  was  usually  good,  thirty-five  years  of  a^, 
felt  an  unwonted  exhaustion  and  feebleness  creeping  over  him.  His 
countenance  became  pale,  his  pulse  rapid,  growing  smaller  and  smaller. 
It  seemed  certain  that  there  was  hemorrhage  somewhere,  but  until  it  was 
noticed  that  the  bowels  were  growing  tumid  and  hard  there  was  nothing 
to  guide  us  to  its  seat.  Even  then  we  were  left  to  conjecture  regarding 
the  bleeding  vessel.  This  sinking  continued  for  thirty-six  hours.  After 
death  it  was  found  that  a  small  aneurism  had  been  formed  on  one  of  the 
vessels  of  the  omentum,  not  larger  than  a  small  walnut,  and  had  ruptured 
by  a  very  small  opening,  and  that  it  was  by  this  small  opening  that  life 
had  oozed  away. 

Bleedings  from  stabs  and  other  wounds  of  the  bowels,  from  lacerations 
of  the  liver,  spleen,  uterus,  and  sometimes  of  the  kidneys,  should  be 
mentioned  in  this  connection ;  but  as  they,  for  the  most  part,  fall  into  the 
hands  of  the  surgeons,  this  is  not  the  place  to  give  the  details  regarding 
them. 


DISEASES  OF  THE  ABDOMINAL  GLANDS 

(TABES  MESENTERICA). 

By  SAMUEL  C.  BUSEY,  M.  D. 


Definition. — Tabes  mcsenterica  may  be  briefly  defined  to  be  tuber- 
culosis of  the  mesenteric  glands.  This  definition  may  seem  too  limited, 
becaase  it  recognizes  the  identity  of  tuberculosis  and  scrofniosis  of  the 
lymph-glands,  and  excludes  those  hyperplastic  conditions  which  do  not 
certainly  undergo  the  cheesy  degeneration.  It  is  supported,  however, 
by  tlie  absence  of  any  essential  difference  in  tlie  histological  changes 
which  take  place  in  tuberculous  and  scrofulous  (Wagner)  lymph-glands ; 
by  the  frequent  simultaneous  occurrence  of  each  in  the  same  subject ;  by 
the  secondary  development  of  tubercles  during  the  course  of  scrofulous 
affections ;  and  by  the  fact  that  the  cheesy  transformation  is  alike  com- 
mon to  both  these  conditions  of  new  formations.  Schuppel  maintains 
that  the  presence  of  tubercles  is  necessary  to  tlie  production  of  the  cheesy 
metamorphosis  of  lymph-glands,  and  tliat  "  scrofulous  glands  are  always 
tuberculous  glands."  In  this  view  Rindfleisch  coincides,  and  expresses 
the  belief  that  the  inflammatory  and  hyperplastic  changes  are  secondary 
to  the  formation  of  tlie  tubercles.  Bircli-Hirschfeld  asserts  that  cheesy 
d^eneration  of  the  mesenteric  glands  is  always  accompanied  by  tuber- 
cular formations. 

This  definition  is  therefore  adopted  as  the  expression  of  the  result  of 
the  most  recent  investigations.  It  must,  nevertheless,  be  admitted  that  a 
few  equally  competent  observers  deny  tlie  identity  of  the  tuberculous  and 
scrofulous  new  formations  in  lymph-glands.  It  must  also  l)c  conceded 
that  occasionally  hyperplastic  processes  in  the  lymph-glands  undergo  the 
cheesy  metamorphosis  indepenaent  of  tubercular  development.  • 

Synon'YMS. — The  diffei*ences  of  opinion,  especially  among  the  older 
authors,  in  regard  to  the  nature  of  this  disease  are  very  distinctly  indi- 
cated in  the  varying  significance  of  the  numerous  synonyms,  of  which 
the  following  list  is  only  a  part :  Atro])hia  niesenteriin ;  Atrophia  infan- 
tum (Hoffmann);  Febris  hectica  infantum  (Sydenham);  Scrofula  mcsen- 
terica (Sauvages);  Paralysma  mesentericum  (Good);  Physconia  mcsen- 
terica (Baumes);  Mescnteritis  chronica  (StcAvart);  Mesenteric  fever, 
Hectic  fever,  Marasmus  (Underwood);  Carreau,  £ntero-ni^nt6rite  of 
the  French ;  Darrsuclit  der  Kinder  and  Grckroschwindsuclit  of  the 
Germans;  Tubercles  of  the  mesentery;  Tuberculous  disease  of  the 
abdomen;  Phthisis  mcsenterica;  Tabes  glandularis;  Tabes  scrofulosa; 
Macies  infimtum;   Paedatroj)hia ;.  and  Rachialgia  mcsenterica. 
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Some  of  these  synonyms  indicate  the  theoretical  and  unsupported 
opinions  of  tlieir  authors,  and  others  refer  merely  to  a  symptom.  The 
name  carrcnu  refers  to  a  haitluess  of  the  abdomen ;  physconia,  to  the 
]>rescnce  of  a  non-fluctuating  and  non-sonorous  alxlominal  tumor;  and 
tliat  of  entero-m6sent6rite  prcsup{)oses  a  secondary  origin  from  a  primary 
enteritis.  Good  classes  it  among  his  numerous  varieties  of  mesenteric 
turgesoence,  but  characterizes  this  si^ccial  form  as  a  scrofulous  turges- 
ceuce  always  associated  with  the  strumous  diathesis.  The  terms  tubes 
and  atrophy  originated  when  the  nomenclature  of  disease  was  derived 
from  symptoms,  and  not  from  patliology. 

History  and  Pathology. — ^The  history  of  tabes  mesenterica  is 
coeval  witli  that  of  scrofula  and  pulmonaiy  consumption.  The  ancient 
autlioi's  recognized  the  existence  of  a  chronic  disease  of  the  mesenteric 
glands,  characterized  by  enlargement  and  induration,  followed  by  destruo- 
tion  of  the  gland-[)arenchyma,  which  \yv^  associated  with  digestive  dis- 
turbances, emaciation,  hectic  fever,  and  usually  terminated  in  death.  At 
first,  the  degenerative  process  ^vas  regarded  as  suppurative.  But  as  the 
study  of  scrofula  progressed,  and  frequent  observations  were  made  of  the 
occurrence  of  disease  of  the  external  lymphatics  and  of  the  mesenteric 
glands  in  the  same  subject,  disputes  arose  as  to  the  identity  of  the  two 
aficctions.  These  controversies  led  to  the  general  acceptance  of  the 
belief  that  the  scrofulous  degeneration. of  lym]>h-glands  and  the  process 
of  destruction  in  tabes  mesenterica  were  identical.  Consentaneous  with 
these  investigations,  and  for  a  long  time  subsequent,  even  down  to  a  very 
late  period,  which  is,  ]>crhaps,  not  yet  concluded,  the  relation  of  scrofu- 
lous disease  of  the  lymph-glands  to  pulmonary  consumption  was  discussed 
and  studied  with  great  assiduity.  As  the  knowledge  concerning  these 
diseases  advanced,  and  the  results  of  investigations  were  accented,  the 
doctrine  of  the  identity  of  the  morbid  processes  in  scrofulous  disease  of 
the  external  glands  and  mesenteric  phthisis  became  firmly  established. 
The  history  of  scrofulosis  and  tuberculosis  cannot  be  separated.  The 
connection  and  identification  of  the  two  processes  have  been  subjects  of 
constant  discu&sion  from  the  discover}'  of  tubercle  to  the  present  time. 
Occasionally,  the  dividing-line  seemed  definitely  fixed.  Then  would 
follow  the  geneml  acceptance  of  the  doctrine  of  identity.  With  the  dis- 
covery of  miliary  tubercle  a  determined  reaction  took  place  against  this 
view,  and  for  a  while  many  regaixled  scrofulosis  merely  as  a  form  or  stage 
of  tuberculosis.  As  the  conclusions  in  regard  to  these  questions  changed, 
so  did  the  opinions  concerning  the  true  nature  of  tabes  mesenterica 
change,  until,  finally,  the  investigations  of  Bindfleisch,  Schiippel,  and 
others  seem  to  have  established  the  tul)erculous  nature  of  the  disease. 
Many  authors  of  a  comparatively  recent  date  have  a])plied  the  term  tuber- 
culosis to  this  condition,  not  because  they  knew  or  believed  the  develop- 
ment of  true  tubercle  was  a  constant  or  essential  chamctei*istic,  but  because 
tliey  regarded  the  words  scrofulosis  and  tuberculosis  as  synonymous. 

Notwithstanding  the  obscuritv  in  which,  for  so  long  a  time,  the  pathol- 
ogy of  this  disease  was  involved,  certain  facts  well  known  to  the  earliest 
writers  have  been  confirmed  by  continuous  observation  down  to  the  present. 
Its  secondary  character  has  been  so  uniformly  recognized  tliat  some  of  the 
older  authors  based  its  origin  U{X)n  the  absorption  and  conveyance  along 
the  lympliatic  vessels  to  the  glands  of  some  peccant  material  originating 
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in  a  primary  focus  of  disease.  The  oonstant  coexistenoe  with  scrufulons 
affections  and  pulmonary  consumption  had  long  ago  established  the  diitsct 
and  primary  relation  of  these  diseases  to  tabes  mesenterica,  and  authors 
of  recent  date,  though  not  so  generally  holding  the  opinion  tliat  it  is 
always  an  intercurrent  complication  oi  these  mahidics,  yet  maintain  its 
secondary  development.  Even  Schuppel,  whose  investigations  ami  oou* 
elusions  lead  in  the  direction  of  an  idiopathic  origin,  admits  that  the  only 
primary  element  is  tlie  tuberculosis,  which  finds  its  cause  in  some  periph- 
eral irritation. 

In  the  earlier  times,  as  now,  tuberculosis  of  the  mesenteric  glands  has 
been  observed  during  every  period  of  life  from  birth  to  advanced  old 
age,  but  then,  as  at  the  present  time,  the  greater  number  of  cases  were 
known  to  occur  during  infancy  and  childhood.  But  few  oases  have  been 
observed  during  the  earlier  months  of  life  or  before  weaning.  Between 
the  ages  of  two  and  eight  years  is  the  ])eriod  of  greatest  frequency. 
Though  rarer  during  the  later  years  of  childhood,  the  old^r  the  child  the 
more  rapid  its  pn^ress  to  a  fatal  termination.  Nursing  infants  are  not 
exempt,  but  those  nursed  by  healthy  mothers  are  much  less  liable  than 
the  wet-nursed.  Among  hand-fed  infants  it  is  not  an  uncommon  di.sease, 
but  it  is  much  more  common  among  the  farmed-out  children.  While, 
as  has  been  stated,  the  greatest  number  of  cases  occur  in  those  between 
two  and  eight  years  of  age.  statistics  show  that  the  liability  to  it  increases 
from  the  age  of  two  and  a  half  yeara  up  to  the  eighth,  and,  according  to 
some  authors,  up  to  the  tenth  year.  At  tlie  latter  age  there  is  a  remark- 
able diminution  in  the  number  of  cases.  This  fact  is  probably  due  to 
the  greater  prevalence  of  the  acute  diseases  of  the  respiratory  organs  and 
of  the  exauthematous  diseases  among  children  during  this  period  of  Ufe. 
Some  have  attributed  it  to  the  more  rapid  devclo])ment  and  increased 
functional  activity  of  tlie  mesenteric  glands.  This  circumstance  might 
afford  a  plausible  explanation  for  the  apparent  sudden  increase  in  fre- 
quency after  the  completion  of  tlie  second  year  because  of  the  independ- 
ent subsistence  of  children  at  that  age,  and  the  additional  duties  imposed 
upon  the  alimentary  tract  and  its  de])endencies ;  still,  if  this  were  so,  tlie 
period  of  greatest  frequency  ought  to  begin  at  an  earlier  age  and  more 
nearly  correspond  with  the  time  of  weaning.  It  is,  however,  a  fact  that 
tubercularization  of  the  mesenteric  glands  is  moi*e  fi-equeutly  associated 
with  chronic  intestinal  inflammation  in  those  over  one  year  than  in  those 
under  that  age.  This  fact,  together  witli  tlie  greater  liability  of  artifi- 
cially-fed infants,  would  seem  to  connect,  at  least  in  sucii  cases,  its 
secondary  origin  with  some  primary  irritation  of  the  intestinal  canal. 

Authors  are  not  yet  agreed  in  r^anl  to  the  relative  frequency  of  this 
disease  in  boys  and  girls,  though  opinions  predominate  in  favor  of  tlie 
greater  number  among  the  males.  The  statistics  of  Rilliet  and  Barthei 
and  Schmalz  show  a  decidedly  greater  prevalence  among  boys. 

The  comparative  frequency  of  tuberculosis  of  the  mesenteric  glands 
cannot  be  determined.  Louis  found  disease  of  the  mesenteric  glands  in 
one-fourth  of  the  autopsies  of  persons  dying  of  phthisis;  in  100  adnlts 
dying  of  the  same  disease  Lomlmnl  found  tuberculosis  of  tliese  glands  in 
10;  and  in  the  bodies  of  100  tuberculous  children  he  found  the  ghuals 
tuberculous  in  34  cases.  In  the  H6pital  des  Enfants  Maladies  tubercles 
were  found  in  the  mesentery  of  one-half  of  the  children  dying  of  tuber- 
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cnlous  affections.  In  the  bodies  of  children  dying  of  tuberculous  disease 
in  the  Children's  Hospital  of  Washington  tuberculous  degeneration  of  the 
mesenteric  glands  has  been  found  in  two-thirds  of  the  cases,  and  without 
a  single  exception  in  those  dying  of  rickets.  Authors  differ  also,  and  the 
statistics  are  equally  unreliable,  in  regard  to  the  relative  frequency  of 
tubercularization  of  the  bronchial  and  mesenteric  glands.  The  general 
opinion  seems  to  be  in  favor  of  the  greater  frequency  in  the  bronchial 
glands.     In  a  majority  of  cases  both  sets  of  glands  are  found  diseased. 

The  geographical  distribution  of  tabes  mesenterica  is  as  universal  as 
that  of  scrofula  and  pulmonary  phthisis.  No  country  or  climate  is 
exempt,  yet  there  is  no  locality  in  which  it  is  endemia  It  has  been 
observed  among  all  civilized  nations,  in  the  cold  regions  as  well  as 
in  the  tropical  countries.  Wherever  scrofulous  and  phthisical  diseases 
are  known,  there  also  are  found  cases  of  tabes  mesenterica.  Living- 
stone has  stated  that  scrofula  is  unknown  in  some  regions  in  Central 
Africa,  and  other  travellers  have  made  similar  statements  in  reganl  to 
some  Indian  tribes.  The  statistics  of  the  Children's  Hospital  of  Wash- 
ington show  a  far  greater  frequency  among  the  African  race  than  among 
the  whites.  It  belongs  to  no  class  or  condition  of  life,  but  occura  more 
frequently  among  the  children  of  the  squalid  than  among  the  children  of 
the  affluent  and  well-to-do. 

Etiology. — Predisposing  Causes. —  Modern  as  well  as  the  older 
authors  have  very  generally  accepted  the  conclusion  that  a  constitu- 
tional tendency  or  liability  to  this  disease  is  its  most  frequent  and  poten- 
tial etiological  factor.  This  predisposition  may  be  either  inherited  or 
acquired.  The  ancients  called  it  the  strumous,  and  the  more  recent 
writers  the  scrofulous  or  tuberculous,  diathesis.  Lugol  maintained  that 
this  diathesis  is  begotten  of  old  and  syphilitic  fathers,  and  others  state 
that  children  of  parents  nearly  related  and  of  those  broken  down  by  dis- 
ease and  excesses  may  inherit  it.  That  it  is  transmitted  by  scrofulous 
and  phthisical  parents  no  one  can  doubt,  but  as  yet  it  cannot  be  defined 
to  be  anything  more  than  a  peculiarity  of  the  constitution  which  may 
exhibit  abnormal  reactions  against  irritating  influences.  The  scrofulous 
habit  is  believed  to  be  indicated  by  physical  appearances  which  represent 
two  extremes.  The  erethic  form  is  characterized  by  a  feeble  and  delicate 
frame ;  deficient  muscular  development ;  transparent,  smooth,  and  florid 
skin ;  light  hair  and  blue  eyes,  large  pupils ;  precocious  intellect  and  san- 
guine temperament ;  the  toqiid  form,  by  a  large  head ;  large  and  tumid 
upper  lip ;  soft  and  flaccid  flesh,  bloated  appearance ;  short  and  thick 
neck ;  muscular  incapacity,  tumid  abdomen,  and  sluggish  intellect.  Some 
of  these  features  are  more  frequently  symptoms  of  the  actual  disease  than 
of  the  existence  of  a  predisposition  to  it,  and,  except  so  far  as  they  may 
refer  to  a  primary  scrofulous  or  pulmonary  disease,  cannot  be  accepted  as 
indicative  of  the  presence  of  a  constitutional  tendency  to  tuberculosis  of 
the  mesenteric  glands.  A  tumid  abdomen,  rapid  emaciation,  and  anaemia 
are  far  more  valuable  signs  of  the  disease  of  these  glands. 

Bad  air  and  bad  food  are  also  important  predisposing  causes.  They 
are  conditions  to  which  the  children  of  the  poor,  especially  in  large  cities, 
are  constantly  exposed.  Insufficient  protection  from  climatic  influences, 
neglect  of  person,  and  unhygienic  surroundings  must  be  classed  in  the 
same  category.     It  is  claimed  that  vitiated  air,  unwholesome  habitation. 
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insufficient  or  improper  food,  squalor  and  filth  may  cause  the  constita* 
tional  tendency,  as  they  will  certainly  precipitate  the  development  of  the 
disease  in  those  predisposed  to  it. 

Exciting  Causes. — The  border-line  between  the  predisposing  and  ex- 
citing causes  cannot  be  positively  fixed.  The  presence  of  tuberculosis 
or  of  some  form  of  scronilous  disease  in  some  other  part  of  the  body  so 
constantly  precedes  the  development  of  tuberculosis  of  tJie  mesenteric 
glands,  even  in  those  who  have  not  exhibiterl  the  characteristic  phenom- 
ena of  the  scrofulous  diathesis,  tliat  such  affections  must  be  regarded  as 
exciting  as  well  as  predisposing  causes.  No  one  can  doubt  the  freauent 
infection  of  the  mesenteric  glands  in  cases  of  pulmonary  tuberculosis. 
The  probability  of  systemic  infection  from  a  single  focus  is  universally 
admitted.  These  facts  and  circumstances  do  not  exclude  the  possibility 
of  localized  tuberculosis  of  the  mesenteric  glands.  Whether  such  exclu- 
sively local  development  of  tubercles  ever  occurs  indei)endent  of  the 
scrofulous  diathesis  canuot  be  determined,  but  that  the  aisease  does  find 
its  exciting  cause  in  inflammatory  conditions  of  the  intestinal  mucous 
membrane  cannot  be  doubted.  Schuppel,  who  asserts  the  primary  devel- 
opment of  the  tubercle-formation  in  lymphatic  glands,  does  not  claim  an 
idiopathic  origin,  but  admits  the  necessity  of  a  primary  peripheral  irrita- 
tion in  direct  connection  with  the  affected  gland.  The  intimate  connection 
between  diseases  of  the  intestuial  mucous  membrane  and  of  the  mesenteric 
glands  is  established  beyond  a  doubt.  Yc^el  and  Steiner  assert  that  tabes 
mesenterica  is  a  common  result  of  enteritis  folliculosa.  A  primary  inflam- 
matory process  may  not  contain  any  element  which  could  be  classed  as 
tubercle,  yet  it  may  excite  secondary  tuberculosis  of  the  glands.  Whether 
such  a  result  only  occurs  in  those  who  may  have  acquired  or  inherited  the 
predisposition  is  yet  undecided.  In  many  of  the  oases  of  tabes  mesen- 
terica tuberculous  ulcers  are  found  in  the  intestines,  but  it  cannot  be 
claimed  that  such  ulcers  are  always  the  primary  foci  of  tuberculous 
development.  If  primary,  it  is  not  difficult  to  understand  how  the  virus 
may  be  transmitted  to  the  glands. 

It  has  been  claimed  that  certain  articles  of  food  will  produce  the  dis- 
ease. Potatoes  and  rye  bread  in  large  quantities  and  a  coarse  vegetable 
diet  have  been  mentioned  among  the  exciting  causes.  Deficiency  in  the 
quantity  of  food  is  a  much  more  frequent  cause  than  inferiority  in 
quality,  yet  there  can  be  no  doubt  that  any  and  every  article  of  diet 
that  will  set  up  catarrhal  inflammation  of  the  intestinal  mucous  mem- 
brane may  become  a  cause.  Irritation  of  the  mucous  membrane  of  the 
alimentary  tract,  induced  by  coarse,  stimulating,  or  imperfectly-digested 
food,  or  by  the  improper  and  frequent  use  of  purgative  medicines,  may 
give  rise  to  disease  of  the  glands ;  and,  even  though  the  irritation  may  in 
it-self  be  trivial,  its  long  continuance  or  frequent  renewal  may  prove 
sufficient,  especially  in  those  in  whom  the  predisposition  is  present 
Malarial  and  exanthematous  diseases  have  also  been  considered  exciting 
causes,  and  among  the  latter  class  measles  and  scarlet  fever,  because 
of  the  inflamed  condition  of  the  intestinal  mucous  membrane  which 
they  leave,  are  the  most  frequent.  Difficult  dentition  and  whooping 
cough  must  also  be  classed  in  this  category. 

Recently  attention  has  been  called  to  the  probable  transmission  of  the 
disease  through  the  milk  of  diseased  cows,  but  further  investigation  and 
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more  reliable  data  are  necessary  to  establish  this  coDnection.  Klebs  has 
deduced  the  conclusion  from  recent  experiments  that  the  use  of  the  milk 
of  cows  in  advanced  phthisis  will  always  produce  tuberculosis,  which 
Ijcgins  as  an  intestinal  catarrh  and  extends  to  the  mesenteric  glands. 

Some  of  the  older  authors  believed  that  the  cure  of  some  chronic  dis- 
eases of  tlie  skin  and  mucous  membranes  and  the  suppression  of  chronic 
discharges  might  induce  tuberculosis  of  the  mesenteric  glands ;  but  these 
conditions  are  now  known  to  be  most  frequently  the  initial  manifestations 
of  the  scrofulous  diathesis,  and  the  mesenteric  complications  are  far  mora 
likely  to  occur  when  these  primary  foci  are  neglected  and  the  patient  is 
left  to  suffer  the  unabated  progress  of  the  disease. 

Morbid  Anatomy. — It  is  not  usual  to  find  all  the  glands  of  tlie 
mesentery  affected  at  once,  nor  of  those  affected  all  in  the  same  stage  of 
disease.  Newly-affected  glands  may  be  found  alongside  of  others  in  an 
advanced  condition.  In  the  first  stage  the  glands  are  enlarged,  but  rarely 
exceeding  the  size  of  a  filbert ;  they  are  firm,  but  not  inelastic.  This 
change  consists  in  hyperplasia  of  the  gland-constituents.  Microscopic 
examination  shows  abundant  cell-proliferation,  but  the  cells  are  badly 
constructed  and  prone  to  undergo  retrogressive  metamorphosis.  The  cells 
accumulate  in  clusters  without  any  intercellular  substance,  and  compress 
the  lymph-sinuses  and  blood-vessels. 

The  second  stage  is  characterized  by  the  commencement  of  the  cheesy 
degeneration.  The  glands  enlarge  and  coalesce  in  clusters,  sometimes 
forming  large  masses  of  hardened  and  inelastic  glands.  On  section  they 
exhibit  in  the  beginning  foci  of  cheesy  material  imbedded  in  the  glancl- 
parenchyma.  In  the  further  progress  of  the  change  the  whole  gland  is 
transformed  into  a  homogeneous  yellowish  substance.  In  this  condition 
there  are  found  on  microscopic  examination  globular  corpuscles,  nuclei, 
shrivelled  cells,  sometimes  giant-cells,  and  most  frequently  tubercles. 
The  tubercles  are  usually  found  in  the  follicular  substance.  Birch-Hirsch- 
field  says  the  cheesy  formations  in  secondary  tuberculous  mesenteric  glands 
are  only  found  in  discrete  foci,  and  the  tubercles  occur  in  the  follicular 
substance  imbedded  in  relatively  normal  tissue.  The  cheesy  transforma- 
tion is,  according  to  Virchow,  a  necrobiosis  of  the  hyperplastic  gland- 
elements,  but  Scnuppel  insists  that  it  is  the  result  of  tubercular  develop- 
ment. After  a  time  the  cheesy  masses  soften,  and  the  glands  are  con- 
verted into  sacs  containing  a  purulent  fluid  mixed  with  debris.  In  this 
condition  they  are  most  frequently  coalesced  in  bunches,  sometimes  form- 
ing large  tumors.  The  intervening  walls  may  break  down  and  the  whole 
bunch  be  transformed  into  one  large  sac  filled  with  purulent  fluid  and 
debris.  Occasionally  these  masses  of  agglutinated  glands  become  adhe- 
rent to  the  abdominal  parietes  or  to  the  intestines.  Rupture  of  their 
walls  may  occur,  and  the  contents  may  be  emptied  into  either  the  peri- 
toneal cavity  or  the  intestines.  When  communication  with  the  intestines 
takes  place,  it  is  usually  through  an  ulcer  on  the  mucous  surface.  It  is 
probable  that  the  cheesy  substance  may  sometimes  be  absorbed,  as  Vir- 
chow thinks,  by  gradual  softening  proceeding  from  the  surface  toward  the 
centre. 

It  is  believed  that  these  de^nerated  glands  sometimes  undergo  the 
cretaceous  transformation.  Such  an  instance  has  been  reported  by  Cars- 
well  :  "  The  patient,  who  when  a  child  had  been  affected  with  tabes 


118S  DISEASES  OF  THE  ABDOMINAL  GLANDS. 

mesenterica  and  also  with  swellings  of  the  cervical  glands,  some  of  which 
ulcerated,  died  at  the  age  of  twenty-one  years  of  inflammation  of  the 
uterus  seven  days  after  clelivery.  Several  of  the  mesenteric  glands  con- 
tained a  dry  cheesy  matter  mixed  with  a  chalky-looking  substance;  others 
were  composed  of  a  cretaceous  substance ;  and  a  tumor  as  large  as  a  hen's 
egg,  included  within  the  folds  of  the  peritoneum,  and  which  appeared  to 
l^  the  remains  of  a  large  agglomerated  mass  of  glands,  was  filled  with  a 
substance  resembling  a  mixture  of  putty  and  dried  mortar,  moistened 
with  a  small  quantity  of  serosity.  In  the  neck,  and  immediately  behind 
an  old  cicatrix  in  the  skin,  there  were  two  glands  containing,  in  several 
points  of  their  substance,  small  masses  of  hard  cretaceous  matter."  Cal- 
careous concretions  have  been  observed  by  Andral  and  others  in  the  mes- 
enteric glands  in  cases  of  chronic  pulmonary  disease ;  and  SGemmerin^ 
records  several  observations  of  a  tartar-like  substance  found  in  devastated 
mesenteric  glands  in  cases  of  rickets. 

The  morbid  appearances  in  tabes  mesenterica  are  not  usually  confined 
to  the  changes  in  the  glands.  In  very  many  cases  the  evidences  of  dis- 
ease of  the  peripheral  glands  are  quite  manifest,  and  in  much  the  larger 
number  of  cases  pulmonary  phthisis  and  disease  of  the  bronchial  glan<]s 
are  present.  The  adjacent  abdominal  organs  may  also  be  involved.  These 
consecutive  morbid  changes  are  succinctly  set  forth  in  the  following  notes 
of  an  autopsy  taken  from  the  records  of  the  Children's  Hospital  of  Wash- 
ington, D.  C.  The  subject  was  a  negro  boy  aged  ten,  who  had  been  taken 
sick  a  year  previous  to  his  death  with  a  bad  cold  and  cough,  folloTed 
several  months  afterward  by  enlargement -and  suppuration  of  the  cervical 
glands  on  both  sides :  ''  The  body  was  greatly  emaciated,  the  lips  and 
teeth  covered  with  sordes.  Cheesy  masses  were  scattered  throughout  the 
substance  of  both  lungs.  The  right  lung  was  firmly  adherent  to  the 
thoracic  walls,  the  left  adherent  at  apex.  The  liver  was  enlai^ged  and 
adherent  to  all  adjacent  ti&sues,  and  contained  many  cheesy  nodules  scat- 
tered throughout  its  substance  and  over  the  surfiuse.  The  gall-bladder 
was  distended  with  bile.  The  spleen  was  normal  in  size,  very  dark,  and 
filled  with  cheesy  masses.  The  pancreas  contained  many  similar  mases. 
The  peritoneal  cavity  contained  a  quantity  of  muddy  fluid.  The  peri- 
toneum was  dark  in  color,  studded  with  tubercles,  and  ulcerated  in  a  few 
places.  The  stomach  and  intestines  were  distended  with  gas ;  the  walls 
of  stomach  thickened,  the  inner  surfiice  covered  with  a  shiny  mucus;  in 
its  lower  wall  was  one  large  ulcer,  penetrating  to  the  peritoneal  coat  and 
measuring  three-fourths  of  an  inch  in  diameter.  The  peritoneal  coat  wa^ 
thickly  studded  with  nodules  resembling  tubercles.  The  small  intestine 
were  gangrenous  in  a  few  places ;  on  the  inner  surface  were  found  four- 
teen ulcers,  varying  in  size  from  one-fourth  to  one  and  one-fourth  inches 
in  diameter,  with  elevated  edges  and  red  bases ;  two  penetrated  the  peri- 
toneal coat.  This  coat  contained  very  many  tubercles.  On  the  mucous 
surface  of  the  large  intestines  there  were  seven  large  ulcers,  simikr  in 
api^earance  to  those  found  in  the  small  intestines.  Some  of  Peyers 
patches  wei*e  ulcerated.  The  mesenteric  glands,  some  as  large  as  wal- 
nuts, were  filled  with  cheesy  material,  and  the  mesentery  vras  dotted  over 
with  small  masses  of  similar  matter.'^ 

In  two  of  the  reported  cases  of  chylous  eflTusion  into  the  peritoneal 
cavity  the  rupture  of  the  lacteals  was  caused   by  degeneration  of  the 
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mesenteric  glands ;  and  in  several  other  cases  the  rupture  was  produced 
by  the  presence  of  tumors,  apparently  formed  by  the  agglomeration  of 
numerous  degenerated  glands. 

Several  cases  of  fatty  diarrhoea  from  mesenteric  plithisis  have  l^cen 
reported.  Of  these  the  most  conclusive  is  the  case  of  Hall.^  The 
clinical  history  of  tlie  case  and  the  detection  of  enldrged  mesenteric 
glands  in  the  umbilical  and  hypogastric  regions  placed  the  diagnosis 
beyond  a  doubt.  It  was,  however,  verified  by  the  discovery  of  several 
vomicae  in  the  lungs,  and  of  mesenteric  glands  '^  universally  enlarged 
and  affected  with  strumous  disease.  The  intestinal  mucous  membrane 
was  dotted  with  patches  of  ulceration,  with  here  and  there  prominent 
masses  of  strumous  deposit  on  the  surface.'* 

Symptomatology. — It  is  not  possible  to  describe  a  definite  and  uni- 
form clinical  history  of  this  disease.  As  a  secondary  complication  of 
pulmonary  phthisis  and  scrofulous  affections  the  preliminary  symptoms 
are  so  constantly  identified  with  the  development  and  progress  of  these 
maladies  that,  as  a  rule,  the  initial  stage  cannot  be  recognized  by  any 
special  assemblage  of  symptoms.  In  any  tuberculous  or  scrofulous  child 
the  possible  implication  of  the  mesenteric  glands  may  be  predicated  ujx)n 
any  array  of  symptoms  that  would  establish  the  presence  of  these  classes 
of  disease.  And  even  in  the  absence  of  the  rational  and  direct  signs  of 
such  affections,  in  those  exhibiting  the  physical  evidences  of  the  strumous 
diathesis,  more  especially  when  it  is  inheritetl,  the  symptoms  of  any 
trivial  departure  from  health,  such  as  the  catching  of  cold,  irritation  of 
the  alimentary  tract,  or  protracted  convalescence  from  any  of  the  exan- 
thematous  or  intestinal  diseases,  may  constitute  the  initial  history  of 
tabes  mesenterica.  In  such  subjects  debility  and  ansemia,  from  what- 
soever cause  they  may  apparently  i^esult — and,  in  fact,  any  manifest  low- 
ering of  the  standard  of  health,  whether  gradual  or  precipitate,  and 
without  assignable  cause — may  mark  the  beginning  of  the  process  of 
change  in  the  parenchyma  of  the  glands  that  will  terminate  in  tuber- 
culosis. The  later  as  well  as  the  earlier  history  may  be  completely 
masked  by  the  symptomatology  of  other  diseases  belonging  to  the  tuber- 
culous class ;  and  so  grave,  as  a  rule,  are  such  primary  and  coexisting 
affections  that  definite  recognition  of  this  complication  or  localized  exten- 
sion of  the  systemic  infection  becomes  more  a  matter  of  skilful  diagnosis 
than  of  practical  utility. 

But  in  those  cases  where  disease  of  the  respiratory  organs  and  of  the 
bronchial  glands  can  be  excluded  the  general  symptomatology  l^ecomes 
of  paramount  importance.  And  in  view  of  the  value  of  prophylactic 
measures  which  may  l)e  employed  to  arrest,  limit,  or  delay  the  localized 
tuberculosis  of  these  glands,  the  precursory  symptoms  may  be  of  special 
significance.  This  condition  may  be  characterized  by  languor  and  dul- 
ness  or  marked  debility  and  anemia,  with  loss  of  color,  attended  with 
flatulence,  stomachal  disturbance,  frequent  eructations  consisting  mainly 
of  mucus,  a  sense  of  uneasiness  in  the  abdomen  after  the  ingestion  of 
food,  a  variable  appetite,  sometimes  voracious  and  occasionally  depraved. 
Sometimes  a  dislike  for  fatty  foods  is  a  prominent  symptom.  The  tongue 
may  be  coated,  the  breath  is  usually  foul,  and  some  have  said  the  body 
emits  an  acid  odor.     If  these  symptoms  occur  in  a  child  of  the  scrof- 

^  Qu)fB  Hospital  Reports,  vol.  i.,  3d  Series,  1855,  p.  371. 
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ulous  diathesis,  or  be  directly  or  remotely  associated  with  a  previous  gas- 
tro-intestinal  disease,  or  occur  or  persist  during  the  oonvalesoenoe  of  sooie 
of  the  acute  affections  of  infancy  and  childhood  which  stand  in  etiolog- 
ical relation  to  this  disease,  they  may  justify  a  reasonable  presumption 
of  commencing  change  in  the  mesenteric  glands.  This  presumption  will 
he  strengthened  by  emaciation,  a  more  marked  disturbance  of  the  diges- 
tive function,  attended  with  fetid  and  occasionally  whitish  stools,  a  tumid 
belly,  and  deep,  lancinating  abdominal  pains  of  sliort  duration,  recurring 
at  long  intervals  and  neither  relieved  nor  aggravated  by  pressure  or  an 
evacuation.  Some  have  attributed  special  importance  to  a  chalky  appear- 
ance and  loss  of  consistency  of  the  stools,  indicating  the  suspension  of 
absorption  by  the  lacteals.  There  may  also  be  slight  evening  fever. 
Later,  the  enlargement  of  the  belly  increases,  the  emaciation  becomes 
more  marked  and  rapid,  the  appetite  more  variable,  sometimes  very 
voracious,  the  alvine  discharges  more  fetid  or  less  consbtent,  sometimes 
putty-like,  and  generally  irregular  or  constipated.  The  febrile  exacer- 
bations are  more  decided,  and  sometimes  chills  may  occur  at  irregular 
intervals.  When,  in  addition  to  these  symptoms,  either  during  the 
earlier  or  later  stages,  the  enlargement  of  the  glands  can  be  detected, 
the  clinical  picture  is  complete.  In  consequence  of  the  tympanitic  dis- 
tension of  the  abdomen,  wliich  usually  increases  with  the  prepress  of 
the  disease,  it  is  impossible  in  a  majority  of  oases  to  detect  the  glandular 
enlargement;  especially  is  this  true  when  the  affected  glands  are  separate; 
but,  as  frequently  happens  during  the  last  stage,  when  lai^  tumors  are 
formed  by  the  coalescence  of  a  number  of  diseased  glands  the  diagnosb 
may  be  easily  determined.  In  the  absence  of  the  discovery  of  enlaiged 
glands  the  diagnosis  cannot  be  considered  positive.  They  are  usually 
most  readily  found  in  the  region  of  the  umbilicus,  and  may  in  some 
cases,  even  when  the  tension  of  the  abdomen  is  very  great,  be  detected 
by  grasping  the  al)domen  with  the  hand  and  compressing  it  between  the 
fingers  and  thumb  so  that  the  enlarged  glands  will  be  brought  in  dose 
contiguity  to  the  walls  and  be  felt  immediately  under  the  fingers.  If  a 
tumor  should  be  present  and  the  peritoneal  cavity  be  free  from  lluid,  its 
locality  may  be  recognized  by  a  sense  of  resistance  and  circumscribed 
area  of  diminished  resonance,  and  then  definitely  outlined  by  palpation. 
Underwood  says :  "  Indigestion,  costiveness  or  purging,  irr^ular  appe- 
tite, flushed  cheeks  or  a  total  loss  of  color,  impaired  strength  and  spints, 
remitting  fever,  and  a  hard  and  tumid  belly,  with  emaciated  liml»,  are 
amongst  the  more  commou  symptoms,  attending  at  one  period  or  other, 
of  this  disease.'* 

When  the  diagnosis  has  been  made  out,  it  is  not  impossible  to  deter- 
mine the  stage  of  the  disease.  The  progressive  intensity  of  the  symp- 
toms, with  rapid  emaciation  as  a  rule,  bears  a  definite  relation  to  the 
Erogress  of  the  morbid  changes  taking  place  in  the  glands.  It  roust, 
owever,  be  borne  in  mipd  that  children  have  died  of  tabes  mesenterica 
who  had  enjoyed  excellent  health  up  to  the  moment  of  death,  and 
the  autopsy  disclosed  the  condition  of  the  glands,  which  had  not  been 
suspected  during  life.  In  the  case  previously  cited,  in  which  tlie  autopsy 
exhibited  such  grave  lesions  of  the  stomach,  liver,  spleen,  pancreas,  and 
intestinal  mucous  membrane,  the  clinical  phenomena  were  at  do  time 
commensurate  with  the  gravity  of  the  morbid  changes. 
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Diagnosis. — In  the  absence  of  the  proof  of  the  presence  of  enlarged 
glands  or  of  a  tumor  the  diagnosis  cannot  be  positively  determined. 
The  enlargement  and  tympanitic  distension  of  the  abdomen  do  not  neces- 
sarily establish  the  existence  of  glandular  disease^  for  they  are  present  in 
a  great  many  conditions  of  ill-health  in  children.  Nor  is  the  coexistence 
of  a  tumid  belly,  emaciation,  and  fever  suflBcient,  for  they  are  found  in 
other  tuberculous  and  in  gastro-intestinal  diseases.  The  discovery  of 
enlarged  discrete  glands  by  palpation,  as  before  described,  in  connection 
with  such  disturbances  of  nutrition  as  have  been  set  forth,  constitute  the 
strongest  presumption  in  favor  of  tabes  mesenterica.  The  presence  of 
enlarged  glands  unaccompanied  by  the  ordinary  symptoms  ol  the  tuber- 
culous or  scrofulous  processes  is  inconclusive,  because  the  glandular  hyper- 
trophy may  be  a  simple  hyperplasia,  entirely  independent  of  any  tendency 
to  retrogressive  metamorphosis.  There  is  usually  some  tenderness  on 
pressure,  but  this  may  be  present  in  any  disease  of  the  abdominal  viscera. 
When  the  glands  are  of  sufficient  size,  they  may,  by  pressure,  produce 
secondary  derangements.  Cramps  in  the  legs  may  be  caused  by  pressure 
on  nerves.  CEdema  of  the  legs  and  dilatation  of  the  superficial  aMom- 
inal  veins  may  result  from  compression  of  venous  trunks.  "  If,"  says 
Eustace  Smith,  ^^  these  veins  are  seen  to  ramify  on  the  abdominal  surface 
and  to  join  the  veins  on  the  thoracic  walls,  tabes  may  be  suspected  in  the 
absence  of  clironic  peritonitis  and  enlargement  of  the  liver."  Ascites 
may  be  present,  but  is  not  a  necessary  result  of  disease  of  the  glands. 

When  a  tumor  has  been  discovered  by  palpation,  it  is  necessary  to 
determine  its  glandular  nature.  If  situatea  about  the  umbilicus,  in  front 
of  the  spinal  column,  if  irregular,  hai-d,  and  feeling  like  a  congeries  of 
irregularly-rounded  nodules,  the  evidence  is  very  decided  in  favor  of  its 
glandular  origin.  But  care  must  be  taken  to  exclude  tumors  formed  by 
fecal  accumulations  and  masses  attached  to  the  omentum.  Omental 
tumors  are  usually  more  movable,  better  defined,  more  superficial,  and 
regular  in  form.  Cancerous  masses  sometimes  simulate  glandular 
tumors.  The  general  history  of  the  case  and  the  age  of  the  patient 
are  usually  sufficient  to  make  a  diagnosis  by  exclusion.  Rilliet  and 
Barthez  distinguished  a  cancerous  pancreas  by  the  presence  of  vomit- 
ing, jaundice,  and  abdominal  pains. 

The  writer  has  many  times  based  a  conjectural  diagnosis — which  was 
verified  by  a  post-mortem  examination — upon  the  presence  of  a  tumid 
abdomen,  increasing  emaciation,  with  the  history  of  a  protracted  gastro- 
intestinal catarrh,  and  an  irregular  febrile  curve  characterized  by  frequent 
subnormal  temperatures.  He  has  also  observed  a  number  of  cases  of 
protracted  diarrhoea  in  children,  accompanied  with  extreme  emaciation, 
notwithstanding  the  appetite  was  good,  sometimes  even  voracious,  and 
the  food  taken  was  ample,  nutritious,  and  easily  digested,  in  which  the 
stools,  varying  from  two  to  three,  or  twice  as  many,  daily,  were  whitish, 
leaden,  or  slate-colored,  sometimes  semi-fluid,  at  other  times  containing 
lumps  or  masses  of  putty  consistence,  presenting  to  the  naked  eye  a 
greasy  appearance  and  to  the  touch  a  fatty  feel,  and  at  the  autopsy  has 
found  only  thinness  and  transparency  of  the  coat  of  the  small  intestines 
and  degenerated  mesenteric  glands. 

Prognosis. — The  prognosis  is  decidedly  unfavorable.  So  far  as  is  known 
to  the  writer,  there  is  but  one  recorded  case  of  recovery  in  which  the  diag- 
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uosis  was  indisputable  and  tlie  fact  of  a  cure  was  established  by  an  aatopey. 
This  was  the  case  reported  by  Carswell,  before  referred  to.  The  older 
and  some  of  the  modern  authors  have  claimed  many  recoveries,  but  it 
must  be  manifest  to  every  student  of  pathological  anatomy  that  tlie  mis- 
taken diagnoses  must  have  been  nearly  if  not  quite  as  numerous  as  the 
cases  of  cure.  The  writer  has  not  witnessed  a  single  ease  of  recovery, 
but  he  has  observed  very  many  cured  cases  of  disease  w^hich  exhibited 
all  the  subjective  and  objective  symptoms  of  tuberculosis  of  the  mesen- 
teric glands^  save  and  except  those  by  which  its  existence  can  alone  be 
definitely  and  positively  established.  The  case  of  Carswell  demonstrates 
a  remote  possibility  of  cure  by  the  cretaceous  metamorphosis  of  the 
degenerated  glands  in  a  subject  exhibiting  the  scrofulous  diathesis.  In 
view  of  this  isolated  observation,  one  cannot  refuse  to  accept  a  similar 
pos.sibility  in  cases  in  which  the  disease  may  be  localized  and  confined  to 
a  few  of  the  glands.  In  such  cases^  if  recognized  previous  to  the  forma- 
tion of  cheesy  foci,  the  possibility  of  staying,  limiting,  and  perhaps 
occasionally  curing,  the  disease  should  not  be  regarded  as  absolutely 
hopeless;  yet  the  opportunities  of  examining  the  glands  in  the  first 
stage  of  change  has  so  rarely  occurred  that  no  one  is  authorized  to  assert 
that  tiie  hyperplasia  is  the  true  picture  of  the  condition  in  which  those 
in  the  advanc^  stage  had  its  beginning ;  nor  has  any  one  claimed  to 
have  witnessed  the  progressive  stages  of  resolution  taking  place  in  such 
glands. 

The  cretaceous  transformation  is  an  accepted  though  remote  possibility, 
and  absorption  by  means  of  gradual  softening  of  the  cheesy  masses  is 
perhaps  a  reasonable  hypothesis.  But  ev^en  if  either  of  these  processes 
was  an  occasional  termination  of  the  disease,  it  could  only  lessen  its 
gravity  and  prolong  life,  with  an  incomplete  recovery,  in  those  few 
cases  in  which  the  tuberculous  or  scrofulous  changes  were  confined  to 
a  less  number  of  glands  than  was  necessary  to  maintain  the  nutrition 
of  the  body.  For  while  there  is  no  serious  obstacle  to  the  flow  of  chyle 
through  the  glands  in  the  condition  of  simple  hyperplasia,  it  is  com- 
pletely obstructed  in  those  transformed  into  cheesy  masses  or  purulent 
collections.  The  cliannels  through  the  glands  must  sooner  or  later  be 
obliterated  by  the  presence  of  the  abundant  cell-proliferation  which 
characterizes  the  initial  stage  of  change  in  this  disease.  For  if  the 
compression  is  sufficient  to  cut  off  the  supply  of  blood,  it  must  prove 
equally  destructive  to  the  complex  system  of  lymph-paths.  To  the 
impermeability  of  the  glands  must  the  emaciation  and  exhaustion  which 
mark  the  course  of  the  disease,  to  a  greater  or  less  degree  according  to 
the  number  of  glands  involved,  be  due. 

If  the  investigations  of  Schuppel  should  be  verified,  and  the  primary 
tubercle-formations  be  accepted  as  the  initial  stage  of  change,  the  prog- 
nosis will  be  less  favorable,  but  a  distinct  line  of  demarcation  may  be 
established  between  two  classes  of  cases  in  each  of  which  cheesy  trans- 
formation may  occur,  but  in  one  the  tubercle-formations  may  be  primary, 
and  in  the  other  secondary.  In  the  latter  class  the  prognosis  may  be 
more  favorable,  because  treatment  may  be  efiective  if  commenced  prior 
to  the  beginning  of  the  retrogressive  metamorphosis. 

Course,  Duration,  and  Complications. — ^AVhen  tabes  is  a  com- 
plication of  pulmonary  or  bronchial  phthisis,  or  when  either  of  the  latter 
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diseases  appears  as  an  intercurrent  affection  during  the  course  of  a  primyar 
localized  tuberculosis  of  these  glands,  the  glandular  degeneration  runs  a 
more  rapid  course.  When  it  appears  as  an  extension  of  external  scrofu* 
lous  affections  or  finds  its  cause  in  gastro-intestinal  irritation,  its  course  is 
usually  less  rapid.  The  number  oi  glands  involved  greatly  influences  its 
duration.  The  meclianical  impediment  to  nutrition  offered  by  a  large 
number  of  impermeable  glands  promotes  rapid  emaciation  and  exhaus- 
tion. The  condition  of  the  mucous  coat  of  the  alimentary  tract  offers 
many  considerations  that  affect  its  course  and  duration.  Follicular  ente- 
ritis hastens,  and  tuberculous  ulceration  of  the  mucous  membrane  speedily 
brings,  the  case  to  a  fatal  termination. 

Some  of  the  older  authors  refer  to  tlie  frequent  complication  of  rickets 
with  tabes  mesenterica,  and  the  writer  in  numerous  post-mortem  exami- 
nations of  the  bodies  of  children  dying  of  rickets  has  invariably  found 
cheesy  mesenteric  glands.  In  view  of  the  fact  that  rickets  is  constantly 
associated  with  disturbance  of  the  alimentary  tract,  it  should  not  be  a 
surprise  to  find  the  glands  in  such  close  contiguity  to,  and  having  vascu- 
lar communication  with,  the  diseased  mucous  surface  in  a  condition  of 
hyperplasia.  Simple  hypertrophy  is  probably  a  common  complication  in 
cases  which  terminate  by  recovery,  but  there  must  be  some  element  of 
cause,  other  than  inflammation  of  the  mucous  membrane  of  the  intestines, 
that  determines  the  retrogressive  metamorphosis.  Several  of  the  older 
authors  have  classed  rickets  in  the  category  of  strumous  diseases,  and  it 
may  be  that  in  the  fatal  cases  tuberculosis  of  the  mesenteric  glands  is  a 
local  expression  of  this  diathesis. 

Treatment. — The  treatment  consists,  for  the  most  part,  in  methods 
of  prevention  and  palliation.  The  tendency  to  disease  of  the  lymphatic 
glands  in  scrofulous  children  is  so  constant  that  it  is  important  to  remove 
all  sources  of  irritation  and  to  combat  all  influences  likely  to  hasten  or 
promote  the  localization  of  the  constitutional  condition.  All  chronic 
discharges  and  diseases  of  the  skin  and  mucous  membrane,  the  continu- 
ance of  which  might  j)roduce  glandular  complications,  should  be  cured  as 
speedily  as  possible,  slight  colds  should  receive  prompt  attention,  and 
catarrhal  inflammations  of  the  respiratory  organs  should  be  arrested  as 

auickly  as  the  resources  of  science  will  permit.  The  alimentary  tract 
cmands  constant  and  careful  observation.  Trivial  disorders  should  not 
be  neglected  :  the  causes  should  be  ascertained  and  removed.  Digestion 
and  nutrition  should  be  maintained  at  a  healthy  standard.  The  hygiene 
of  person,  dwelling,  and  sleeping  apartments  merits  constant  and  intelli- 
gent supervision. 

As  stated  above,  tabes  of  the  mesenteric  glands  is  so  frequently  second- 
ary to  other  diseases  of  a  scrofulous  nature  that  the  danger  lies  in  the 
failure  to  arrest  or  cure  such  affections.  It  is  unfortunately  too  true  that 
some  of  them  are  often  beyond  the  resources  of  medical  skill,  but  in 
many  cases  the  initial  manifestations  of  the  strumous  diathesis  are  either 
entirely  neglected  or  inappropriately  treated.  In  many  such  cases  the 
final  and  fatal  complication  of  mesenteric  phthisis  could  be  prevented. 
The  treatment  of  tliese  affections  belongs  proj^erly  to  the  subjects  of 
tuberculosis  and  scrofula,  to  be  found  in  other  parts  of  this  System  of 
Medicine. 

Localized  tuberculosis  of  the  mesenteric  glands  is  so  often,  either 
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directly  or  indirectly,  connected  with  catarrhal  inflammations  of  the 
gastro-intestinal  mucous  membrane  that  the  cure  of  these  affections 
cannot  be  too  strongly  insisted  upon  as  an  effective  method  of  preven- 
tion. This  is  especially  true  with  children  exhibiting  the  physical  signs 
of  the  strumous  diathesis.  When  it  is  inherited  from  a  diseased  mother, 
it  may  be  necessary  to  resort  to  artificial  feeding  before  the  proper  time  for 
weaning  has  been  reached.  In  such  cases  no  uniform  rule  can  be  arbitrarily 
followed.  The  condition  of  both  mother  and  child  must  be  considered, 
and  cases  will  occur  which  will  demand  the  exercise  of  the  most  cautious 
discretion  and  diligent  observation. 

When  the  disease  has  become  established  but  little  can  be  accomplished. 
In  such  cases  the  treatment  refers  to  the  palliation  of  symptoms  and  the 
maintenance  of  nutrition.  Pain,  when  present,  must  be  relieved — ^if 
necessary  by  anodynes,  either  given  internally  or  applied  in  the  form  of 
cataplasms.  Most  often  it  is  due  to  the  coexisting  disease  of  the  intes- 
tinal mucous  membrane  or  to  the  ingestion  of  unsuitable  foods.  The 
diet  should  be  regulated  and  limited  to  nutritious  and  easily-digested 
articles.  Sometimes,  even  in  cases  of  advanced  d^neration  of  the 
glands,  great  benefit  may  be  temporarily  obtained  by  attention  to  the 
diet.  Diarrhoea  should  be  controlled,  but  when  dependent  upon  tuber- 
culous ulcerations  of  the  intestinal  mucous  membrane  but  little  can  be 
done  toward  delaying  the  fatal  termination.  When  a  large  number  of 
glands  are  affected,  it  will  be  necessary  to  limit  the  diet  to  such  nutrient 
fluids  as  may  be  absorbed  from  the  stomach. 

The  medical  treatment  is  confined  to  a  few  remedies.  Faulty  nutri- 
tion  is  tlie  predominant  factor,  and  the  drugs  employed  should  be 
directed  to  the  improvement  of  the  a&>imilative  functions.  The  lacto- 
phosphate  of  iron  in  the  form  of  syrup,  or  the  phosphates  in  the  form 
of  the  compound  syrup,  sometimes  prove  valuable  tonics.  The  lacto- 
]>hosphate  may  be  given  in  combuiation  with  cod-liver  oil.  This  latter, 
cither  internally  or  by  inunction,  is  the  most  valuable  and  universally 
applicable  of  all  remedies.     The  mistake  is  very  frequently  made  of 

Siving  too  large  quantities.  Few  children  can  digest  as  much  as  a 
raclim  administered  three  times  a  day.  In  Washington  it  is  usually 
given  in  the  form  of  the  phosphatic  emulsion,  and  has  proved  in  the 
service  of  the  Children's  Hospital  a  valuable  and  effective  remedy  in  the 
nutritional  disorders  of  children.  Of  the  chalybeates,  the  syrup  of  the 
iodide  of  iron  is  by  far  the  most  valuable ;  this  may  be  given  alone  or  in 
combination  with  cod-liver  oil.  It  is  specially  indicated  when  ansmia  is 
a  marked  characteristic.  Some  recent  reiK)rts  favor  the  employmeot 
of  pancreatized  foods.  The  ointment  of  the  iodide  of  lead  has  been 
highly  extolled  as  a  local  a])plication  to  the  belly.  The  nature  of  the 
disease  should  be  constantly  borne  in  mind,  and  all  depressing  agencies 
should  he  sedulously  avoided. 
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in  organic  stricture  of  oraophagus,  425 
Alkalies,  use  of,  in  amyloid  liver,  1045 
in  diabetes  meliitus,  229 
in  functional  dyspepsia,  458 
in  enteralgia,  666 
in  fatty  liver,  1050 
in  gout,  132 

in  intestinal  disorders  of  rachitis,  161 
in  acute  intestinal  catarrh,  693 
in  lithiemia,  972 
in  miisailar  rheumatism,  77 
in  acute  oesophagitis,  416 
in  acute  rheumatism,  60 
in  scrofula,  252 

in  simple  ulcer  of  stomach,  527 
and  salicylates,  combined  use  oij  in  acute 
rheumatism,  61 
Alkaline  carbonates,  use  of^  in  chronic  gas- 
tritis, 477 
Almond  food,  nse  of,  in  rickets,  223 
Aloes,  use  of,  in  constipation,  655 
in  functional  dyspepsia,  458 
in  liemorrhoids,  923 
Alopecia,  circumscribed,  in  rachitis,  156 
Alum,  use  of,  in  constipation,  656 
in  enteralgia,  665 
in  hemorrhage  from  bowels,  834 
in  acute  intestinal  catarrh,  696 
Alvine  discharges  of  cholera  morbus,  722 
Amenorrhoea,  in  simple  ulcer  of  stomach, 

495 
Ammonia,  use  of,  in  suppurative  pvlepble- 

bills,  1101 
Ammonium   chloride,  use  ot  in   dixonic 

pharyngitis,  406 
Amphistomum  hominis,  949 
Amyloid  degeneration,  gastric,  influence  od 
causation  of  dilatation  of  stomach, 
590 
Amyloid    degeneration   of  mucous    men- 
brane  in  chronic  intestinal  catarrh, 
705 
Amyloid  liver,  1040 

Ansemia  in  chronic  articular  rheumatism, 
71 
in  chronic  intestinal  catarrh,  709 
in  gastric  cancer,  552 
in  intestinal  indigestion,  629 
in  tabes  mesenterica,  1189 
influence  of,  on  causation  of  chronic  ga*> 
tritis,  471 
of  functional  dyspepsia,  439 
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Ameinia,  inflnence  of,  on  causation  of  gas- 
tralgia,  460 
of  ^ai»tric  hemorrhag|e,  582 
of  intesttinal  indigestion,  623 
of  simple  ulcer  of  stomach,  487 
pernicious^  influence  of,  on  causation  of 
hemorrhage  from  bowels,  832 
Anaemic  murmurs  in  acute  rheumatism,  36 
Anasarca,  in  cirrhosis  of  liver,  995 
Anastomoses    of  veins,  abnormal,  in  cir- 
rhosis of  liver,  996 
of  abdominal  veins,  abnormal,  in  embol- 
ism and  thrombosis  of  portal  vein, 
1096       • 
Anatomy  of  pancreas,  1112 

of  rectum  and  anus,  879 
Anatomical  peculiarities  of  scrofulous  tis- 
sue, 238 
Anchylostomum  duodenal e,  955 
Aneurism  of  gastric  vessels  in  simple  ulcer 

of  stomach,  511 
Aneurisms,  miliary,  of  stomach,  579 
Angina,  390 

Angiocholitis  from  biliary  concretions,  1077 
Ankylosis  following  gonorrhceal  rheuma- 
tism, 106 
from  chronic  articular  rheumatism,  71 
in  general  rheumatoid  arthritis,  81 
Annular  form  uf  dilatation  of  (esophagus, 
431,  432 
of  gastric  cancer,  562 
Anomalies  in  form  and  position  of  stomach, 

617 
Anodyne  applications  in  rheumatoid  arth- 
ritis, 100 
Antimony-poisoning,  as  a  cause  of  cirrhosis 
of  the  liver,  991 
influence  of,  on  causation  of  fatty  liver, 
1047 
Antiphlogistic  treatment  of  acute  gout,  133 
Antiseptics,  use  of,  in  stomatitis  ulcerosa, 

338 
Antispasmodics,  use  of,  in  entemlgia,  665 
Anal  fissure  as  a  cause  of  hemorrhage  from 
bowels,  830 
fistula,  897 

openings,  abnormal,  880 
Anns,  abscess  of,  880 
imperforate,  877 
ana  rectum,  cancer  of,  902 
fissure  of,  888 
scrofulous  and  tuberculous  afiections  of, 

901 
spasm  of,  909 
syphilis  of,  900 
ulcenition  of,  893 
Aorta,  aneurismai  dilatation  from  pressure 

in  pancreatic  diseases,  1116 
Aperient  mineral  waters,  u.sc  of,  in  func- 
tional dyspepsia,  458 
Appendix  vermiformis,  lesions  of,  in  entero- 
colitis, 738 
Appetite,  capricious,  in  cirrhosis  of  liver, 
993 
in  tabes  mesenterica,  1189 
impaired,  in  csircinoma  of  liver,  1038 
in  catarrh  of  bile-ducts,  1053 


Appetite,  impaired,  in  catarrhal  stomatitis, 
323 
in  cholera  infantum,  742 
in  cirrhosis  of  stomach,  613 
in  constipation,  646,  647,  853 
in  dilatation  of  stomach,  543 
in  dysentery,  796,  804 
in  chronic  gastritis,  473 
in  gastric  cancer,  538 
in  chronic  intestinal  catarrh,  707 
in  intestinal  ulcer,  826 
in  simple  ulcer  of  stomach,  494 
in  stomatitis  ulcerosa,  339 
in  typhlitis  and  perityphlitis,  818,  819 
state  of,  in  diabetes  mellitus,  204 
in  acute  rheumatism,  27 
in  muscular  rheumatism,  76 
in  rheumatoid  arthritis,  83 
in  scurvy,  177 
Aphthous  stomatitis,  325 

ulcerations  in  morbid  dentition,  373 
Armies,   prevalence  of  dysentery  among, 

785,  786 
Arseniate  of  sodium,  use  of,  in  jaundice, 

982 
Arsenic,  eflect  of,  on  rectum,  910 
Arsenic,  use  of,  in  amyloid  liver,  1046 
in  catarrh  of  bileKlucts,  1057 
in  constipation,  654 
in  diabetes  mellitus,  227 
in  dilatation  of  stomach,  609 
in  enteralgia,  665 
in  functional  dyspepsia,  457 
in  gastralgia,  462 
in  hepatic  glycosuria,  975 
in  chronic  intestinal  catarrh,  715 
in  litheeraia,  973 

in  organic  stricture  of  oesophagus,  425 
in  pseudo-membranous  enteritis,  775 
in  chronic  articular  rheumatism,  74 
in  rheumatoid  arthritis,  98 
Anenic-poisoning  as  a  cause  of  cirrhosis  of 
liver,  991 
influence  of,  on  causation  of  fatty  liver, 
1067     ' 
Arteries,  increased  width  of,  in  rachitis,  139 
Arthritis  deformans,  84 
gonorrhoeal,  102 
rheumatoid,  78 
Articular  symptoms  of  chronic  gout,  121 
Articulations,  lesions  of,  in  acute  rheuma- 
tism, 46 
condition  of,  in  scurvy,  179 
Artificial  feeding,  influence  of,  on  causation 
of  entero-coliiis,  731      ' 
production  of  gastric  ulcer,  514 
Ascaris  lumbricoides,  952 
nystax,  954 
vennicularis,  950 
Ascites,  1173 
in  cancerous  peritonitis,  1169 
in  carcinoma  of  liver,  1037 
in  carcinoma  of  pancreas,  1126 
in  cirrhosis  of  liver,  905 
in  cirrhosis  of  liver,  treatment,  1001 
in  echinoccus  of  liver,  1 104 
in  Filaria  sanguinis,  964 
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Aflcites  in  gastric  cancer,  553 
in  hyi)eneniia  of  liver,  987 
in  local  peritonitis,  1161 
frequency  in  amyloid  liver,  1044 
sudden  development  of,  in  thrombosis  and 
embolism  of  portal  vein,  1096 
Aspirator,  use  of,  in  abscess  of  liver,  1022 

in  hydatids  of  liver,  1107 
Astringents,  use  of,  in  mercurial  stomatitis. 
348 
in  stomatitis  ulcerosa,  338 
Atmospheric  changes,  influence  of,  on  causa- 
tion of  tonsillitis,  380 
Atonic  dysiiepsia,  43tf 
Atrophy,  acute  yellow,  of  liver,  1 023 
of  abdominal   viscera   in   dilatation   of 

stomach,  600 
of  gastric  walls  in  dilatation  of  stomach, 

599 
of  hepatic  cells  in  cirrhosis,  992,  993 
of  intestinal  walls  in  chronic  intestinal 

catarrh,  704 
of  kidneys  in  cirrhosis  of  liver,  999 
of  liver  in  hydatids  of,  1102 
of  liver  from  occlusion  of  biliary  pas- 
sages, 1088 
of  nerve,  as  a  cause  of  paralysis  of  cesoph- 

agus,  429 
of  oesophagus  in  organic  stricture,  424 
of  stomach,  566,  616 
of  testes  in  diabetes  mellitns,  202 
of  tongue    in    chronic    parenchymatous 
glossitis,  367 
Auscultatory  percussion  in  ascites,  1174 

B. 

Bacteria  and  micrococci  in  deposits  of  ton- 
sillitis, 384 
influence  of,  on  causation  of  acute  intes- 
tinal catarrh,  673 
significance  of,  in  cholera  infantum,  744 
T^andage,  use  of,  in  perihepatitis,  990 
Hands  and  loops,  formation  of,  in  acute  peri- 
tonitis, 1153 
Bathing  in  biliary  calculus  state,  1079 
in  treatment  of  constipation,  651,  653 
necessity  of,  in  lithaemia,  971 
value  of,  in  scrofula,  250 
Baths,  use  of,  in  diabetes  mellitns,  225 

in    chronic    intestinal    catarrh,    714, 

716 
in  intestinal  indigestion,  632 
in  gout,  130 

in  gonorrhoeal  rheumatism,  107 
cold,  use  of,  in  acute  gastritis,  470 
hot,  use  of,  in  hepatic  colic,  1082 
in  muscular  rheumatism,  77 
in  rachitis,  163 
in  rheumatoid  arthritis,  99 
hot  sand,  use  of,  in  local  treatment  of 

rheumatoid  arthritis,  101 
local  vapor,  use  of,  in  rheumatoid  arthri- 

Us,  100 
mineral,  use  of,  in  rheumatoid  arthritis, 

99 
mud,  in  rheumatoid  arthritis,  100 


Baths,  warm  and  cold,  nse  o(^  In  acute  intes- 
tinal catarrh,  692 
salt,  in  rachitis,  163 
Beading  of  ribs  in  rachitis,  152 
Beef-essences,  use  of,  in  iutestiiud  indigin- 

tion,  633 
Beef-tea,  use  of^  in  entero-colitis  and  cholera 
infantum,  764 
in  radiitis,  161 
Beef  tape-worm,  933 

Belladonna,  use  of,  in  canoerous  peritonitis^ 
1122 
in  constipation,  458,  654 
in  enteralgia,  665 

in  spasmodic  stricture  of  ocaopbagin^ 
421 
Benzoate  of  sodium,  nse  o(  In  intestinal  in- 
digestion, 636 
Benzoic  acid,  use  of^  in  acute  rheumatism, 

62 
Bifld  tongue,  349 
Bile,  action  of,  in  digestion,  621 
composition  of,  1062 
in  pus  of  hepatic  absoesses^  1007 
in  urine,  tests  for,  978 
Bile-ducts,  catarrh  of^  1051 
BUiary  calculi,  1058 
seat,  1066 

origin  and  development,  1061-1063 
number,  shape,  and  copiposition,  1059- 

1061 
impaction  of,  1074 
treatment  of,  1079 
fistulie,  1068,  1074 
form  of  intestinal  indigestion,  diagnosis 

631 
passages,  afl^ections  of.     See  Liter^  Dit- 
eoMB  of. 
occlusion  o(  1082 
Biliousness,  965 
Bill  of  fare  for  diabetics,  221 
Bilharzia  hsematobia,  948 
Bismuth  subnitrate,  use  of,  in  enteroKjolitis 
and  cholera  infantum,  759 
in   acute  yellow  atrophv  of  liver, 
1030 
in  cancer  of  stomadi.  576 
in  cholera  morbus,  725 
in  functional  dyspepsia,  457 
in  gastralgia,  463 
in  chronic  gastritis,  478 
in  acute  intestinal  catarrh,  693 
in  vomitlns  of  abscess  of  liver,  1021 
in  simple  meer  of  stomach,  523 
Bitartrate  of  potassium,  use  of,  in  aflctto^ 

1179 
Bitter  waters,  use  of,  in  intestinal  indigf** 

lion,  636 
Black  pepper,  use  of,  in  hemorrhoids)  923 
in  proctitis,  919 
in  mtestinal  ulcer,  827 
stools  in  cancer  of  stomach,  550 
tongue.    See  Olonitu  murantita, 
Bladcbr  and  kidneys,  innnenoe  of^  on  cioss^ 

tion  of  gastralgia,  460 
Bleeding,  we  of,  in  intestinal  obstnictioo, 
864 
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Blind neas  in  scanry,  181 
Blisters,  use  of,  in  acute  rhenmatism,  63,  68 
in  cirrhosis  of  liver,  1002 
in  rheumatoid  arthritis,  100,  101 
Blood,  alterations  of,  in  diabetes  mellitos, 
206 
ooagulable  state  of,  as  a  cause  of  throm- 
bosis and  embolism  of  portal  vein, 
1095 
lesions,  in  acute  yellow  atrophy  of  liver, 
1029 
in  cholera  morbus,  721 
in  gout,  115 

in  acute  rheumatism,  31 
in  scurvy,  173 
extravasation  of,  into  skin  in  scurvy,  178 
presence  of  fat  in,  in  diabetes  mellitus, 

206,207 
watery  condition  of,  in  cirrhosis  of  liver, 
995 
Bloodletting,  nse  of,    in    acute   intestinal 
catarrh,  690 
in  acute  peritonitis,  1145 
Blood-vessels,  disease  of,  as  a  canse  of  hem- 
orrhage from  bowels,  832 
lesions  of,  in  diabetes  mellitus,  200 
in  gout,  117 

in  acute  peritonitis,  1133 
Bloody  stools  in  chronic  intestinal  catarrh, 

708 
Boiled-sago  matter  in  stools  of  dvsentery, 

803 
Boils,  complicating  diabetes  mellitus,  205 

and  carbuncles  in  jaundice,  980 
Bones,  disease  of,   in  hereditary  syphilis, 
286 
lesions  of,  in  rheumatoid  arthritis,  87 

in  scurvy,  172,  179 
of  extremities,  curvature  of,  in  rachitis, 

155 
of  face,  alterations  of,  in  rachitis,  150 
rachitic,  composition  of,  138 
Borborygmi  in  chronic  intestinal  catarrh, 
706 
in  intestinal  indigestion,  627 
Bothriocephalus  cordatus,  939 
cristatus,  939 
latus,  938 
Bougies,  use  of,  in  cancer  of  rectum,  914 
in  non-malignant  rectal  stricture,  917 
in  organic  stricture  of  cesophagus,  425 
in  spasmodic  stricture  of  cesophagus, 

422 
in  sphincterismus,  916 
Bowels,  compression  and  contraction  of,  as  a 
cause  of  intestinal  obstruction,  857 
hemorrhage  from,  830 
increased  weight  of,  as  a  cause  of  acute 

intestinal  strangulation,  841 
irr^pilar,  in  cancer  of  intestines,  869 
in  pseudo-membranous  enteritis,  765 
in  suppurative  pylephlebitis,  1100 
state  of,  in  biliousness,  966 

in  catarrh  of  bile-ducts,  1054,  1055 
in  cirrhosis  of  liver,  993 
in  enteralgia,  661 
in  lithsemia,  970 


Bowels,  state  of,  in  chronic  intestinal  ca- 
tarrh, 706 
Brain,  condition  of,  in  dysentery,  804 
disease,  organic,  distinguished  (rom  lith- 

semia,  917 
lesions  of,  in  aaite  yellow  atrophy  of 
liver,  1026 
in  entero-oolitis,  740 
in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  706 
in  scurvy,  172 
and  membranes,  lesions  of,  in  acute  rheu- 
matism, 39 
and  meninges,  condition  of,  in  rachitis, 

148,  149 
and  spinal  cord,  organic  disease  of,  influ- 
ence on  causation  of  enteralgxa, 
658 
Bran  bread,  nse  of,  in  diabetes  mellitus,  223 
Breast-milk,  ))oor,  influence  of,  on  causation 

of  entero-oolitis,  731 
Breath,  in  cancrura  oris,  340 
in  scurvy,  177 

fetor  of,  in  catarrhal  stomatitis,  323 
Bright's  disease,  as  a  cause  of  chronic  intes- 
tinal catarrh,  699 
complicating  chronic  intestinal  catarrh, 
710 
Bromide  of  ammonium,  use  of,  in  acute 
rheumatism,  62 
of  arsenic,  use  of,  in  diabetes  mellitus, 

247 
of  lithium,  use  of,  in  chronic  articular 

rheumatism,  74 
of  potassium,  use  of,  in  cholera  infantum 
and  entero-colitis,  759 
in  diabetes  mellitus,  227 
in  enteralgia,  665 

in  spasmodic  stricture  of  oesophagus, 
421 
and  sodium,  use  of,  in  rachitis,  163 
of  sodium,  use  of,  in  cholera  morbus,  725 
in  gastradgia,  463 
in  acute  intestinal  catarrh,  698 
Bronchial  catarrh  in  trichinosis,  960 
and  tracheal  catarrh,   frec^uency  of,   in 
rachitis,  152 
Bronchitis  complicating  gout,  122 
chronic,  complicating  chronic  intestinal 
catarrh,  709 
Broncho-pneumonia,  frequency  of,  in  rach- 
itis, 153 
Bronzing  of  skin  in  diseases  of  pancreas, 

1117 
Buboes,  in  Filaria  sanguinis,  963 
Burning  in  gullet  in  phosphorus-poisoning, 

sensation  in  epigastrium  in  chronic  gas- 
tritis, 473 
Bums,  external,  influence  on  cansation  of 
acute  intestinal  catarrh,  670 
of  skin,  influence  on  causation  of  intef^ 
tinal  ulcers,  824 
of  simple  ulcer  of  stomach,  488 
Bursitis,  gonorrhoeal,  symptoms  of,  105 
Buttermilk,  nse  of,  in  treatment  of  acute  in- 
testinal catarrh,  691 
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C. 

Cachexia  in  gastric  cancer,  552 
in  intestinal  cancer,  871 
of  scurvy,  176 

influence  on  causation  of  fatty  liver,  1047 
Csecuiu,  suppuration  of,  as  a  cause  of  sup- 
punitive  p^'lephlebitis,  1098 
Calcification,  defective,  in  rachitis,  causes  of, 
138, 139 
of  gastric  vessels,   in    simple    ulcer  of 
stomach,  511 
Calculi,  biliary,  1058 
passage  of,  as  a  cause  of  occlusion  of  bil- 
iary passages,  1083 
pancreatic,  1130 
Calf's  pancreas,  infusion    of,  preparation, 

1122 
Calibre  of  intestines,  alteration  of,  in  chronic 

catarrh.  700 
Calomel,   use  or,   in  Anchylostomum  duo- 
denal e,  956 
in  catarrh  of  bile-ducts,  1056 
in  cholera  morbus,  725 
in  entero-colitis  and  cholera  infantum, 

760 
in  acute  ^tritis,  469 
in  acute  intestinal  catarrh,  695 
in  jaundice,  982 
Camphor,  use  of,  in  cholera  morbus,  725 
m  acute  intestinal  catarrh,  698 
in  spasmodic  stricture  of  oesophagus,  421 
Chancer  as  a  cause  of  stricture  of  bowels,  855 
of  bile-ducts,  relation   to  biliary  concre- 
tions, 1077 
of  gall-bladder  as  a  cause  of  occlusion  of 

common  k;Uary  duct,  1085 
of  intestines,  863 
of  liver,  1033 
of  oesophagus,  426 
of  rectum  and  anus,  902 
of  stomach,  530 

and  ulcer  of  stomachy  influence  on  causa- 
tion of  chronic  intestinal  pancre- 
atitis, 1121 
Cancrum  oris,  338 
Capillary    congestion    in    aaite   intestinal 

catarrh,  677 
Carbohydrates,    avoidance    of,    in    dietetic 

treatment  of  ^out,  128 
Carbolic  acid,  use  of,  m  cholera  infantum, 
761 
in  cholera  morbus,  725 
in  entero-colitis,  761 
in  functional  dyspepsia,  459 
in  acute  intestinal  catarrh,  696 
in  pruritus  ani,  917 
in  tuberculous  pharyngitis,  402 
Carbonate  of  pota.«<8ium  with  lemon-juice,  in 

ascites,  1178 
Carbonic  acid,  distension  of  stomach  by,  in 
diagnosis  of  gastric  dilatation,  596, 
601 
water,  use  of,  in  chronic  oesophagitis,  417 
Carbuncle  of  tongue,  368 
Carbuncles  complicating  diabetes  mellituB, 
205 


Carcinoma,  of  pancreas,  1123 
influence  of^  on  causation  of  dilatation  of 
stomach,  587 
of  oiiganic  stricture  of  CBsnphagua,  423 
of  pylorus  and  duodenum,  as  a  cause  of 
obstruction  of  pancreatic  duct,  1130 
ventriculi,  530 
Cardiac  affections  complicating  gonorrhonl 
rheumatism,  106 
in  acute  rheumatism,  28,  31 
disease,  chnmic  influence  o^  on  caosatioa 
of  chronic  oesophagitis,  416 
of  functional  dyspepsia,  448 
mnrmurs  in  purpura  rheumatica,  189 
orifice,  obstruction  o^  in  gastric  cancer, 

566 
palpitation  in  constipation,  647 
Cardialgia,  459 

in  functional  dyspepsia,  449 
Caries  of  vertebne,  influence  ol^  on  carna- 
tion of  chronic  oesophagitis*  416 
Carlsbad  water,  artificial,  mode  of  p^epa^ 
ing,  522 
use  of,  in  chronic  gastritis,  477 
in  dilatation  of  stomach,  609 
in  simple  ulcer  of  stomach,  522 
Cartilages,  lesions  of,  in  gont,  115 
in  acute  rheumatism,  47 
in  chronic  articular  rheumatism,  70 
of  joints,  lesions  of,  in  gonorrhoeal  rheiH 
matiam,  103 
in  rheumatoid  arthritis,  87 
Cascara   sagrada,  use  of,  in  constipaliooi 

656 
Caseation  of  celb  in  scrofula,  239 
Castor  oil,  use  of,  in  pseudo-membranous  en- 
teritis, 774 
Casts,  epithelial,  in  acute  oesophagitis,  413 
Catarrh,  acute  gastric,  463 
chronic  gastric,  470 

of  middle  ear  in  hereditary  syphilifl^  282 
tendency  to,  in  scrofula,  245 
Catarrhal  gastritis,  oomplicatingsimple  ulcer 
of  stomach,  502 
pneumonia,  frequency  of^  in  rachitis^  153 
stomatitis,  321 

ulcers  in  acute  intestinal  catarrh,  676 
ulcers  of  stomach,  529 
Cathartics,  abuse  of,  influence  on  causatioo 
of    peeudo-membranous   eDteritis^ 
765 
use  of,  in  ascites,  1179 
in  enteralgia,  665 
in  gout,  131 
Caustic  drinks,  influence  of^  on  causation  of 
oi^anic  stricture  of  cesopba^nBr  ^"^ 
potash,  use  of,  in  hemorrhoids,  926 
Cauterization,  use  of,  in  prolapBus  ani,  919 
in  ulceration  of  oesophagus.  418 
value  of,  in  cancrum  oris,  343 
Cautery,  actual,  use  of,  in  cancrum  oris.  343 
Cell-degeneration  in  acute  yellow  atrtiphy 
of  liver,  1025 
hepatic,  in  phosphorus-poisoning,  1031 
Cell-growth,  excessive,  in  scrofula,  238 
Cell-proliferation,  increased,  in  chrooic  in- 
testinal catarrh,  703 
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Cells,  caaeation  of,  in  Bcrofula,  239 
fiitty  degeneration  of,  in  Bcrofula,  239 
of  Aver,  atrophy  of,  in  cirrhosis,  992,  993 
Cellular  growth,  increased,  in  acute  intes- 
tinal catarrh,  677 
Cerebral  disease,  influence  of,  on  causation 
of  constipation,  641 
hemorrhage    complicating    constipation, 

648 
inflammation,  tendency  to,  from  gastric 

irritation,  474 
sclerosis  in  cirrhosis  of  liver,  999 
symptoms  of  entero-colitis  and  cholera 
infantum,  treatment,  759 
of  acute  gastritis,  467 
syphilis,  hereditary,  304 
Cereoro-spinal  axis,  disease  of,  influence  on 
causation  of  oesophageal  paralysis, 
429 
Cerium  oxalate,  use  of,  in  cancer  of  stomach, 

676 
Cestodes,  931 

Chancroids  as  a  cause  of  follicular  ulcer- 
ation of  rectum  and  anus,  895 
Change  of  air,  in  cholera  infantum  and  en- 
tero-colitis,  746,  756 
value  of,  in  dysentery,  813 
of  climate,  benefit  from,  in  rheumatoid 
arthritis,  102 
▼alue  of,  in  acute  intestinal  catarrh,  688 
in  intestinal  indigestion,  632 
of  residence,  value  of,  in  chronic  intes- 
tinal catarrh,  715,  716 
Charcoal,  use  of,  in  chronic  gastritis,  478 

in  gastric  cancer.  576 
Cheek,  perforation  of,  in  cancrum  oris,  341, 

342 
Cheesy  degeneration  of  mesenteric  glands 

in  tabes  mesenterica,  1187 
Chemical  theory  of  origin  of  gout,  112 
Chemise,  Agnew's  rectal,  in  rectal  hemor- 
rhage, 927 
Chest,  alterations  of,  in  rachitis,  152 
Chilblains,  tendency  of  scrofulous  persons 

to,  245 
Children,  constipation  in,  treatment,  656 
acute  rheumatism  in,  peculiarities,  49 
Chills  in  acute  pharyngitis,  395 
in  hepatic  abscess,  1008 
in  hepatic  colic,  1071, 1072 
in  peri-rectal  and  ansd  abscesses,  896 
in  suppurative  pylephlibitis,  1099 
in  typhlitis  and  perityphlitis,  818 
Chloasma  cachecticonim,  552 
Chloral,  use  of,  in  acute  rheumatism,  65 
in  hepatic  colic,  1082 
in  rachitis,  163 
h3rpodermatically,  use  of,  in  cholera  mor- 
bus, 725 
Chloride  of  gold,  use  of,  in  amyloid  liver, 
1046 
and  soilium,  use  of,  in  cirrhosis  of  liver, 
1001 
Chlorodyne,  use  of,  in  hepatic  colic,  1082 
Chloroform,  use  of,  in  cholera  morbus,  725 
in  enteralgia,  665 
in  hepatic  colic,  1082 
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Chloroform,  use  of,  in  pruritus  ani,  917 
OS  a  solvent  of  biliary  calculi,  1081 
Chlorosis,  influence  of,  on  causation  of  sim- 
ple ulcer  of  stomach,  487 
Cholsemla  in  abscess  of  liver,  1010 

in  occlusion  of  biliary  passages,  1091 
Cholagogues,  use  o(  in  lithsemia,  972 
in  fatty  liver,  1050 
in  hyperseniia  of  liver,  988 
Cholate  oi  sodium,  use  of,  in  biliary  calculi, 

1081 
Cholera,  efiect  of,  on  rectum,  910 
Choleraic  diarrhcea  in  acute  intestinal  ca- 
tarrh, 682 
form  of  acute  intestinal  catarrh,  treat- 
ment, 698 
Cholera  infantum,  744 
Cholbra  Morbus,  719 
8}Tionyms,  719 
Definition,  719 
History,  719 
Nature,  720 
Niemeyer's  views  of,  720 
Nervous  origin,  720 
Specific  origin,  720 
Kelation  to  cholera  infantum,  720 
Etiologpr,  720 
Predisposing  causes,  720 
Climate,  720 

Geographical  distribution,  720 
Age,  720 
Sex,  720 

Exhaustion  of  nervous  system,  720 
Extreme  heat,  720 
Mental  anxiety,  721 
Exciting  causes,  721 
Septic  material  from  fermentation  of 

food,  721 
Improper  food,  721 
Unripe  fruit,  721 
Ice- water,  721 
Deficient  gastric  juice,  721 
•        Ofliensive  exhalations,  721 

Nervous  disturbance  from  other  dis- 
eases, 721 
Malaria,  721 
Sewer-gas,  721 
Morbid  anatomy,  721 
Signs  of  gastro-intestinal  catarrh,  721 
Mucous  membrane,  lesions,  721 
Solitary  glands,  swelling  of,  721 
Peyer's  patches,  swelling  of,  721 
Blood,  lesions  of,  721 
Kidneys,  lesions  of,  722 
Musailar  degeneration,  722 
Symptoms,  722 
Mode  of  onset,  722 
Vomiting,  722 
Vomit,  characters,  722 
Borborygmi.  722 
Alvine  dbcnarges,  722 
Stools,  character  of,  722 
Pain,  722 
Cramps,  722 
Abdomen,  state  of,  722 
Skin,  state  of,  722 
Physiognomy,  722 
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Cholera  Morbus — Symptoms:  Collapee. 
722 
Mental  state,  722 
Pulse,  723 

Urine,  condition  of,  723 
Temperature,  723 
Progress  and  termination,  723 
Tendency  to  recovery,  723 
Mode  of  death,  723 
Duration,  723 
Diagnosis,  723 
From  epidemic  cholera,  723 
From  irritant  poisoning,  723 
From  ursemic  choleriform  attacks,  724 
From  acute  peritonitis,  724 
Prognosis,  724 
Mortality,  724 
Treatment^  724 
Preventive,  724 
of  vomiting,  725 
of  heart-weakness,  725 
of  thirst,  725 
Use  of  emetics,  724 
of  morphia,  hypodermatically,  724 
of  friction,  724 
of  alcohol,  725 
of  ice,  725 
of  chloroform,  725 
of  opium,  725 
of  camphor.  725 

of  chloral,  nypodermatically,  725 
of  carbolic  add,  725 
of  bromide  of  sodium,  725 
of  h^drocvanic  acid,  725 
of  bismuth,  725 
of  calomel,  725 
Diet,  725 
Choleriform  diarrhoea,  741 
Chordo-tympani  nerve,  relation  to  causation 

of  parenchymatous  glossitis,  363 
Cliorea  following  acute  rheumatism,  38 

from  Oxvuris  vermicularis,  951 
Chromic  acia,  use  of,  in  syphilitic  pharyn- 
gitis, 408 
Clironic  articular  rheumatism,  69 
hydrarthrosis  of  gonorrhceal  rheumatism, 

105 
gastritis,  470 
glossitis,  366 
gout,  120 
mtestinal  pancreatitis,  1121 

catarrh,  699 
oesophagitis,  416 
peritonitis,  complicating  simple  ulcer  of 

stomach,  5U2 
pharyngitis,  402 

form  of  catarrhal  stomatitis,  323 
of  dysentery,  800 

of  peri-rectal  and  anal  abscess,  896 
variety  of  general   progressive  form  of 
rheumatoid  arthritis,  81 
Chyluria  in  Filiaria  sanguinis,  963 
Chyme,  composition  of,  021 
Cicatricial  contraction  a  cause  of  organic 

stricture  of  cesophagus,  422 
Cicatrization  in  simple  ulcer  of  stomach,  506 
in  syphilitic  pharyngitis,  407 


Cicatrization  of  gastric  ulcer  as  a  caose  of 
hypertrophic  stenosis  of  pylonL% 
616 
of  ulcers  as  a  cause  of  stricture  of  bowt!, 
855 
in  dironic  intestinal  catarrh,  703 
influence  on  causation  of  ocdnsion  of 
common  biliary  duct,  1083 
of  gastric  cancer,  563 
Cider,  influence  of,  on  causation  of  gout,  111 
Circulation,  deficient,  in  scrofula,  245 
Cirrhosis  of  kidneys  in  gout,  117 
of  liver.    See  J  Aver,  IHseaae*  of. 
of  stomach,  611 
influence  on  causation  of  dilatation  of 
stomach,  590 
Clamp  and  cautery,  removal  of  hemorrhoids 
by,  925 
use  of^  in  rectal  polvpi,  921 
Cleanliness,  want  of,  influence  on  CMisatioo 

of  thrush,  332 
Clergyman's  sore  throat,  402 
Climate,   change  of,  in  entero-colitis  and 
cholera  infantum,  756 
influence  on  causation  of  abscess  of  liver, 
1002 
of  catarrh  of  bile-ducts,  1051 
of  cholera  morbus,  720 
of  dysentery,  786 
of  hyperemia  of  liver,  983 
of  acute  intestinal  catarrh,  669 
of  rachitis,  143 
of  rheumatism,  acute,  19 
of  scrofula,  233 

of  simple  ulcer  of  stomach,  485 
warm,  in  treatment  of  gout,  131 
Closure  of  hepatic  vein  as  a  cause  of  dirho- 

sis  of  liver,  991 
Clothing,  importance  of  proper,  for  preven- 
tion of  chronic  articular  rneama- 
tism,  73 
proper,  necessity  of,  for  prevention  of  mus- 
cular rheumatism,  77 
Clubbing  of  fingers  in  scrofula,  246 
Codeia,  use  ot,  in  diabetes  mellitus,  226 

in  simple  ulcer  of  stomach,  524 
Cod-liver  oil,  use  of,  in  diabetes  meUitos, 
228 
in  intestinal  indigestion,  637 
in  dironic  intestinal  catarrh,  718 
in  pseudo-membranous  enteritis,  776 
in  rachitis,  162 

in  chronic  articular  rheumatism,  74 
in  rheumatoid  arthritis,  98 
in  scrofula,  252 
in  tabes  mesenterica,  1194 
Cofl^ee,  iced,  use  of^  in  intestinal  catarrh  of 

children,  698 
Cofiee-grounds  vomit  in  gastric  cancer,  516 

in  simple  ulcer  of  stomach,  493 
Colchicum,  use  of,  in  acute  gout,  134 
Cold,  influence  ot,  on  causation  of  oBSopha- 
geal  pandysis,  429 
of  enters  Igia,  658 
of  dysentery,  789,  790 
of  acute  intestuial  catarrh,  670 
use  of,  in  enteralgia,  665 
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Coldj  use  of,  in  acute  rheumatism,  6C 
in  hemorrhage  from  bowels,  834 
and  damp,  influence  on  causation  of  acute 
pharyngitis.  390 
of  catarrli  of  oile-dnctSi  1051 
of  jaundice,  977 

of  parenclijmatous  glossitis,  859 
of  pseudo  -  membranous  enteritis, 

765 
of  acute  oesophagitis,  410 
of  rheumatism,  acute,  22 
of  chronic  rheumatism,  70 
of  muscular  rheumatism,  75 
of  gonorrhceal  rheumatism,  103 
of  rheumatoid  arthritis,  88,  90,  91 
baths,  in  acute  gastritis,  470 
Cold-water  injections,  in  hemorrhoids,  924 
Colic,  dry,  662 
hepatic,  1058,  1070 
intestinal.    See  Enteralgicu 
nervous,  662 

in  acute  intestinal  catarrh,  679,  682 
Colitis,  667,  683 

Collapse  in  acute  pancreatitis,  1119 
in  acute  intestinal  catarrh,  682 
in  cholera  morbus,  722 
in  enteralgia,  662 
in  hemorniage  from  bowels,  833 
in  hemorrhage  into  pancreas,  1129 
in  hepatic  colic,  1071 
in  perforation  of  simple  gastric  ulcer,  498 
ColW  law  of  infection  of  mother  by  syph- 
ilitic children,  263 
Colloid  cancer  of  intestine,  868 
degeneration  of  gastric  walls,  in  dilata- 
tion of  stomach,  600 
form  of  gastric  cancer,  564 
of  cancer  of  oesophagus,  426 
Colocynth,  use  of,  in  constipation,  655 

in  functional  dyspepsia,  458 
Colon,  congenital  stricture  of,  836 
dilatation  of,  in  constipation,  644 
displacement  of,  in  constipation,  643 
increased  length  of,  in  constipation,  644 
lesions,  in  entero-colitis,  738 
ulcers  of,  in  chronic  intestinal  catarrh,  702 
and  rectum,  dilatation  of,  from  fecal  im- 
paction, 852 
Colotomy,  lumbar,  for  cancer  of  rectum,  915, 

916 
Coma,  dyspnoeic,  in  gastric  cancer,  554 
in  acute  yellow  atrophy  of  liver,  1027 
in  acute  rheumatism,  38 
in  cirrhosis  of  liver,  999 
in  diabetes  mellitus,  204,  205 
in  dilatation  of  stomach,  596 
Complications  of  biliary  concretions,  1076 
of  cancrum  oris,  341 
of  constipation,  643 
of  diabetes  mellitus,  210 
of  gastric  cancer,  560 
of  gout,  121 

in  chronic  intestinal  catarrh,  709 
of  mercurial  stomatitis,  346 
of  acute  oesophagitis,  414 
of  chronic  oesophagitis,  417 
of  parenchymatous  glossitis,  362 


Complications  of  syphilitic  pharyngitis,  407 
of  purpura,  190 
of  acute  rheumatism,  31 
of  gonorrhoea!  rheumatism,  106 
of  rheumatoid  arthritis,  83-86 
of  Heberden's  nodosities  of  rheumatoid 

arthritis,  86 
of  simple  ulcer  of  stomach,  502 
of  tonsillitis,  383 
of  tabes  mesenterica,  1193 
and  sequelfe  of  aphthous  stomatitis,  329 
of  dysentery,  805 
Compression,  use    of,  in   hypertrophy  of 
tongue,  353 
and  contraction  of  bowel  as  a  cause  of 
intestinal  obstruction,  857 
Conception,  infection  of  child  with  syphilis 

at  moment  of,  262,  267 
Condensed  milk,  use  of,  in  cholera  infantum, 
754 
in  entero-colitis,  754 
Condurango,  use  of,  in  gastric  cancer,  576 
Condylomata  in  hereditary  syphilis,  279 

of  rectum  and  onus,  901 
Confluent  form  of  aphthous  stomatitis,  329 
Congenital  deficency  of  tongue,  348,  349 
nature  of  macroglossia,  350 
malformations  of  rectum  and  anus,  879 
origin  of  dilatation  of  oesophagus,  430 
of    organic    stricture    of    oesophagus, 
422 
rachitis,  141-143 
Congestion  of  lungs  in  acute  rheumatism, 
37 
passive  and  active,  as  a  cause  of  hemor- 
rhage from  stomach,  581 
Conium,  use  of,  in  spasmodic  stricture  of 

oesophagus,  421 
Connective  tissue,  hyperplasia  of,  in  chronic 
intestinal  pancreatitis,  1122 
increase  of,  in  acute  yellow  atrophy  of 

liver,  1025 
new,  development  of,  in  cirrhosis  of 
liver,  992 
Consanguineous    marriages,    influence    on 

causation  of  scrofula,  234 
Consistence  of  liver  in  amyloid  disease  of, 

1042 
Constipation,  638 
8\monyms,  638 
^*ature,  638,  639 
Definition,  638,  639 
Etiologv,  639 
Age,  639 

Female  sex,  639,  640 
Hereditv,  640 
Habit,  640 
Occupation,  640 
sedentary,  640 
Acute  and  chronic  brain  disease,  641 
Abuse  of  aperients,  641 

opium,  641 
Lead-poisoning,  641 
Tobacco,  641 

Chronic  pulmonary  disease,  041 
heart  disease,  641 
liver  disease,  641 
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CoNSTiPATiOK— Etiology :  Painful  disease 
of  rectum,  642 
Chronic  cachexise,  642 
Wasting  diseases,  642 
DisordeTB  of  digestion,  642 
Pancreatic  disease,  642 
Loss  of  fluids,  642 

bj  perspiration,  642 

by  diuresis,  642 

by  diabetes,  642 

by  exercise,  643 
Food,  643 

Intestinal  worms,  643 
Morbid  anatomy,  643 
Displacement  of  colon,  643 
Dilatation  of  intestines,  643 

of  sigmoid  flexure,  643 

of  colon,  644 
Increased  length  of  colon,  644 
Mucous  membrane,  intestinal,  lesions 

pf,  644 
Ulcers  of  intestines,  644 
Thinning  of  intestinal  walls^  644 
Hypertrophy  of  intestinal  walls^  644 
Fec^  accumulations^  644 

character,  645 
Scybalse,  formation  of,  645 
Hemorrhoidal  tumors,  645 
Peri-rectal  abscesses,  645 
Fistulie,  645 
Symptoms,  645 

Fulness  and  heat  of  rectum,  645 
Appetite,  impaired,  646,  647 
Tongue,  state,  646,  647 
Flatulence,  646,  647 
Abdominal  distension,  646,  647 

pain,  646 
Stools,  character,  646 
Cold  feet,  646 
Pain  in  groin,  646 
Varicocde,  646 
Seminal  emissions,  646 
Urinary  retention,  646 
Jaundice,  646 
Uterine  displacements,  647 
Nervous  symptoms,  647 
Vertigo,  647 
Headache,  646,  647 
Visual  disorders,  647 
Disorders  of  hearing,  647 
Heart-palpitation,  647 
Chilliness,  647 
Menstrual  disorders,  647 
Ansemia  and  chlorosis,  647 
Mental  depression,  647 
Hallucinations,  647 
Belation  of  displacements  of  colon  to 

suicide,  647 
Fever,  647,  648 
Urine,  state  of,  648 
Skin  disorders,  648 
Complications  and  results,  648 
Ulceration  of  intestinal  mucous  mem- 
brane, 648 
Abscess,  peri-rectal,  648 
Fistulse,  648 
Hemorrhoids,  648 


IVpl 
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CoKSTiFATiON — Complications  and  re^dti: 
Intussusception,  648 
jhlitis  and  perityphlitis^  648 

[flemoptysis,  648 
Cerebral  hemorrhage,  648 
Hernia,  648 
Death^  cause  o(  649 
Diagnosis,  649 
From  secondary  constipation,  649 
From  rectal  growths  and  tumors,  649 
From  stricture,  649 
From  abdominal  tumors,  649,  650 
From  obstruction  by  gall-stones^  649 
Of  stercoral  tumors,  649,  650 
physical  signs,  650 
Prognosis,  650 
Treatment,  651 
Prophylactic,  651 
Exercise,  651,  653 
Bathing,  651 
Acute  form,  651 

Use  of  purgatives,  651 
enemata,  651 
Chronic  form,  652 

Diet,  652 

Use  of  milk,  652 
Of  atonv  of  colon,  653 
Use  of  bathing,  653 

of  massage,  653 

of  cold  douche,  653 

of  electricity,  653 

of  abdominal  belt,  654 

of  diet,  654 

of  mineral  waters,  652,  653, 655 

of  strychnia,  654 

of  iron,  654 

of  belladonna,  654 

of  arsenic,  654 

of  ipecacuanha,  654 

of  zinc  salts,  655 

of  enemata,  655 
of  cold  water,  655 

of  water,  655 

of  podophyllin,  655 

of  rhurarb,  655 

of  aloes,  655 

of  oolocynth,  655 

of  ox-gall,  655 

of  salves,  655 

of  Epsom  salts,  655 

of  Bochdlle  salts,  655 

of  purgatives,  mode,  656 

of  cascara  sagrado,  656 

of  alum,  656 

of  sulphur,  656 

of  guaiacum,  656 

of  colchicum,  656 

of  senna,  656 

of  tonics,  657 
In  children  and  infants,  656 
Diet,  656 

Objections  to  v^etables,  654 
Use  of  soap  suppository, 

tonics,  656,  657 
Constipation  due  to  disease  of  spins!  cord, 
906 
in  cancer  of  intestine,  891 
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Constipation  in  dilatation  of  stomach,  594 
in  fissure  of  anus  and  rectum,  888 
in  functional  dyspepsia,  450 
in  gastric  cancer,  550 
in  chronic  gastritis,  475 
in  eout,  118 
in  hepatic  colic,  1072 
in  chronic  intestinal  catarrh,  706 
in  intestinal  indigestion,  627 
in  acute  jmncreatitis,  1119 
in  acute  peritonitis,  1141 
in  acute  rheumatism,  27 
in  rheumatoid  arthritis,  83 
in  simple  ulcer  of  stomach,  494,  495 
in  tab4i  mesenterica,  1190 
in  typhlitis  and  perityphlitis,  819 
significance  of,  in  rackitis.  154 
influence  on  causation  of  enteralgia,  658 
of  functional  dyspepsia,  447 
of  hemorrhage  from  bowels,  830 
of  internal  hemorrhoids,  884 
of  acute  intestinal  catarrh,  671 
of  intestinal  indigestion,  625 
of  rectal  prolapse,  881 
of  typhlitis,  814 
as  a  cause  of  intestinal  obstniction,  850 
as  a  cause  of  torsion  of  csecum,  853 
Constitutionsd  peculiarity,  influence  on  caus- 
ation of  catarrh  of  bile-ducts,  1051 
treatment  of  cancer  of  oesophagus,  428 
of  cancrum  oris,  343 
of  enteralgia,  665 
of  mercurial  stomatitis,  348 
Contagiousness  of  dyseutery,  793,  794 
of  scurvy,  169 
of  stomatitis  ulcerosa,  336 
of  thrush,  332 
Contraction  of  stomach  in  gastric  cirrhosis, 

613 
Convalescence  in  entero-colitis,  736 
in  acute  gastritis,  treatment  of,  470 
in  acute  rheumatism,  treatment  of^  169 
of  simple  ulcer  of  stomach,  treatment  of^ 

529 
of  typhlitis,  treatment  of,  822 
Convulsions  in  enteralgia,  662 
in  chronic  frastritis,  474 
in  hepatic  colic,  1071 
in  acute  yellow  atrophy  of  liver,  1027 
in  morbid  dentition,  374 
in  occlusion  of  biliary  ducts,  1092 
in  acute  oesophagitis,  414 
in  rachitis,  149 

in  rachitis,  treatment  of,  163,  164 
in  acute  rheumatism,  38 
in  scurvy,  180 

relation  of,  to  macroglossia,  350 
Cooking,  defective,  influence  on  causation  of 
functional  dyspepsia,  445 
necessity    of    thorough,    in    trichinosis, 
962 
Co-ordination  of  muscles  of  defecation,  loss 

of,  treiitment  of,  916 
Copaiba,  use  of,  in  hemorrhoids,  923 
in  chronic  intestinal  catarrh,  718 
in  drrliosis  of  liver,  1001 
in  proctitis,  919 


Copaiba,  use  of,  in  pseudo-membranous  en- 
teritis, 775 
Copper,  sulphate,  use  of    in  pseudo-mem- 
branous enteritis,  775 
in  phosphorus-poisoning,  1033 
Cornea  in  interstitial  keratitis  of  hereditary 
syphilis,  299 
lesions  of,  in  chronic  intestinal  catarrh,  706 
Corneal  ulceration  complicating  chronic  in- 
testinal catarrh,  710 
Cornil  and  Kanvier  on  causes  of  scrofulous 

inflammation,  239 
Corrosive  poisons,  influence  on  causation  of 
acute  gastritis,  465 
of  simple  ulcer  of  stomach,  486 
sublimate,  use  of,  in  chronic  intestinal  ca- 
tarrh, 717 
in  pseudo-membranous  enteritis,  775 
in  suppurative  pylephlebitis,  1101 
Coryza  of  hereditary  syphilis,  277 
Cough  in  functional  dyspepsia,  451 
in  acute  pharyngitis,  394 
in  chronic  pharyngitis,  404 
in  tuberculous  pharyngitis,  401 
Coughiug,  influence  on  causation  of  prola})se 

of  rectum,  881 
Counter^]  rritation,  use   o^  in  cirrhosis  of 
liver,  1002 
in  acute  aud  chronic  gastritis,  469,  479 
in  acute  intestinal  catarrh,  688,  690,  698 
in  spasmodic  stricture  of  oesophagus,  422 
in  ]iseudo-membranous  enteritis,  776 
in  simple  ulcer  of  stoniacli,  524 
Course  of  biliary  concretions,  1076 
of  acute  yellow  atrophy  of  liver,  1029 
of  amyloid  liver,  1044 
of  carcinoma  of  liver,  1039 
of  cirrhosis  of  liver,  998 
of  functional   diseases  of  liver,  967,  970, 

974,  981 
of  hyperoemia  of  liver,  987 
of  occlusion  of  biliary  passages,  1092 
of  phosphorus-poisoning,  1032 
of  perihepatitis,  989 
of  suppurative  pylephlebitis,  1101 
of  hereditary  syphilis,  273 
of  intestinal  indigestion,  630 
of  cancer  of  stomach,  538 
of  dilatation  of  stomach,  603 
of  simple  ulcer  of  stomach,  500 
of  acute  rheumatism,  44 
of  gonorrhoeal  rheumatism,  106 
Cow's  milk,  impure,  influence  on  causation 
of  entero-colitis,  731 
composition,  749,  750 
CrampH  in  cholera  morbus,  722 
in  oiabetes  mellitus,  206 
muscular,  in  muscular  rheumatism,  75 
Craniotabes,  occurrence  of,  in  rachitis,  147 
Creasote,  use  of,  in  enteralgia,  666 

in  vomiting  of  abscess  of  liver,  1021 
in  treatment  of  liver-flukes,  1110 
Cretaceous  deseueration  of  mesenteric  glands 

in  tabes  inesenterica,  1189 
Croton  oil,  eflect  on  rectum,  910 
Croupous  nature  of  pseudo-membranous  en- 
teritis, 767,  768 
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C17,  peculiarity  of,  in  thrush,  334 
Cryptogam  as  a  cause  of  mycotic  tousiliitis, 

381 
Cubebs,  use  of,  in  chronic  pharyngitis,  406 

in  pseudo-membranous  enteritis,  775 
Cutaneous    affections    complicating    acute 
rheumatism,  42 
rheumatoid  arthritis,  84 
eruptions  of  anus,  892 
Cyanotic  atrophv  of  liver,  985 
Cylinder-cell  epithelioma,  common  form  of 

intestinal  cancer,  871 
Cylindrical-celled  epithelial  form  of  g^tric 

cancer,  564 
Cynanche  tonsillaris,  379 
C^sts  of  echinooocci  of  liver  (description), 
1102 
of  hydatids  of  liver,  contents,  1103 
of  mucous  membrane  of  stomach,  579 
of  false  membrane,  in  acute  peritonitis, 

1135 
of  TsDnia  echinococcus,  character,  944 
formation  and  origin  of,  in  chronic  intes- 
tinal catarrh,  704 
formation  of,  from   obstruction  of  pan- 
creatic ducts,  1130 
Cystic  duct,  occlusion  of,  effects  of^  1085 
Cystitis   and   orchitis    complicating   acute 
rheumatism,  42 

I>. 

Dactylitis  in  hereditary  syphilis,  291 
Dsettwyler's  and  Cohnheim's  experiments 
in  artificial  production  of  gastric 
ulcers,  514 
Death,  cause  of,  in  cancrum  oris,  341 
in  chronic  intestinal  catarrh,  709 
in  constipation,  649 
in  dilatation  of  oesophagus,  432 
in  entero-colitis,  736 
in  gastric  cancer,  559 
in  mercurial  stomatitis,  347 
in  thrush,  .334 
in  simple  ulcer  of  stomach,  causes  of, 

502 
mode  of,  in  cholera  morbus,  723 
in  dilatation  of  stomach,  603 
sudden,  cause  of,  in  acute  rheumatism,  50 
Debility  in  gastric  cancer,  551 
in  tabes  mesenterica,  1189 
influence  of,  on  causation  of  aphthous 
stomatitis,  326 
Defecation,  difficult,  in  cancer  of  rectum  and 

anus,  904 
Definition  of  ankyloglossia,  349 
of  biliousness,  965 
of  biliary  concretions,  1058 
of  catarrh  of  bile-ducts,  1051 
of  occlusion  of  biliary  passages,  1082 
of  cancrum  oris,  338 
of  cholera  morbus,  719 
of  constipation,  638,  639 
of  diabetes  mellitus,  195 
of  dysentery,  777 
of  functional  dyspepsia,  436 
of  enteralgia,  658 


Definition  of  gastralgia,  459 
of  acute  gastric  catarrh,  463 
of  chronic  gastritis,  470 
of  glossitis,  354,.  355,  357,  359,  367 
of  glossanthrax,  368 
of  gout,  108 

of  hepatic  glycosuria,  973 
of  cancer  of  intestines,  868 
of  intestinal  ulcer,  823 
of  jaundice,  975 
of  abscess  of  liver,  1002 
of  acute  yellow  atrophy  of  liver,  1023 
of  amyloid  liver,  1040 
of  carcinoma  of  liver,  1033 
of  cirrhosis  of  liver,  990 
of  echinococcus  of  liver,  1101 
of  fatty  liver,  1046 
of  hypertemia  of  liver,  983 
of  m'acroelossia,  349 
of  morbid  dentition,  371 
of  oesophagitis,  409 
of  chronic  oesophagitis,  416 
of  carcinoma  of  oesophagus,  426 
of  dilatation  of  oesophagus,  430 
of  stricture  of  oesophagus,  419,  422 
of  ulceration  of  oesophagus,  418 
of  paralysis  of  oesophagus,  429 
of  perihepatitis,  989 
of  acute  pharyngitis,  390 
of  chronic  pharyngitis,  402 
of  tubercular  pharyngitis,  400 
of  phosphorus-poisoning,  effect  on  liver, 

1030 
of  purpura,  186,  187 
of  pseudo-membranous  enteritis,  763 
of  rheumatism,  acute,  19 
of  chronic  articular  rheumatism,  69 
of  muscular  rheumatism,  74 
of  rachitis,  137 
of  scrofula,  231,  232 
of  scurvy,  167 
of  cancer  of  stomach,  530 
of  cirrhosis  of  stomach,  61  ^ 
of  dilatation  of  stomach,  586 
of  acute  dilatation  of  stomach,  610 
of  hemorrhage  from  stomach,  580 
of  simple  ulcer  of  stomach,  480 
of  stomatitis,  321 
of  aphthous  stomatitis,  325 
of  catarrhal  stomatitis,  321 
of  mercurial  stomatitis,  344 
of  toxic  stomatitis,  344 
of  stomatitis  ulcerosa,  336 
of  stomatorrhagia,  370 
of  tabes  mesenterica,  1182 
of  thrombosis  and  embolism  of  portal 

vein,  1095 
of  thrush,  331 
of  tonsillitis,  379 
Deformities  in  chronic  gout,  121 
of  rachitis,  treatment,  lt)0,  166 
of  joints  in  chnmic  variety  of  general 

rheumatoid  artiiritis,  81,  82 
in  partial  form  of  rheumatoid  arthritic 

85,  86 
Deformitv     in    gonorrhoeal    rheamaliam, 

104 
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Degeneration  of  pancreas,  1128 
of  liver,  fatty,  1046 
fattjr  and  amyloid,  of  gastric  walls,  in 

functional  dyspepsia,  451 
fatty  and  colloid,  of  gastric  walls,  in  dila- 
tation of  stomach,  600 
lardaceous,  of  intestine,  874 
of  vessels  in  lardaceous  disease  of  intes- 
tines, 876 
D^lutition,  difficult,    in    parenchymatous 
glossitis,  361 
in  tuDerculous  pharyngitis,  401 
in  aphthous  stomatitis,  329 
in  mercurial  stomatitis,  345 
in  tonsillitis,  381 
impediment  to,  in  organic  stricture  of 

oesophagus,  423 
painful,  in  acute  ccsophagitis,  413 
slow,  in  oesophageal  paralysis,  429 
Dejecta,  influence  of,  on  causation  of  dysen- 
tery, 791,  792 
Delirium  of  enteralgia,  662 
in  acute  intestinal  catarrh,  '681 
in  acute  internal  strangulation  of  intes- 
tines, 843 
in  acute  peritonitis,  1142 
in  acute  rheumatism,  37,  38 
Delirium  ferox,  in  acute  yellow  atrophy  of 

liver,  1027 
Demulcent  drinks,  use  of,  in  acute  gastritis, 

469 
Dentition,  Morbid,  371 
Detinition,  371 
Synonyms,  371 
lltiology  and  symptoms,  371 
Teeth,  order  of  normal  eruption  of,  372 
precipitate  eruption  of,  372 
tardy  eruption  of,  372 
rachitis  as  a  cause  of  tardy  eruption 
of,  372 
Mild  cases,  initial  symptoms,  373 
increase  of  saliva,  373 
general,  373 
Ulcerations,  aphthous,  373 
at  point  of  eruption,  373 
Stomatitis,  catarrual,  373 
Pain,  373 

Heat  and  tumefaction  of  gum,  373 
Constitutional,  374 
Beflex  nervous  symptoms,  374 
Convulsions,  374 
characters  of,  374 
cause  of,  374 
Paralyses,  375 
Idiocy,  375 

Gastro-intestinal  disorders,  374 
causes,  374 
mechanical,  374 
Otitis  media,  375 
Conjunctivitis,  375 
Second  dentition,  375 
Teeth,  order  of  eruption,  375 

Symptoms,  375 
Nervous  system,  376 
Gbstro-intestinal  tract,  375 
Wisdom  teeth,  eruption  of,  376 
Symptoms  of,  376 


Dentition,  Morbid— Diagnosis,  376 
Prognosis,  376 
Treatment,  376 
Preventive,  376 
Avoidance  of  cold,  376 
Diet,  377 

Complications,  377 
Aphthous  ulcerations,  377 
Local,  377 
Use  of  lancet,  377 
Method  of  incision,  378 
contraindications,  378 
Dentition,  influence  on  causation  of  macro- 
glossia,  350 
of  aphthous  stomatitis,  326 
of  catarrhal  stomatitis,  322 
of  tabes  mesenterica,  1186 
relation  to  entero-colitis,  733 
Deposit  of  thrush,  microscopic  appearance 
of,  333 
in  herpetic  or  membranous  form  of  phar- 
yngitis, nature  of,  392 
Deposits  in  tonsillitis,  nature  of,  384 
Depressing  emotions,  influence  of,  on  causa- 
tion of  scurvy,  169 
of  cancer  of  stomach,  536 
Depression,  mental,   in  chronic  intestinal 
catarrh,  706 
of  spirits  in  functional  dyspepsia,  451 
of  vital  powers  in  pseudo  •  membranous 
enteritis,  765,  766 
Dermalgia  distinguished    from  enteralgia, 

664 
Desquamation  of  tongue  in  parenchymatous 

glossitis,  361 
Deuteropathic  form  of  tonsillitis,  380 
Development  of  gastric  ulcer,  influence  of 
digestive  action  of  gastric  juice 
upon,  512 
Diabetes,  influence  on  causation  of  constipa- 
tion, 642 
Diabetes  hellitus,  195 
Definition,  195 
£tiology,  203 
Nervous  shock,  influence  on  causation, 

203 
Mental  anxietv,  influence  on  causation, 

203 
Malaria,  inBucnce  on  causation,  203 
Injury,  influence  on  causation,  203 
Heredity,  influence  oh  causation,  203 
Sexual  excess,  influence  on  causation, 

203 
Age,  influence  on  causation,  203 
Sex,  influence  on  causation,  203 
Race,  influence  on  causation,  204 
Geographical  distribution,  203 
Pathology  and  pathogenesis,  195 
Hyperemia  of  liver,  relation  of^  to,  195 

causes  of,  195-199 
Diabetic  area  of  medulla  oblongata,  re- 
sult of  puncture,  195 
Glycosuria,  artificial  methods  of  pro- 
duction, 195-199 
Glycogenic  influence,  pathology  of,  190 
Sympathetic  nerve,  relation  of,  to  pro- 
duction of  glycosuria.  196 
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DiAB£T£S  MELLiTUS — ^Pathologj  and  path- 
op^euesis:  Glycosuria,  artificial,  ir- 
ritative nature  of,  198 
Vaflo-motor  nerves,  influence  on  pro- 
duction of  glycosuria,  196-199 
Glycosuria,  production  of,  from  medici- 
nal substances,  198 
Pavy's  chemical  theory  of  production 
of  glycosilria,  199 
Morbid  anatomy,  199 
Nervous  system,  lesions  of^  200 
Dickinson's  alterations  of  nervous  cen- 
tres, 200 
blood-vessels,  lesions  of,  200 
Pancreas,  lesions  of,  200 

nature  of  lesions,  200 

disease  of,  relation  to  causation,  201 
Liver,  enlargement  of,  201 

lesions  of,  201 
Kidneys,  lesions  of,  202 
Testes,  atrophy  of,  202 
Lungs,  lesions  of,  202 
Phthisis,  complicating  nature  of^  202 
Symptoms,  204 
Initial,  204 
Thirst,  204 
Dryness  of  skin,  204 
Loss  of  weight,  204 
Pruritus  of  genitalia,  204 
Muscular  weakness,  204 
Sexual  appetite,  loss  of,  204 
Appetite,  204 
Dyspepsia,  204 
Vision,  disorders  of,  204 
Hearing,  disorders  of,  205 
Temperature,  204 
Carbuncles  and  boils,  205 
Ulcerated  surfaces,  205 
Eczema  of  genitalia,  205 
Urethritis,  205 
Coma,  204,  205 

causes  of,  205,  206 

mode  of  onset,  205 
Acetoniemia,  205,  206 
Nervous  symptoms,  205,  206 
Crami)6,206 
Facial  paralysis,  206 
Neuralgia,  206 
Blood,  alterations  of^  206 

presence  of  fat  in,  206,  207 

source  of  fat  in,  207 

corpuscles,  diminution  of,  207 
Urine,  changes  in,  207 

amount  of  sugar  in,  207 

effect  of  diet  and  exercise  on  amount 
of  sugar  in,  207,  208 

presence  of  inosite  in,  208 

specific  gravity  of^  208 

color  of,  208 

odor  of,  208 

acetone  and  alcohol,  presence  of,  209 
Albuminuria,  208 
Duration,  210 
Complications,  210 
Phthisis,  210 
Duodenal  catarrh,  210 
Boils  and  abscesses,  205,  210 


Diabetes  mellitus — CompUcatioD^  Jaun- 
dice, 210 
Pancreatic  disease,  210 
Diagnosis,  210 
Tests  for  sugar,  211 
Fehling^s  test,  211 
quantitative,  212 
Fermentation  test,  212 

quantitative,  213 
Picric  acid  and  potash  test,  213 

Quantitative,  214 
Inoigo-carmine  test,  216 
quantitative,  216 
precautions,  217 
Test  for  inosite,  217 
Prognosis,  217 

Influence  of  pancreatic  disease  upon,  218 
of  age  upon,  218 
of  phthisis  upon,  218 
Treatment,  218 
Dietetic,  218 
By  skim-mUk,  218 

mode  of  administering,  219 
Peptonized  milk,  219,  220 
Saccharine  foods  admissible  in,  220 
Foods  and  drinks  admissible  in,  220, 

221 
Bill  of  fare  for  diabetics,  221 
Alcoholic  beverages    admissible^  222; 

225 
Gluten  bread,  use  of,  222 
Bran  bread,  use  of,  223 
Almond  food,  use  of,  223,  224 
Substitutes  for  sugar  in  food,  224 
Use  of  bicarbonate  of  sodium  and  potai- 
slum  in  place  of  sugar,  224 
Hygienic,  225 

Use  of  mineral  waters,  225,  226 
Ventilation,  225 
Use  of  baths,  225 
Medicinal,  226 
Uiie  of  codeia,  226 
of  opium,  226,  227 
of  ergot,  227 

of  bromide  of  potassium,  227 
of  bromide  of  arsenic,  227 
of  arsenic,  227 
of  strychnia,  227 
of  phosphates,  227 
of  iodide  of  potassium,  228 
of  tincture  of  iodine,  228 
of  nitrate  of  uranium,  230 
of  lactic  acid,  228 
of  cod-liver  oil,  228 
of  soap,  228 
of  idoform,  229 
of  salicylate  of  sodium  and  salicylic 

acid,  229.  230 
of  alkalies,  229 
Transfusion  of  blood,  229 
Of  neuralgia,  229 
Diabetes  mcllitus,  influence  on  camation  of 
pruritus  ani,  909 
simple  gastric  ulcer,  488 
relation  to  disc^ue  of  pancreas,  1117 
Diabetic  area  of  medulla  oblongats,  eflecti 
of  puncture,  195 
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Diagnofiis  of  ascites,  1177 
of  biliary  calculi,  1078 
of  catarrh  of  bileHlacta,  1055 
of  occlusion  of  biliary  paasages,  1092 
of  cunerum  oris,  342 
in  cholera  infantum,  745 
of  cholera  morbus,  723 
of  constiiMition,  648 
of  diabetes  mellitusy  210 
of  dysentery,  806 
of  functional  dyspepsia,  452 
of  enteral gia,  663 
of  enterO'Colitis,  740 
of  tistula  in  ano,  898 
of  gastralgia,  461 
of  acute  gastritis,  468 
of  chronic  gastritis,  475 
of  simple  gastric  ulcer,  514 
of  super ticial  glossitis,  357 
of  ch runic  superticial  glossitis,  367 
of  parenchymatous  glomitis,  363 
of  chronic  parenchymatous  glossitis,  363 
of  glossitis  parasitica,  359 
of  eout,  124 

of  hemorrhage  from  bowels,  833 
of  hepatic  colic,  1078 
of  hepatic  glyci>8uria,  974 
of  ileo-colitis,  685 
of  acute  intestinal  catarrh,  684 
of  chronic  intestinal  catarrh,  710 
of  ulcerations  in  acute  intestinal  catarrh, 

685 
of  intestinal  cancer,  873 
of  indigestion,  630 
of  obstruction,  858 

by  fecal  accumulations,  860 

by  internal  hernia,  860 

by  gall-stones,  860 
of  seat  of  intestinal  obstruction,  861 
of  intestinal  ulcer,  828 
of  lardaceous  degeneration  of  intestines, 

876 
of  torsion  of  intestines,  860 
of  jaundice,  981 
of  lithsemia,  970 
of  abscess  of  liver,  1018 
of  acute  yellow  atrophy  of  liver,  1029 
of  amyloid  liver,  1045 
of  carcinoma  of  liver,  1039 
of  cirrhosis  of  liver,  999 
of  fattv  liver,  1049 
of  hyciatids  of  liver,  1104 
of  hyperremia  of  liver,  988 
of  liver-flukes,  1110 
of  lumbago,  77 
of  macro^lossia,  353 
of  morbid  dentition,  376 
of  acute  ocsopha<^itis,  414 
of  chronic  oesophagitis,  417 
of  dilatation  of  (esophagus,  433 
of  paralysis  of  oesophagus,  429 
of  organic  stricture  of  oesophagus,  424 
of  spasmodic  stricture  of  oesophagus,  420 
of  ulceration  of  oesophasrus,  418 
of  acute  pancreatitis,  1119 
of  carcinoma  of  jMincreas,  1126 
of  obstruction  of  pancreatic  ducts,  1131 


Diagnosis  of  perihepatitis,  989 

of  acute  peritonitis,  11^ 

of  tubercular  peritonitis,  1167 

of  acute  pharyngitis,  396 

of  chronic  pharyngitis,  404 

of  syphilitic  pharyngitis,  408 

of  tuuerculous  pharyngitis,  401 

of  phosphorus-poisoning,  1032 

of  pleurodynia,  77 

of  pseudo-membranous  enteritis,  773 

of  purpura,  190 

of  suppurative  pylephlebitis,  1101 

of  hypertrophic  stenosis  of  pylorus,  615 

of  acute  rheumatism,  47 

of  chronic  articular  rheumatism,  73 

of  gonorrhoeal  rheumatism,  107 

of  muscular  rheumatism,  76 

of  rheumatoid  arthritis,  92 

of  scrofula,  248 

of  scurvy,  182 

of  cancer  of  stomach,  569 

of  cirrhosis  of  stomach,  613 

of  dilatation  of  stomach,  600 

of  hemorrhage  from  stomach,  584 

of  simple  ulcer  of  stomach,  514 

of  aphthous  stomatitis,  329 

of  catarrhal  stomatitis,  325 

of  luercurial  stomatitis,  347 

of  stomatitis  ulcerosa,  337 

of  stomatorrhagia,  371 

of  hereditary  syphilis,  309 

of  bone  disease  of  hereditary  syphilis, 
289,  290 

of  erythema  of  hereditary  syphilis,  278 

of  interstitial  keratitis  in  heieditary  syph- 
ilis, 299 

of  nervous  disease  in  hereditary  syphilis, 
304 

of  pemphigus  in  hereditary  syphilis,  270 

of  pustular  syphilides  in  hereditary  syph- 
ilis, 279 

of  roseola  in  hereditary  syphilis,  278 

of  tabes  mesenterica,  1191 

of  thrombosis  and  embolism  of  portal 
vein,  1096 

of  thrush,  334 

of  tonsillitis,  386 

of  tongue-tie,  349 

of  tubercular  ulceration  of  tongue,  369 

of  torticollis,  78 

of  trichinosis,  961 

of  typhlitis  and  perityphlitis,  820 
Diaphoretics,  use  of,  in  ascites,  1179 

in  muscular  rheumatism,  77 
Diaphragmatic  hernia,  843 
Diarrhoea,  in  acute  gastritis,  467 

in  chronic  gastritis,  475  t- 

in  gout,  118 

in  acute  intestinal  catarrh,  679,  681 

in  chronic  intestinal  catarrh,  706 

in  intestinal  indigestion,  627  ' 

in  lardaceous  degeneration  of  intestines, 
874 

in  intussusception,  848 

in  amyloid  liver,  1044 

in  diseases  of  pancreas,  1115 

in  acute  secondary  pancreatitis,  1121 
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Diarrhoea,  in  carcinoma  of  pancreas,  1126 

in  tabes  mesenterica,  1190 

in  cancer  of  stomach,  550 

in  dilatation  of  stomach,  594 

in  aphthous  stomatitis,  329 

in  catarrhal  stomatitis,  323 

in  trichinosis,  960 

influence  on  causation  of  prolapse  of  rec- 
tum, 881 

and  dysentery  complicating  acute  rheu- 
matism, 42 
Diarrhoeal  diseases  of  children,  mortality 

in,  726,  727 
Diet  in  biliousness,  967 

in  catarrh  of  bile-ducts,  1056 

in  biliary  concretions  and  hepatic  colic, 
1079 

in  cholera  morbus,  725 

in  constipation,  052,  654 

in  constipation  of  children,  656 

in  diabetes  mellitus,  218-224 

in  functional  dyspepsia,  452 

in  dysenterjr,  809,  812 

in  enteralgia,  666 

in  pseudo-membranous  enteritis,  776 

in  acute  gastritis,  468 

in  chronic  gastritis,  476 

in  chronic  superficial  glossitis,  367 

in  parenchymatous  glossitis,  365 

in  ffout,  127,  133 

in  hemorrhage  from  bowels,  834 

in  hepatic  glycosuria,  975 

in  intestinal  cancer,  874 

in  acute  intestinal  catarrh,  687,  688,  690, 
692 

in  chronic  intestinal  catarrh,  714,  716 

in  intestinal  indigestion,  633,  634 

in  intestinal  ulcer,  829 

in  lordaceous  degeneration  of  intestines, 
876 

in  jaundice,  983 

in  abscess  of  liver,  1021 

in  amyloid  liver,  1046 

in  drrhoslB  of  liver,  1000 

in  fatty  liver,  lOoO 

in  hyperemia  of  liver,  988 

in  lithaemia,  971 

in  morbid  dentition,  376 

in  acute  oesophagitis,  416 

in  chronic  oesophagitis,  417 

iu  dilatation  of  oesophagus,  434 

in  oesophageal  paralysis,  430 

in  acute  pancreatitis,  1120 

in  carcinoma  of  pancreas,  1127 

in  acute  peritonitis,  1 151 

in  tubercular  peritonitis,  1168 

in  acute  pharyngitis,  398,  399 

in  phosphorus-poisoning,  1033 

in  purpura,  193 

in  rachitis,  159 

in  acute  rheumatism,  69 

in  chronic  articular  rheumatism,  74 

in  gonorrhoeal  rheumatism,  107 

in  rheumatoid  arthritis,  102 

in  scrofula,  249 

in  scurvy,  183 

in  cancer  of  stomach,  576 


Diet  in  dilatation  of  stomach,  603,  608 
in  simple  ulcer  of  stomach,  519-^22 
in  aphthous  stomatitis,  3C^0 
in  cutarrhal  stomatitis,  325 
in  syphilitic  children,  315 
in  tiinish,  335 
in  tonsillitis,  388 
iu  trichinosis,  962 
Digestion,  disturbances  of,  in  Anchylosto- 
mum  duodenale,  956 
in  Ascaris  liimbriooides,  953 
in  ascites,  1177 
in  constipation,  853 
in  pseudo-membranous  enteritis,  765 
from  presence  of  gall-stones,  1070 
iu  ffout,  118 

in  hepatic  glycosuria,  974 
in  intestinal  hepatitis,  993 
in  intestinal  ulcer,  826 
in  lithaemia,  969 
in  abscess  of  liver,  1013 
in  echinocooci  of  liver,  1104 
in  fatty  liver,  1048 
in  carcinoma  of  pancreas,  ]  125 
in  tubercular  peritonitis,  1166 
in  suppurative  pylephlebitis,  1100 
in  non-malignant  stricture  of  rectum, 

886 
in  acute  rheumatism,  27 
in  gonorrheal  rheumatism,  104 
in  muscular  rheumatism,  76 
in  scurvy,  173 
in  tabes  mesenterica,  1189 
in  tape-worm,  940 
in  trichinosis,  960 
in  typhlitis  and  perityphlitis,  819 
Digitalis,  use  of,  in  ascites,  1179 

stupes,  use  of,  in  cirrhosis  of  liver,  1001 
Dilatation  of  bowel  in  dysentery,  812 
of  oe8opha^:u8,  430 

in  organic  stricture,  424 
forcible,  in  organic  stricture  of  oesopha- 
gus, 426 
of  stomach,  586  « 

acute,  of  stomach,  610 
of  stomach  in  chronic  gastritis,  472 

in  gastric  cancer,  566 
in  simple  ulcer  of  stomach,  503 
in  anal  fissure  and  rectal  ulceration,  913 
of  rectal  pouches,  885 
in  non-malignant  rectal  stricture,  917 
and  incision  of  rectum  for  sphincterismus, 
916 
Dilators,  use  of,  in  cancer  of  oesophagus,  428 
Diluents,  use  of,  in  chronic  gastritis,  477 
Diphtheria  distinguished  fiom  acute  phar- 
yngitis, 396 
influence  of,  on  causation  of  acute  peri- 
tonitis, 438 
distinguished  from  tonsillitis,  387 
Discharges,  characters  of,  in  dysentery,  796, 
803 
of  fistula  in  ano,  898 
mucous,  in  non-malignant  stricture  of  rec- 
tum, 886 
and  purulent,  in  ulceration  of  rectum 
and  anuS)  894 
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Disinfectants,  use  of,  in  cancrum  oris,  343 
Disinfection  in  acute  intestinal  catarrh|  688 

of  discharges  of  dysentery,  808 
Dislocation  of  intestine  as  a  cause  of  ob- 
struction, 851 
Displacements  of  stomach,  617 
DijM)emination  of  ecliinococcus,  944 
Distomum  coi\junctum,  947 
crassum,  948 
hepaticum,  94G,  1109 
heterophyes,  948 
lanceolatum,  947,  1109 
ophthalmoblum,  948 
nogeri,  948 
sinense,  947 
Diuresis,  iniluence  on  causation  of  ooustipa- 

tion,  642 
Diuretics,  use  of,  in  ascites,  1178 
Diverticula  of  stomach,  617 
Dogs,  infection  of  Tsenia  echinoooccus,  lia- 
bility to,  from  association  with,  945 
Douche,  cold,  use  of,  in  constipation,  653 
Drinking-water,  dissemination  of  Ascaris 
lumbricoides  by,  952 
necessity  of  pure,  in  prevention  of  dys- 
eutery,  808 
Dropsy,  general,  in  amyloid  liver,  1044 
in  chronic  intestinal  cutiirrh,  709 
of  gall-bladder  from  biliary  calculi,  1077 
Drowsiness  in  entero-colitis^  735,  736 
Dry  colic,  662 

Dryness,  influence  on  causation  of  dysen- 
tery, 788 
Ductus  communis  choledochus,  stenosis  of, 
1082 
seat  of  occlusion  of,  10S3,  1084 
pancreaticus,  obstruction,  1129 
Duodenal    catarrh    complicating    diabetes 
mellitus,  210 
form  of  gastric  ulcer,  etiology,  825 
of  intestinal  cancer,  symptoms,  870 
of  chronic  intestinal  catarrh,  diagnosis, 
711 
ulcers,  in  chronic  intestinal  catarrh,  703, 
713 
Duodenitis,  667,  682 

acute,  relation  to  integumentjil  bums,  682 
Duodenum,  congenital  stricture  of,  836 
lesions  of,  in  entero-colitis,  737 

in  acute  intestinal  catarrh,  674 
perforation  of,  by  gall-stones,  1068-1074 
Durande's  solvent  for  biliary  calculi,  1080 
Duration  of  catarrh  of  bile-ducts,  1055 
of  biliousness,  967 

of  occlusion  of  biliary  passages,  1092 
of  cholera  infantum,  723 
of  cholera  morbus,  746 
of  diabetes  mellitus,  210 
of  enteralgia,  660 

of  pseudo-membranous  enteritis,  774 
of  parenchymatous  glossitis,  362 
of  acute  gout,  1 1 9 

of  paroxysms  of  hepatic  colic,  1071 
of  hepatic  glycosuria,  974 
of  cancer  of  intestines,  871-873 
of  acute  intestinal  catarrh,  682 
of  intestinal  indigestion,  630 


Duration  of  intestinal  obstrnction,  862 
of  intestinal  ulcer,  827 
of  acute  internal  strangulation'  of  intes- 
tines, 843 
of  intussusception,  849 
of  jaundice,  981 
of  abscess  of  liver,  1017 
of  acute  yellow  atrophy  of  liver,  1029 
of  amyloid  liver,  1044 
of  carcinoma  of  liver,  1039 
of  cirrhosis  of  liver,  999 
of  fatty  liver,  1049 
of  hydatids  of  liver,  1105 
of  hypereemia  of  liver,  987 
of  lithfemia,  970 
of  acute  oesophagitis,  414 
of  spasmodic  stricture  of  oesophagus,  420, 

421 
of  carcinoma  of  pancreas,  1126 
of  obstruction  of  pancreatic  ducts,  1131 
of  chronic  interstitial  pancreatitis,  1122 
of  perihepatitis,  989 
of  acute  peritonitis,  1143 
of  acute  pharyngitis,  395,  396 
of  syphilitic  pharyngitis.  407 
of  phosphorus-poisoning,  1032 
of  suppurative  pylephlebitis,  1101 
of  acute  rheumatism,  44 
of  chronic  articular  rheumatism,  72 
of  gonorrhoeal  rheumatism,  106 
of  muscular  rheumatism,  76 
of  acute  variety  of  general  rheumatoid 

arthritis,  80 
of  chronic  variety  of  general  rheumatoid 

arthritis,  82 
of  aphthous  stomatitis,  329 
of  catarrhal  stomatitis,  323 
of  mercurial  stomatitis,  346 
of  stomatitis  ulcerosa,  337 
of  cancer  of  stomach,  559 
of  simple  ulcer  of  stomach,  501 
of  transmission  power  of  syphilis,  257- 

260 
of  tabes  mesenterica,  1193 
of  thrush,  334 
of  trichinosis,  960 
of  typhlitis  and  paratyphlitis,  820 
Dyscrasia,  gouty,. symptoms  of,  120 
Dysenteric  ulceration,  influence  on  causation 

of  abscess  of  liver,  1004 
Dysentery,  777 
Definition,  777 
Etymology,  777 
History,  777 

Ancient,  777-7S0 

Modern,  780-784 
General  remarks,  784 

Nature,  784 

Primary  nature,  784 

Secondary  nature,  784 

Periodicity  of  recurrence,  784,  786 

Tendency  to  circumscription,  785 

A  disease  of  armies,  785,  786 
Etiology,  786 

Climate,  influence  on  causation,  786 

Hot   seasons,  influence    on  causation, 
787 
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Dysentery — Etiology :  Mointure,  influence 

on  causation,  788 
Dryness,  intiuenoe  on  causation,  788 
Decay  of  animal  and  vegetable  matter, 

787,  789 
Atmospheric  changes,  789 
Taking   cold,  influence  on  causation, 

789,  790 
Nervous  influence,  790 
Food,  irritating  and  improper,  791 
Water,  impure,  791 
Dejecta,  influence  on  causation,  791 
mechanical  irritation  of  colon  by, 

791 
propagation  of  the  disease  by,  792 
Specific  nature,  792 
Micro-oi^ganism,  influence  on  causation, 

792 
Contagiousness,  793,  794 
Poison,  duration  of  activity  of,  794,  795 
Pathology,  796 
Local  nature,  796 
Discharges,  characters  of,  796,  803 
Morbid  anatomv,  797 
Mucous  membrane,  an  inflammation  of, 

797 
Lesions  of  catarrhal  form,  797 
Mucous  membrane,  state  of,  798 
Cells,  desquamation  of,  798 
Follicles,  intestinal,  alterations  in,  798 
Protuberances  of  mucosa,  798,  799 
Tenesmus,  cause  of,  799 
Of  pseudo-membranous  form,  799 
False  membranes,  formation,  799 
Ulcers,  character  and  seat  of,  799 
Perforation,  799 

date  of  occurrence,  800 
Perityphlitis,  lesions  of,  800 
Of  clironic  form,  800 
Ulceration,  seat  and  character,  800 
Cicatrization  in,  800 
Mesenteric  glands,  lesions  of,  801 
Kidneys,  lesions  of,  801 
Joints,'  lesions  of,  801 
Liver,  lesions  of,  801 
abscess  of,  801 
Symptoms,  802 
Onset,  796,  802 
Pains  of,  796,  802 

seat  and  character,  802 

physiognomv  during,  802 
Tenesmus,  796,  802 
Heat  of  rectum,  796,  802 
Vomiung,  803,  804 
Strangury,  803 
Prolapsus  ani,  797,  803 
Stools.  796,  803 
character,  796,  803 
bloodv,  796,  803 
boiled-sngo  matter  in,  803 
Fever,  796 
Skin,  state,  796,  804 
Abdomen,  state,  796,  804 
Typhoid  state,  occurrence  of^  797,  804 
Tongue,  sUte,  804 
Pulse,  804 
Physiognomy,  796 


Dtbenteby — Symptoms :  Appetite  impair- 
ed, 796,  804 

Brain,  condition,  804 

Pyaemia,  occurrence  of,  797,  804 

Gangrene  of  intestine,  804 
Complications  and  sequelse,  805 

Kheumatism,  805 

Paralytiis,  805 
seat,  805,  806 

Hepatic  abscess,  806 

Kidney  disease,  806 

Parotitis,  806 

Hypencstliebia   of    intestinal   mucous 
membrane,  806 
Diagnosis,  806 

From  intestinal  catarrh,  807 
Tvphoid  fever,  807 
Cnolera  morbus,  807 
Cancer  of  rectum,  807 
Intussusception,  807 
Prognosis,  807 
Mortality,  807 
Prophylaxis,  808 

Prevention  of  over-crowding,  808 

Cleanliness,  808 

Ventilation,  808 

Drinking-water,  necessity  of  good,  808 

Disinfection  of  discharges,  808 

Food,  improper,  avoidance  of,  808 

Cold,  avoidance  ot,  808 
Treatment,  809 

Rest,  809 

Diet,  809,812 

Local,  809 

Of  ulcers,  812 

Of  paralysis,  813 

Of  abscess  of  liver,  813 

Of  rheumatism,  813 

Change  of  air,  813 

Laxatives,  use  of,  809 

JCnemata,  use  of^  809 

Irrigation  of  bowel,  809 
method,  809,  810 
by  ice-water,  810 

Nitrate  of  silver,  use  of,  809, 812 

Salicylic  acid,  use  of,  809 

Corrosive  sublimate^  use  uf,  809 

I|)ecaciianha.  use  of,  810 
mode  of  administering,  811 

Onium,  use  of,  811 

Alum,  use  of,  810 

Stimulants,  use  of,  812 

Ergotin,  use  of,  812 

Carbolic  acid,  use  o(  810 

Dilatation  of  bowel,  812 

Electricity,  use  of,  813 
Dysentery  as  a  cause  of  intestinal  ulcer,  824 

of  hemorrhage  from  bowels^  831 
Dyspepsia,  Functional,  436 
Definition,  436 
Svuonyms,  436 
E'tioloffv,  438 

Predisposing  causes,  438 

Depre^ed  vitality,  438 

Hereditv,  438 

Age,  438,  439 

Anaemia,  439 
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Dtspefsia,  Function Aii — ^Etiology  :*  Feb- 
rile states,  440 

ExhaiiBtion  of  nerves  of  organic  life,  440 

Mental  state,  influence  on  digestion,  437 

Nervous  system,  influence  on  digestion, 
437 

Gastric  juice,  action  of,  437 

Privation  and  want,  441 

Deficient  gastric  secretion,  441 

Grastric  juice,  analysis  of,  442 

Exciting  causes,  442 

Errors  of  diet,  442 

Excess  of  nitrogenous  food,  443 

Unwholesome  food,  443 

Over-eating,  444 

Bestricted  regimen,  444 

Defective  cookery,  445 

Hasty  eating,  445 

Imperfect  mastication,  445 

Irregularitv  in  meals,  446 

Spirit-drinking,  446 

Hepatic  disturbance,  447 

Pancreatic  disease,  447 

Constipation,  447 

Nervous  sympathy,  448 

Pregnancy,  448 

Menstruation,  448 

Uterine  disease,  448 

Cardiac  disease,  443 

Pulmonary  disease,  448 
Symptoms,  448 

Fulness  ailer  meals,  448 

Pain,  seat  and  character,  448 

Flatulence,  449 

Nature  of  eructations,  449 

Kegurgitation,  449 

Nature  of  liquids  regurgitated,  449 

Cardialgia,  449 

Nausea  and  vomiting,  449 

Vomiting,  time  of,  450 

Vomit,  character  of,  450 

Tongue,  condition  of,  450 

Constipation,  450 

Urine,  condition  of,  451 

Gastric  vertigo,  451 

Skin  diseases,  451 

Disturbed  innervation,  451 

Languor  and  drowsiness,  451 

Palpitation  and  cough,  451 

Hypochondriasis,  451 

Depression  of  spirits,  451 

Sleeplessness,  451 
Pathology,  451 

Atrophy  of  mucous  membrane  of  stom- 
ach, 451 

Fatty  and    amyloid   degeneration  of 
stomachal  walls,  451 
Diagnosis,  452 

From  subacute  or  chronic  gastritis,  452 

From  gastric  ulcer,  452 

From  gastric  carcinoma,  452 
Treatment,  452 

Removal  of  canse,  452 

Improvement  of  general  health,  452 

Diet,  452 
kinds  of,  453 

Use  of  peptonized  food,  453 


Dyspepsia,     FuwcnoNAii  —  Treatment: 
Exercise,  454 
Fresh  air,  454 

Mental  and  moral  means,  454 
Travel,  455 
Pain,  ^tric,  459 
Ansmia.  457 
Hepatic  form,  457 
Constipation,  458 
Nausea  and  vomiting,  468 
Use  of  bitters,  455 
of  nerve-tonics,  455 
of  nux  vomica  and  strychnia,  455 
of  mineral  acids,  456 
of  ipecacuanha,  456 
of  pepsin,  456 
of  bismuth,  457 
of  iron,  457 

form  of,  457 
of  silver  salts,  457 
of  arsenic,  457 

of  mercury  in  hepatic  forms,  457 
of  aperient  mineral  waters,  458 
of  belladonna  in  constipation.  458 
of  nux  vomica  in  constipation,  458 
of  aloes  in  constipation,  458 
of  tincture  of  oolocynth,  458 
of  hydrocyanic  acid,  458,  459 
of  creasote,  458 
of  carbolic  acid,  459 
of  ice,  458 
of  lime-water,  458 
of  sulphurous  acid,  459 
of  alkalies,  458 
of  alcohol,  459 
of  hydrotherapy,  457 
of  electricity,  457 
Dyspepsia  in  diabetes  mellitus,  204 

in  gout,  118 
Dysphagia,  in  acute  oesophagitis,  413 
in  cancer  of  oesophagus,  427 
in  dilatation  of  oesophagus,  431 
in  organic  stricture  of  oesophagus,  423 
in  oesophageal  paralysis,  429 
in  acute  pharyngitis,  394 
in  cancer  of  stomach,  546 
Dysphonia,  in  cancer  of  oesophagns,  427 
in  organic  stricture  of  oesophagus,  423 
Dyspnoea  in  enteralgia,  661 
in  acute  gastritis,  467 
in  chronic  gastritis,  475 
in  dilatation  of  stomach,  595 
Dyspnoeic  coma,  in  gastric  cancer,  555 
Dysuria,  complicating  gout,  124 
in  paratyphlitis,  819 
in  peri-rectal  and  anal  abscesses,  896 

E. 

Early  life,  influence  on  causation  of  rachi- 
tis, 141, 142 
cause  of  tendency  to  scrofula  in,  242 
Ear  disorders  in  hereditary  syphilis.  282 
Eating,   hasty,   influence  on   causation  of 

functional  dyspepsia,  445 
Echinococci,  seat  of  deposit  in  liver,  1102 
mode  of  growth  in  liver,  1102,  1103 
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iCchinococcufl  of  liver,  1101 
^hinorhynchus  gigas,  949 
Ecraseur,  use  of,  in  hemorrhoids,  925 
Eczema  of  anus,  892 
of  genitalia  in  diabetes  mellitus,  205 
complicating  gout,  121 
Eczemas,  tendency  to,  in  scrofula,  245 

influence  on  causation  of  scrofula,  237 
Efiusions,  pericardial,  in  acute  rheumatism, 

treatment,  64 
Elaterium,  use  of,  in  ascites,  1179 
Electricity,  use  of,  in  catarrh  of  bile-ducts, 
1057 
in  constipation,  653 
in  dysentery,  813 
in  functional  dyspepsia,  457 
in  impaction  of  feces,  919 
in  ^tralgia,  463 
in  jaundice,  9S3 
in  lithaemia,  973 
in  intestinal  obstruction,  864 
in  dilatation  of  oesophagus,  435 
in  oesophageal  paralysis,  430 
in  spasmodic  stricture  of  oesophagus^  422 
in  dilatation  of  stomach,  608 
in  rheumatoid  arthritis,  101 
Electrolysis  in  hydatids  of  liver,  1108 
Elephantiasis  in  Filaria  sanguinis,  964 
Emaciation  in  cholera  infantum,  742 
in  chronic  gastritis,  475 
in  acute  intestinal  catarrh,  682 
progressive,  in  chronic  intestinal  catarrh, 

709 
in  amyloid  liver,  1044 
in  carcinoma  of  liver,  1038 
in  cirrhosis  of  liver,  999 
in  cancer  of  oesophagus,  427 
in  pancreatic  diseases,  1114 
in  carcinoma  of  pancreas,  1124 
in  chronic  intestinal  pancreatitis,  1122 
in  obstruction  of  p:mcreatic  ducts,  1131 
in  tubercular  peritonitis,  1166 
in  cancer  of  stomach,  551 
Emboli,  influence  of,  on  causation  of  phleg- 
monous form  of  acute  oesophagitis, 
411 
of  suppurative  pylephlebitis,  1097 
Embolism  as  a  cause  of  hemorrhage  from 
bowels,  831 
of  duodenal  ulcers  in  chronic  intestinal 
catarrh,  703 
complicating  cancer  of  stomach,  560 
in  simple  ulcer  of  stomach,  510 
of  portal  vein,  1095 
of  cerebral  arteries  in  acute  rheumatism, 

39 
of  lungs  and  spleen,  in  scurvy,  181 
influence  on  causation  of  absooBS  of  liver, 
1004 
Embryo  of  Trichina  spiralis,  migration  of, 

959 
Emetics,  use  of,  in  iaundice,  982 
in  cholera  morbus,  724 
in  hepatic  colic,  1082 
in  phosphorus-poisoning,  1033 
Emotions,  influence  of,  on  production  of 
jaundice,  976 


Emphvsema,  diagnosis  of,  from  absoes  of 
liver,  1020 
from    perforation,    in    simple   gastric 
ulcer,  509 
Encephaloid  carcinoma  of  rectum  and  anas, 

904- 
Endarteritis  in  chronic  articular  rheomm- 

tism,  72 
Endocarditis  in  acate  rheumatism,  28,  33, 
34 
complicating    gonorrhoeal     rheomatism, 
106 
Endo-  and  pericarditis  complicating  rheu- 
matic arthritis,  83 
Enemata,  anodyne,  use  of,  in  irritable  rec- 
tum, 919 
in  impaction  of  feces,  918 
in  pseudo-membranous  enteritis,  774 
in  carcinoma  of  pancreas,  1128 
in  rectal  alimentation,  amount  of,  928 

substances  employed,  929 
medicated,  use  of,  in  chronic  intestinal 

catarrh,  714,  717,  718 
nutrient,  in  abscess  of  liver,  1021 
in  cancer  of  oesophagus,  428 
of  tobacco,  use  of,  in  enteralgia.  666 
ase  of,  in  catarrh  of  bile- ducts,  1057 
in  constipation,  655 
in  dysenterv,  809 
in  enteralgia,  666 
in  entero-colitis,  760 
in  hemorrhoids,  923 
in  acute  intestinal  catarrh,  697 
in  intestinal  ulcer,  823 
in  pruritus  ani,  917 
in  seat-worms,  951 

EnTEBALOIA  (iNTESTlNAIi  GOLIC),  658 

Synonyms,  658 
History,  658 
Nature,  658,  659 
Definition,  658,  659 
Etiology,  659 

Heredity,  659 

Bex,  659 

Cuchexiic  of  chronic  disease,  659 

Morbid  blood-oonditioos,  659 

Svphilis,  660 

Malaria,  660 

Lead,  copper,  and  arsenic  poisoning 
660 

Venereal  excess,  660 

Abuse  of  tobacco  and  alcohol,  660 

Idiosyncrasy,  660 

Reflex  and  sympathetic  causes,  660 

Ovarian  and  uterine  irritatimi,  660 

Disease  of  abdominal  viscera,  660 

Organic  disease  of  brain  and  spiiuJ 
cord,  660 

Gold,  660 

Indigestion,  660 

Food,  660 

Constipation,  660 

Foreign  bodies,  660 

Cathartics,  660 
Symptoms,  660 

Pain,  660,  661 
character  and  seat  of,  660,  661 
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Enteraloia  (Intestinal  Colic) — Symp- 
toms :  Pain,  duration  of  parozyBms 
of,  660 
Pain,  effect  of  pressure  on,  661 
Eructations  and  borborygmi,  661 
Nausea  and  vomiting,  661 
Ton^e,  condition  of,  661 
Phvsiognomy,  661 
Pulse,  661 
Dvspncea,  661 
Muscular  cramps,  661 
Bowels,  state  of,  661 
Abdomen,  state  of,  661 
Micturition,  painful,  661 
Ck>llapse,  662 
Nervous,  662 
Delirium,  662 
Convulsions,  662 
Vertigo,  662 
Duration,  660 
Varieties,  662 
Alcoholic  form,  662 
From  opium-eating,  662 
Neurotic-form,  662,  663 
symptoms,  663 
pain,  663 
duration,  663 
paralysis,  663 
Diagnosis,  603 
A  true  neuralgia,  663 
From  Inm bo-abdominal  neuralgia,  663 

dermalgia,  664 

gastralgia,  664 

rheumatic  pains,  664 

ileus,  664 

hepatic  colic,  664 

renal  colic,  664 

syphilitic  colic,  664 

intestinal  catarrh,  664 
Prognosis,  664 
Termination,  664 
in  death,  664 
in  recovery,  664 
Treatment,  664 
Removal  of  cause,  664,  665 
Of  nervous  form,  665 
Flatulent  form,  665 
Hysterical  form,  664 
Preventive,  665,  666 
Constitutional,  665 
Local,  665 
Use  of  bromides,  665 

of  iodide  of  potassium,  665 

of  iron,  665 

of  alum,  665 

of  arsenic,  665 

of  nitrate  of  silver,  665 

of  belladonna,  665 

of  valerianate  of  zinc,  665 

of  antispasmodics,  665 

of  opium,  665 

of  heat,  665 

of  cold,  665 

of  sinapisms,  665 

of  spinal  applications,  664,  665 

of  cathartics,  665 

of  chloroform,  665 


Enteraloia  (Intbbtinal  Colic) — ^Treat- 
ment :  Use  of  puncturing  of  colon, 
665 
of  alkalies,  666 
of  creasote,  666 
of  enemata,  666 
of  tobacco,  666 

of  phosphate  of  sodium  as  preventive, 
666 
Diet,  666 
milk,  666 
Enteritis,  catarrhal,    complicating    gastric 

cancer,  560 
Enteritis,  Pseudo-hismbranous,  763 
Synonyms,  763 
Definition,  763 
History,  763 
Etiology,  764 
Age,  influence  on  causation,  764 
Sex,  influence  on  causation,  764 
Temperament,  influence  on  causation, 

764 
Determinative  causes,  765 
Perversion  of  nutrition  and  innerva- 
tion, 765 
Wet  and  cold,  765 
Food,  improper,  765 
Fecal  impaction,  765 
Cathartics,  abuse,  765 
Parasitic  growths,  relation  to  causation, 

765 
Ovarian  disease,  relation  to  causation, 

765 
Menstrual  disorders,  relation  to  causa- 
tion, 765 
Prostatic  disease,  relation  to  causation, 
765 
Symptoms,  765 
Digestive  derangements,  765 
Obscurity  of  early,  765 
Initial,  765 

Irregularity  of  bowels,  765 
Abdominal  soreness,  765 
Vomiting  of  mucus  and  blood,  765 
Heat  in  rectum,  765 
Depression  of  vital  powers,  765,  766 
Loss  of  strength,  765,  766 
Pulse,  state  of,  766 
Tongue,  state  of,  766 
Mouth,  state  of,  766 
Ulceration  of  tonsils,  766 
Physiognomv,  766 
Skin,  state  of,  766 
Urine,  condition  of,  766 
Of  paroxysms,  766 
Stools,  character  of,  766 
mucous  exudates  in,  766 
frequency  of,  766 
painful,  766 
Pain,  character  and  seat  of,  766 
Appetite,  loss  of,  766 
Nervous  disturbances,  766,  767 
Hysterical,  767 
Perversions  of  sensation,  767 
Headache,  767 

Special  senses,  perversion  of,  767 
Uterine  disorders,  767 
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ENTERmSyPsETTDO-MiacBRANOtTS — ^Pathol- 
ogy, 767 
Views  08  to  nature  of,  767 
Croupous  nature  ofj  767,  768 
Inflammatory  nature  of^  768 
Morbid  anatomy,  769 
Muoous  membrane,  lesions  of,  769 
Bestriction  of  false  membrane  to  large 

intestine,  769 
False  membrane,  characters,  769,  770 
chemical  characters,  772 
microscopic  appearance  of,  770 
origin  from  muciparous  glands,  772 
Diagnosis,  773 
From  muoous  discharges   of  chronic 
diarrhcea,  773 
enteritis,  773 
faXtj  discharges  of  chronic  hepatic 

and  duodenal  disease,  773 
dischar^res  of  cholera,  773 
Prognosis,  774 

Cause  of  death,  774 
Duration,  774 
Treatment,  774 
Of  paroxysms,  774 
Of  intervals^  775 
Local,  775 
Genersl,  775 
Hygienic,  776 
Diet,  776 
Kxercise,  776 
U^e  of  enemata,  774 
of  castor  oil,  774 
of  mercniy,  774 
of  rhubarb,  774 
of  sodium  bicarbonate,  774 
of  ipecacuanha,  775 
of  sulphur,  775 
of  Plummer's  pill,  775 
of  morphia,  hypodermically,  775 
of  opium,  775 
of  nitrate  of  silver,  775 
of  sulphate  of  sine,  775 
of  sulphate  of  copper,  775 
of  iron,  775 
of  nitro-muriatic  acid,  hot  solutions 

locally,  775 
of  copaiba  and  cubebs,  775 
of  tar,  775 
of  arsenic,  776 
of  corrosive  sublimate,  775 
of  iodide  of  potassium,  775 
of  cod-liver  oil,  776 
of  counter-irritation,  776 
of  mineral  waters,  776 
Enteroliths,  influence  on  causation  of  intes- 
tinal obstruction,  838 
Enterotomy  in  intestinal  obstruction,  867 
Entorectomy  in  intestinal  obstruction,  866 
Epigastric    prominence,    in    dilatation  of 
stomach,  596 
fulness  ip  catarrh  of  bile-ducts,  1053 
tenderness,  in  jaundice,  979 

in  pancreatic  diseases,  1116,  1119 
Epileptic  attacks  from  Ascaris  lumbricoides, 
953 
from  tape-worm,  940 


Epistazis  in  occlusion  of  bile-ducts,  1089 
in  acute  yellow  atrophy  of  liver,  1028 
in  purpura  hfemorrhagica,  188 
in  scurvy,  179,  180 
Epithelial  form,  flat  and  cylindrical^elled, 
of  gastric  cancer,  564,  565 
desquamation  in  acute  intestinal  catarrh, 
677 
Epithelium,  detachment  of,  in  superficial 
glossitis,  355 
changes  in,  in  acute  oesophagitis,  411 
in  acute  peritonitis,  1134,  1135 
in  chronic  pharyngitis^,  403 
in  tonsillitis,  384 
Epsom  salts,  use  of^  in  tonstipation,  655 
and  senna,  use  of,  in  ascites,  1 179 
in  Oxyuris  vermicularis,  951 
Erethistic  form  of  scrofulous  habit,  243 
Eivot,  local  use  of,  in  chronic  pharyngitis,  405 
Use  of,  in  diabetes  mellitus,  227 
in  chronic  intestinal  catarrh,  718 
in  ulceration  of  oesophagusy  418 
in  purpura,  193 
in  stomatorrhagia,  371 
EnK>tin,  local  use,  in  prolapsus  ani,  921 
Use  of,  in  dysentery,  812 
in  hemorrhage  from  bowels,  834 
in   hemorrhages  of  hepatic  drrhoeifl, 

1002 
in  hemorrhoids,  923,  924 
in  intestinal  ulcer,  829 
in  acute  yellow  atrophy  of  liver,  1030 
in  simple  ulcer  of  stomach,  525 
Erosions,  hemorrhagic,  of  stomach,  529 

of  teeth  in  hereditary  syphilis,  298 
Errors  in  diet,  influence' on  cansatioo  of 
functional  dyspepsia,  442 
of  chronic  gastritis,  470 
of  gout,  112 
as  a  cause  of  jaundice,  977 
Eructations  in  functional  dyspepsia,  449 
in  chronic  gastritis,  473 
in  cancer  of  stomach,  540 
in  dilatation  of  stomach,  593 
and  borborygmi  in  enteralgia,  661 
Eruption  of  purpura  hfemorrhagica,  188 
rheumatica,  189 
simplex,  187 
Eruptive  diseases,  influence  on  causation  of 
acute  gastritis,  464 
fevers,  influence  on  causation  of  chronic 
gastritis,  470 
of  acute  intestinal  catarrh,  671 
of  scrofula,  237 
Erysipelas  as  a  cause  of  infantile  peritoni- 
tis, 1172 
complicating  mercurial  stomatitis,  S46  ^ 
Erysipelatous  form  of  aaite  pharyngitis^ 
nature,  393 
of  acute  pharyngitis,  symptoms,  396 
of  acute  pharyngitis,  treatment,  399 
Erythema  intertrigo,  892 
of  hereditary  syphilis,  2^  / 
compi  icati  ng  gonorrhoral  rheumatism,  1 0H 
Erythematous  form   of  acute  pharyngitis 

symptoms,  394 
Eschar  in  cancrum  oris,  characters  of,  340 
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Ether,  nse  of,  in  hepatic  colic,  1082 
Etiology  of  ascites,  1173 

of  catarrh  of  bile-ducts,  1051 

of  biliary  calculi,  1063 

of  cancrum  oris,  339 

of  cholera  morbus,  720 

of  ooostipatioD,  639,  850 

of  diabetes  mellitus,  203 

of  dysentery,  786 

of  functional  dyspepsia,  438 

of  enteralgia,  6o9 

of  pseudo-membranoos  enteritis,  764 

of  entero-colitis,  726 

of  fistula  in  ano,  897 

of  gastralgia,  4o9 

of  acute  gastritis,  464 

of  catarrhal  form  of  acnte  gastritis,  464 

of  erythematous  form  of  acute  gastritis, 
465 

of  chronic  gastritis,  470 

of  superficial  glossitis,  355 

of  chronic  superficial  glossitis,  366 

of  parenchymatous  glossitis,  359 

of  glossitis  parasitica,  358 

of  glossanthrax,  368 

of  ffout,  109 

of  hemorrhoids,  882 

of  internal  hemorrhoids,  884 

of  hemorrhage  from  bowels,  830 

of  acute  intestinal  catarrh,  669 

of  chrooic  intestinal  catarrh,  699 

of  intestinal  indigestion,  623 

of  intestinal  ulcer,  823 

of  cancer  of  intestines,  868 

of  jaundice,  975 

of  abscess  of  liver,  1002 

of  acnte  yellow  atrophy  of  liver,  1023 

of  amyloid  liver,  1040 

of  carcinoma  of  liver,  1033 

of  cirrhosis  of  liver,  990 

of  fatty  liver,  10-16 

of  hycfatidsof  liver,  1101 

of  hypenemia  of  liver,  983 

of  macroglossia,  350 

of  morbid  dentition,  371 

of  cancer  of  oesophagus,  429 

of  dilatation  of  oesophagus,  430 

of  spasmodic  stricture  of  oesophagus,  419 

of  organic  stricture  of  oesophagus,  422 

of  ulceration  of  oesophagus,  418 

of  acute  oesophagitis,  409 

of  chronic  oesophagitis,  416 

of  pancreatic  diseases,  1114 

of  acute  secondary  pancreatitis,  1128 

of  carcinoma  of  pancreas,  1123 

of  chronic  intestmal  pancreatitis,  1121 

of  obstruction  of  pancreatic  duct,  1129 

of  acute  diffuse  peritonitis,  1136 

of  infantile  peritonitis,  1 172 

of  acute  pharyngitis,  390 

of  chronic  pharyngitis,  402 

of  tuberculous  pharyngitis,  400 

of  syphilitic  pharyngitis,  406 

of  proctitis,  887 

of  pruritis  ani,  909 

of  purpura,  190 

of  hypertrophic  stenosis  of  pylorus,  615 

Vol.  II.— 77 


Etiolo^  of  rachitis,  137 
of  dilatation  of  rectal  pouches,  885 
of  fissure  of  anus  and  rectum,  888 
of  neuralgia  of  rectum,  909 
of  non  malignant  rectal  stricture,  885 
of  obstruction  of  rectum,  889 
of  prolapse  of  rectum,  881 
of  ulceration  of  rectum  and  anns,  894 
of  peri-rectal  and  anal  abscesses,  895 
of  rheumatism,  acute,  19 
of  chronic  articular  rheumatism,  69 
of  gonorrhoeal  rheumatism,  102 
of  muscular  rheumatism,  74 
of  rheumatoid  arthritis,  88 
of  atrophy  of  stomach,  616 
of  cancer  of  stomach,  531 
of  cirrhosis  of  stomach,  612 
of  dilatation  of  stomach,  587 
of  acute  dilatation  of  stomach,  610 
of  hemorrhage  from  stomach,  580 
of  rupture  of  stomach,  618 
of  simple*  ulcer  of  stomach,  481 
of  stomatorrhagia,  370 
of  aphthous  stomatitis,  325 
of  catarrhal  stomatitis,  321 
of  mercurial  stomatitis,  344 
of  stomatitis  ulcerosa,  336 
of  scrofula,  232 
of  scurvy,  169 
of  tabes  mesenterica,  1185 
of  thrombosis  and  embolism  of  portal 

vein,  1095 
of  thrush,  331 
of  tonsillitis,  380 

of  tuberculous  ulceration  of  tongne,  369 
of  typhlitis,  814 
Etymology  of  dysenterjr,  777 
Euonymin,  use  of,  in  biliousness,  968 
in  intestinal  indigestion,  636 
in  jaundice,  982 

in  acute  jellow  atrophy  of  liver,  1030 
in  hepatic  colic,  1082 
Eustron^lus  gisas,  957 
Evacuation  of  abscess  of  liver,  1021 
Eye    affections,   complicating    gonorrhoeal 
rheumatism,  106 
diseases,  complicating  rheumatoid  arth- 
ritis, 84 
Exacerbations,  frequency    of,    in    chronic 

gout,  121 
Exanthemata,  acute,  influence  on  causation 

of  tabes  mesenterica,  1186 
Exanthematous  form  of  acute  pharyngitis, 

nature,  393 
Excision,  in  prolapsus  ani,  919 
in  hypertrophy  of  tongue,  354 
of  rodent  ulcer  of  rectum,  913 
of  cancer  of  rectum,  914,  915 
Elxercise,  importance  of,  in  biliary  calculus 
state,  1079 
in  lithiemia,  971 

in  pseudo-membranous  enteritis,  776 
necessity    of,    in    functional    dyspepsia, 
454 
in  hypenemia  of  liver,  988 
in  treatment  of  gout,  130, 131 
in  scrofula^  252 
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Exercise,  value  of,  in  treatment  of  constipar 
tion,  651,  653 
in  chronic  intestinal  catarrh,  714^  716 
in  intestinal  indigestion,  632 
Expectoration  in  chronic  pharyngitis,  404 
Extractum  pancreatis,  in  carcinoma  of  pan- 
creas, 1128 
use  of,  in  entero-oolitis,  752 
in    chronic    interstitial    pancreatis, 
1122,  1123 
Extravasations  of  blood  into  hepatic  tissues, 

in  hypeneniia  of  liver,  988 
Extremities,  appearance  of,  in  rachitis,  155 
Exudates  in  stools  of  pseudo^membranous 

enteritis,  766 
Exudations,  characters  of,  in  gout,  115 
fibrinous,  in  local  peritonitis,  1160 
thickness  of,  in    tubercular   peritonitis, 
1167 


F. 

Facial  paralysis  in  diabetes  mellitus,  206 
False  membranes,  cysts  o(  in  acute  peri- 
tonitis, 1134 
disposition  of,  in  acute  peritonitis,  1134 
in  pseudo-membranous  enteritis,  766 
characters  of,   in  pseudo-membranous 

enteritis,  769-772 
thickness  of,  in  tubercular  peritonitis, 
1167 
Farinaceous  foods,  analysis  of^  750,  751 
use  of,  in  cholera  infantum,  754 
in  entero-colitis,  753,  754 
Fatigue,  influence  of,  on  causation  of  gonor- 
rhoea! rheumatism,  103 
and  exhaustion,  influence  of,  on  causation 

of  acute  rheumatism,  22 
and  strain,  muscular,  influence  of,  on  caus- 
ation of  muscular  rheumatism,  75 
Fat  in  blood  of  diabetes  mellitus,  207 

seat  of  deposit,  in  fatty  liver,  1047,  1048 
Fats  and  oils,  absorption  of,  in  digestion, 

623 
Falty  degeneration  of  pancreas,  1128 

of  cells  in  scrofulous  inflammation,  239 
of  gastric  walls  in  dilatation  of  stomach, 

600 
of  gastric  vessels,  in  simple  ulcer  of 

stomach,  51 1 
gastric,  influence  on  causation  of  dilata- 
tion of  stomach,  590 
of  heart,  complicating  cancer  of  stom- 
ach, 500 
infiltration  of  pancreas,  1128 
liver,  1046 

metamorphosis  of  pancreas,  1128 
stools  in  diseases  of  pancreas,  1115,  1122, 
1125,  1131 
Febrile  states,  influence  of,  on  causation  of 
functional  dyspepsia,  440 
affections,  influence  of^  on  causation  of 

superficial  glossitis,  355 
diseases,  influence  of,  on  causation  of  in- 
testinal indigestion,  623 
Fecal  accumulations,  in  constipation,  644 
tumor,  characters  of^  852 


Fecal  impaction,  influence  of,  on  cansatioo 
of   pseudo-membranous    enteritiai 
765 
in    intestinal    obstruction,    treatment, 
863 
vomiting,  in  gastric  cancer,  significance, 
558 
in  stricture  of  bowel,  856,  858 
in  intestinal  obstruction,  840,  843^  848 
Feces,  color,  in  jaundice,  978 
collection  of^  in  vermiform  appendix,  an  a 

cause  of  typhlitis,  814 
impaction  of,  tr^tment,  918 
wire-drawn,    in    non-malignant     rectal 
stricture,  886 
Feet,  deformities  of,  in  general  rheumatoid 

arthritis,  82 
Fehling's  test  for  sugar  in  urine,  212 
Fermentation  test  for  sugar  in  urine,  212 
Fetid  secretions,   in   gangrenous  form  of 

acute  pharyn^tts.  396 
Fever,  in  catarrh  of  bile-aucts,  1054 
in  occlusion  of  biliary  passages,  1090 
in  constipation,  648 
in  dysentery,  796 
in  entero-colitis,  734,  736 
in  acute  gout,  119 
in  hepatic  colic,  1072 
in  acute  intestinal  catarrh,  681 
in  chronic  intestinal  catarrh,  700 
in  jaundice,  980 

in  acute  secondary  pancreatis,  1121 
in  suppurative  pylephlebitis,  1099 
in  tabes  mesenterica,  1190 
in  trichinosis,  960 

in  typhlitis  and  perityphlitis,  818,  819 
Fibrin,  amount   of,  in    blood   of  scorvy, 

174 
Fibrinous  exudations  in  acnte  pe^itoDiti^ 
1133,1134 
in  local  peritonitis,  1160 
Fibromata  of  stomach,  579 
Filaria  lentis,  964 
loa,964 
mediensis,  962 
restiformis,  964 
sanguinis,  963 
tradiealis,  964 
Filth,  influence  of,  on  causation  of  entero- 
colitis, 730 
of  tabes  mesenterica,  1186 
Fingers,  clubbing  of^  in  scrofula,  246 
Fish  as  a  source  of  Bothriocephaius  latm, 

939 
Fissure  of  anus  in  cirrhosis  of  liver,  994 

of  anus  and  rectum,  888 
Fistula  in  ano,  897 
Fistulffi,  biliarv,  1068,  1074 
in  constipation,  645,  648 
formation  of,  by  gall-stones,  1068 

in  chronic  intestinal  catarrh,  703 
gastro-colic,  in  simple  ulcer  of  stomach, 

508 
gastro-cutaneous,  in  simple  ulcer  of  stom- 
ach, 500 
gastro-duodenal,  in  umple  ulcer  of  stoiD- 
ach,  508 
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Fistuls,  gastro-pleural,  in  simple  ulcer  of 
stomach,  508 
in  cancer  of  stomach,  formation  of,  558 
in  ulceration  of  oesophagus,  418 
Fistulous  openings   into  viscera  in   acute 

pancreatitis,  1121 
flat-cellecl  epithelial  form  of  gastric  cancer, 

5(55 
Flatulence  in  constipation,  646,  647 
in  functional  dyspepsia,  449 
in  acute  intestinal  catarrh,  treatment,  693 
in  simple  uK-er  of  stomach,  494 
and  colic  in  intestinal  indigestion,  treat- 
ment, 636 
Flatulent  form  of  enteralgia,  treatment,  665 
Flesh-worm,  957 
Flexure  of  thigh  upon  leg  in  paratyphlitis, 

819 
Flour-ball,  use  of,  in  infant  feeding,  754, 

755 
Fluctuation  in  abscess  of  liver,  1011 
Flukes,  liver,  1109 
Fluke-worms,  946 
Foetus  in  utero,  syphilitic  infection  of  mother 

by,  262 
Follicles,  changes  in,  in  acute  oesophagitisy 
412 
enliirgemcnt  of,  in  chronic   pharyngitis, 

403 
in  test!  mil,  lesions  of,  in  dysentery,  798 
Follicular  pharyngitis,  402 
ulcers  in  acute  intestinal  catarrh,  676 

of  stomach,  529 
ulceration  of  chronic  intestinal  catarrh, 
treatment,  718 
of  rectum  and  anus,  894 
Fomentations,  hot,  in  hepatic  colic,  1082 
Fontanels,  condition  of,  in  rachitis,  146 
Food,  amount  of,  ingested  by  healthy  infants, 
746 
certain,  influence  of,  on  causation  of  gas- 

tralgia,  460 
improper,  influence  of,  on  causation  of 
biliary  calculi,  1065 
of  catarrh  of  bile-ducts,  1052 
of  cholera  morbus,  721 
of  constipation,  643,  851 
of  dysentery,  791 
of  functional  dyspepsia,  442,  443 
of  enteral gia,  660 
of  pseudo  -  membranous   enteritis, 

765 
of  entero-colitis,  726 
of  acute  gastritis,  465 
of  parenchymatous  glossiti-s,  360 
of  chronic  intestinal  catarrh,  700 
of  intestinal  indigestion,  625 
of  diseases  of  pancreas,  1114 
of  chronic  pharyngitis,  402 
of  rachitis,  144 
of  aphthous  stomatitis,  326 
of  catarrhal  stomatitis,  322 
of  stomatitis  ulcerosa,  336 
of  scrofula,  232 

of  tabes  mesenterica,  1185,  1186 
inabDity  to  ingest  large  quantities  of,  in 
cirrhosis  of  stomach,  613 


Food,  peptonized,  use  of,  in  functional  dys- 
pepsia, 453 
in    chronic    interstitial    pancreatis, 
1122,1123 
retention  of,  in  dilatation  of  oesophagus, 

431 
uncooked,  as  a  cause  of  intestinal  worms, 
931 
Foods,  saccharine,  use  of,  in  diabetes  melli- 
tus,  220 
and  drinks,  admissible  in  diabetes  melli- 

tus,  220,  221 
certain,  as  a  cause  of  spasmodic  stricture 

of  oesophagus,  420 
farinaceous,  for  infants,  analyses,  750,  751 
use  of,  in  cholera  infantum  and  entero- 
colitis, 753 
Foreign  bodies,  influence  of,  on  causation  of 
occlusion  of  biliary  passages,  1084 
of  enteralgia,  660 
of  clironic  intestinal  catarrh,  700 
of  typhlitis,  816,  817 
as  a  cause  of  hemorrhage  of  bowels, 
830 
of  chronic  oesophagitis,  416 
Formad  on  scrofulous  peculiarity,  232 
Formication  of  right  leg  in  typhlitis  and 

perityphlitis,  818 
Frequency  of  stricture  of  bowel,  854 
of  intestinal  ulcer,  823 
of  acute  yellow  atrophy  of  liver,  1023 
of  cancer  of  stomach,  532 
of  simple  ulcer  of  stomach,  481,  482 
of  tab^  mesenterica,  1184 
Friction  sound  in  perihepatitis,  989 
Frictions,  use  of,  in  cholera  morbus,  724 
Friedrichshall  water,  use  of,  in  intestinal  in- 
digestion, 636 
Fruit,  necessity  of,  for  prevention  of  scurvy, 

183 
Fulness  after  eating  in  functional  dyspepsia, 
448 
and  weight  in  dilatation  of  stomach,  593 
Functional  dyspepsia,  436 
disorders  of  liver,  965 
diseases  of  stomach,  436 
obstruction  of  bowel,  diagnosed  from  or- 
ganic, 859 
Furuncular  eruptions  in  hereditary  syphilis, 

280 
Furunculi  of  anus,  892 

G. 

Gall-bladder,  changes  in,  from  biliary  cal- 
culi, 1066 
distension  of,  from  occlusion  of  biliary 

ducts,  1085 
dropsy  of,  from  biliarv  concretions,  1077 

from  occlusion  of  biliary  ducts,  1086 
lesions  of,  in  chronic  intestinal  catarrh, 

705 

puncture  of,  for  relief  of  biliary  calculi, 

1081 

of  occlusion  of  biliary  passages,  1 094 

and  hepatic  tubes,  character  of  contents  of, 

m  occlusion  of  biliary  ducts,  1085 
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Gullic  acid,  nse  of,  in  acute  inteBtinal  ca- 
tarrh, 695 
in  chronic  intestinal  catarrh^  717 
Gall-8ton^  1058 
diagnosis  of  presence  of,  1078 
impaction  of,  1074 
influence  of,  on  causation  of  acute  perito- 

tonitis,  1139 
as  a  cause  of  intestinal  obstruction,  839 
migration  of,  1067 

by  artificial  routes,  1068,  1074 
symptoms  due  to,  1070 
passage  of,  a  cause  of  perihepatitis,  989 
presence  of,  as  a  cause  of  obstruction  of 
pancreatic  duct,  1130 
symptoms  due  to,  1069 
treatment,  1079 
Galvanism,  use  of,  in  muscular  rheumatism, 

76 
Gangrene  in  cancnun  oris,  date  of  appear- 
ance, 342 
of  tongue  in  parenchymatous  glomitis,  362 
of  bowel  in  intussusception,  845,  849 
in  acute  oesophagitis,  413 
in  acute  pancreatitis,  1118 
ooCTirrence  of,  in  tonsillitM,  383 
Gangrenous  form  of  acute  pharyngitis,  395 
Gas  in  arteries  from  perforation  in  simple 
gastric  ulcer,  510 
source  of,  in  intestinal  indigestion,  627 
Gaseous  distension  of  gut,  in  intestinal  ob- 
struction, tapping  in,  865 
eructations  in  dilatation  of  stomach,  na- 
ture of,  503 
Gastralgia  in  cirrhosis  of  stomach,  613 

in  acute  rheumatism,  42 
Gastraixsia     (Cardialoia,    Spasm    or 
Stomach),  459 
Definition,  459 
Varieties,  459 
Etiology,  459 

PreoLspoeing  causes,  460 
Depre»»ed  vitality,  460 
Nervous  excitability,  460 
Female  sez,  460 
Menstruation,  460 
Anaemia,  460 
Blood-poisons,  460 
Malaria,  460 

Gout  and  rheumatism,  460 
Certain  foods,  460 
Disease  of  nerve-centres,  460 
Exciting  causes,  460 
Venereal  excesses,  460 
Abuse  of  narcotics,  460 
Keflex  causes,  460 

Aifections  of  bladder  and  kidneys^  460 
of  uterus,  460 
of  ovaries,  460 
Symptoms,  460 
Pain,  460 
character  of,  460 
seat  o(  460,  461 
hysterical  phenomena,  461 
tongue,  461 
vomiting,  461 
Diagnosis,  461 


Gastbaloia    (Carptaixyta,    8pa9x    of 
bToMAciiJ — Diagnosis:  From  in- 
flammation of  stomach,  461 
From  organic  gastric  aflTediona,  461 
gastric  ulcer  and  cancer,  461 
rheumatism  of  abdominal  masdei) 

462 
hepatic  colic,  462 
Prognosis,  462 
Treatment,  462 
Kadical,  462 
Palliative,  463 
of  chlorosis  and  anemia,  462 
of  irritable  nervous  8>*8tem,  -163 
of  hysterical  phenomena,  463 
of  pain,  463 
Use  of  iron,  form,  462 
of  quinine,  462 
of  arsenic,  462 

of  nux  vomica  and  strychnia,  463 
of  silver  salts,  463 
of  valerianate  of  zinc,  463 
of  bromides,  463 
of  electricity.  463 
of  bismuth,  463 
of  hydrocyanic  acid,  463 
of  morphia,  463 
of  spirits  of  chloroform,  463 
of  hot  water,  463 
Travel,  403 
Change  of  air,  463 
Gkutralgia  distinguished   from  enteralgia, 

664 
Gastrectasia.    See  DUaUUion  of  Siomadi 
Gastric  catarrh  of  phthisis,  treatment  oi^47S 
disease,  chronic^  influence  on  causation 

of  atrophy  of  stomach,  616 
fluids  of  cancer  of  stomach,  absence  of  free 

hydrochloric  add  in,  543 
fflands,  alterations  in  chronic  gastritis^  472 
juice,  action  of,  437,  620,  621 

excess  of,  influence  on  causation  of  in- 
testinal indigestion,  626 
erosion  by,  as  a  cause  of  intestinal  ni- 
cer, 824,  825 
secretion,  deficient,  as  a  cause  of  functiooal 

dyspepsia,  441 
tubules,  alterations  in  chronic  gastritis 
472 
atrophy  of,  in  atrophy  of  stomach,  616 

in  cirrhosis  of  stomach,  614 
degeneration  of,  in  atrophv  of  stomach, 

616 
origin  of  cancer  of  stomach  from,  563, 
504 
nicer,  artificial  production  of  514 
vertigo,  in  functional  dyppensia,  451 
walls,  thickening  of^  in  cirrnosis  of  stom- 
ach, 614 
Gastritis,  Acutb  (Acute  Gastric  Ca- 
tarrh), 463 
Definition,  463 
Varieties,  464 
EtiolQc^,  464 
Predifiposing  causes,  464 
Of  catarrhal  form,  464 
Mechanical,  464 
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Gastbitis,  Acute  (Acute  Gastric  Ca- 
TARUU) — Etiology:  Weak  heart- 
actiijn,  464 

Organic  disease  of  heart  and  lungs,  464 
of  liver,  464 

Gout  and  rheumatism,  464 

Malarious  fevers,  464 

Passive  gastric  hypenemia,  465 

Erythematous  form,  465 

Frequency  in  children,  465 

Eruptive  disorders,  464 
fevers,  464 

Relation  to  brain  disorders,  465 

Exciting  causes,  465 

Catarrhal  form,  465 

Improper  food,  465 

Acrid  and  corrosive  poisons,  465 

Alcohol,  excessive  use  of,  465 

Erythematous  form,  465,  466 

Scarlatina,  466 
Morbid  anatomy,  466 

Diiiiculty  in  determining  poet-mortem 
changes,  466 

Catarrhal  form,  state  of  mucous  mem- 
brane, 466 

Erythematous  form,  state  of  mucous 
membrane,  466 

Acute  form,  state  of  mucous  membrane, 
466 

Toxic  form,  state  of  mucous  membrane, 
466 
Symptoms,  467 

Acute  toxic  form.  467 

Erythematous  form,  467 

Cholera  infantum,  467 

In  infants,  467 

Catarrhal  form,  467 

Pain,  467 

Thirst,  467 

Vomiting,  467 

Vomit,  character  of,  467 

Physiognomy,  467 

Coldness  of  surface,  467 

Prostration,  467 

Pulse,  467 

Temperature,  467 

Hiccough,  407 

Tongue,  state  of,  467 

Urine,  state  of,  467 

Cerebral  symptoms,  467 

Ueadache,  467 

Vertigo,  467 

Mental  depression,  467 

Dj'spnoea,  467 

Diarrhoea,  467 

Pain  after  eating,  467 
Diagnosis,  463 

From  brain  disease,  468 
Remittent  or  typhoid  fevers,  468 
Meningitis,  468 
Peritonitis,  468 
Prognosis,  468 
Treatment,  468 

Severe  forms,  468 

Rest  of  inflamed  organ,  468 

Diet,  468 

Of  thirst,  468 


GA6TRITI6,  Acute  (Acute  Gastbic  Ca- 
tarrh) —  Treatment:  Of  vomit- 
ing, 469 
Mild  forms,  469 
Rest,  469 
Diarrhoea,  469 
Pyrexia,  469,  470 
Pain,  469 
In  children,  469 
Convalescence,  470 
Use  of  ice,  468 

stimulants,  469 

ipecacuanha,  469 

(^omel,  469 

Bod.  bicarbonate,  469 

bismuth,  469 
salicylate,  469 

demulcent  drinks,  469 

hydrocyanic  acid,  469 

counter-irritation,  469 

baths,  cold,  470 
Gastritis,  Chronic  (Chronic  Gastric 
Catarrh),  470 
Definition,  470 
Etiology,  470 
Functional  gastric  disorders,  470 
Interference   with    portal    circulation, 

470,  471 
Rheumatism  and  gout,  470,  471 
Phthisis,  470,  471 
Renal  disease,  470 
Eruptive  diseases,  470 
Malarious  fevers,  470,  471 
Alcohol,  excessive  use  of,  470 
Errors  of  diet,  470 
Decomposition    of    ingested    aliment, 

470 
Weak  digestive  power,  470 
Injudicious  medication,  470 
Disease  of  heart  and  lungs,  471 
Aniemia,  471 
Anatomical  characters,  471 
Lesions  of  mucous  membrane,  471,  472 
Soflening  of  mucous  membrane,  471 
Thinning  of  gastric  walls,  47  i 
Scirrhous  state  of  pyloric  orifice,  471 
Ulceration  of  pvloric  orifife,  472 
Hypertrophy  of  pyloric  orifice,  472 
Dilatation  of  stomach,  472 
Hvpertrophy  of  interstitial  tissue,  472 
Glands,  gastric,  alterations  in,  472 
Tubules,  gastric,  alterations  in,  472 
Symptoms,  472 
Of  difficult  digestion,  473 
Pain,  473 

Burning  sensation  in  epigastrium,  473 
Tenderness  on  pressure  of  epigastrium, 

473 
Ap])etite,  impaired,  473 
Nausea  and  vomiting,  473 
Vomiting,  time  of,  473 
Vomit,  nature  of,  473 
Tongue,  condition  of,  473 
lireath,  condition  of,  473 
Thirst,  473 
Jaundice,  474 
Sympathetic  nervous  symptoms,  474 
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GASTBlTIBy    ChBOKIC    (ChrOKIG    GaSTSIC 

Catarbu  )  —  Syni  ptoms :   Mucous 
membranes,  freedom  from  pain  in 
disorders  of,  474 
sympathetic  phenomenon  in  disor- 
ders of,  474  • 
Grastric    irritation,    tendency    to    ter- 
minate in  cerebral  inflammation, 
474 
Convulsion,  474 
Headache,  474 
Vertigo,  474 

Heart,  disturbance  of^  474 
Dyspncea,  475 
Constipation,  475 
Piles,  475 
Diarrhoea,  475 
Urine,  state  of,  475 
Emaciation,  475 
Diagnosis,  475 
From  atonic  dyspepsia,  475 
Gastric  cancer,  476 
ulcer,  476 
Treatment,  476 
Importance  of  rest,  476 
Diet,  476 
Milk,  use  of,  476 
Diluents,  use  of^  477 

mode  of  administering,  477 
Gum-water,  477 

Use  of  alkaline  carbonates,  477 
Alkaline  mineral  waters,  477 
Cai'lsbad  water,  477 
Marienbad  waters,  477 
Hot  water,  477 

mode  of  administering,  478 
Bismuth,  478 
Charcoal,  478 
Mercurials,  478 
Nitrate  of  silver,  478 
Astringents,  478 
Stomach-pump,  478 
Counter-irritation,  479 
Mucous  vomiting,  478 
Constipation,  478 
Gastric  catarrh  of  phthisis,  475 
Gastritis,  catarrhal,    complicating    simple 
ulcer  of  stomach,  502 
chronic  catarrhal,  as  a  cause  of  cirrhosb 
of  stomach,  612 
complicating  gastric  cancer,  560 
influence  on  causation  of  dilatation  of 
stomach,  590 
( rastro-duodenal  catarrh,  signs  of,  in  acute 

yellow  atrophy  of  liver,  1027 
Gastrodynia,  459 

Gastro-intestinal  canal,  state  of^  in  cancrum 
oris,  341 
condition  of,  in  parenchymatous  glossi- 
tis, 362 
in  hereditary  syphilis,  306 
catarrh,  signs  of,  in  catarrh  of  bile- 
ducts,  1053 
in  carcinoma  of  liver,  1038 
of  cirrhosis  of  liver,  treatment,  1001 
sipns  of,  in  hypenemia  of  liver,  086 
catarrhal  symptoms  in  jaundice,  977 


Gastro-intestinal  disorders,  influence  on  cau- 
sation of  superficial  glossitis,  355 
in  morbid  dentition,  374 
lesions  in  tabes  mesenteries,  1188 
Gastro-colic  fistulse,  in  gastric  cancer,  558 

in  simple  gastric  ulcer,  508 
Gastro-cutaneous  fistulse^  in  simple  uloer  of 

stomach,  500 
Gastromalacia,  618 
Gastro-pleural   listulae,in  simple  nicer  cf 

stomacli,  508 
Gastrorrhagia,  580 

Gastrostomy  in  cancer  of  stomach,  578 
in  dilatation  of  stomach,  609 
use  of,  in  cancer  of  oesophagus,  428 
in  dilatation  of  oesophagus,  435 
in  organic  stricture  of  oesophagus,  426 
Grargles,  use  of,  in  acute  phar>'ugitiB,  397 

in  tonsillitis,  388 
General  progressive  form   of   rheumatoid 

arthritis,  symptoms,  SO 
Genito-urinaryafletxions,  complicating  gout, 

123 
Geographical  distribution  of  cholera  mor- 
bus, 720 
of  diabetes  mellitus,  203 
of  acute  intestinal  catarrh,  669 
of  cancer  of  stomach,  535 
of  simple  ulcer  of  stomach,  485 
of  tabes  mesenterica,  1184 
Grerm,  infective,  origin  of  acute  rheumatism, 

26 
Glands,  abdominal,  diseases  of,  1182 
bronchial  and  traclieal,  enlargement  in 

rachitis,  153 
changes  in,  in  scrofula,  239,  240 
gastric,  alterations,  in  chronic  goi^tritis,  472 
of  Lieberkiihn,  elongation  of,  in  chiunic 

intestinal  catarrh,  703 
lymphatic,  enlargement  of,  in  tuberculooi 
pharyngitis,  401 
swelling  of,  m  aaite  pharyngitis,  395 
mesentericchangein,in  tab^  mesenteries, 

1187 
pharyngeal,  hypertrophy  o^  in  chronic 
pharyngitis,  403 
GTX)Ssms,  354 
Definition,  354 
Glossitis,  superficial,  355 
Definition,  355 
8vnonyms,  355 
Etiology,  355 
Teetn,  irregular  and  jagged,  355 
Tobacco,  355 

Liquids,  hot  and  acrid,  355 
Kervous  irritation,  355 
Stomatitis,  355 
Febrile  aflections,  355 
Gastro-intestinal  disease,  355 
Patholog}'  and  morbid  anatomy,  355 
Nature,  355 

Lesions,  description  of,  355 
Epithelium,  increase  and  detachneot 

of,  355 
Papillie,  enlargement,  355,  356 
Unilateral,  356 
Psoriasis  lingue,  356 
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Glossitis,  Superficial — ^Pathology:   Super- 
ficial ulceration,  356 

Microeoopic  appearance,  356 

Ichthvo6i8  linguse,  356 

Belative    frequency  of,  in  smokers 
and  non-suiokers,  356 

Termination  in  epithelioma,  356 
Symptoms,  357 

Local,  357 

General,  357 
Diagnosis,  357 
Treatment,  357 

Importance  of  treating  gastric  com- 
plications, 557 

Local,  357 

Of  ulcers,  357 

Removal  of  imperfect  teeth,  357 
Glomiii  Parasitica  {Black  tongue),  357 
Definition,  3o7 
Synonyms,  357 
History,  357 
Etiology,  358 

Faulty  nutrition,  358 

Chlorate  of  |x)ta8h,  use  o^  358 

Syphilis,  358 
Pathology  and  morbid  anatomy,  358 

Discoloration  of  tongue,  358 

Papillae,  enlargement  of,  358 

Parasitic  growth,  358 
microscopic  an^iearance,  358 
mode  of  development,  358 
seat  of,  358 
Symptoms,  359 
Diagnosis,  359 
Prognosis,  359 
Treatment,  359 

Indications,  359 

Local,  359 

Use  of  potassium  chloride,  359 
sodium  borate,  359 
Oloseitisy  Parenchymatous,  359 
Definition,  359 
Synonyms,  359 
History,  359 
Etiology,  359 

Impaired  health,  359 

Atmospheric  changes,  359 

Cold  and  damp,  359 

Age,  360 

Influenza,  360 

Improper  and  acrid  food,  360 

Certain  plants,  300 

Tobacco,  300 

Acute  exanthemata,  360 

Disease  of  mucous  membranes,  360 

Endemic  and  epidemic  nature,  360 

Traumatic  form,  360 

Teeth,  irregular,  360 

Injuries,  300 

Acrid  and  irritant  poisons,  360 

Saliva  of  the  toad,  360 
Symptoms,  360 

Mode  of  onset.  360 

Tongue,  condition  of,  361 
enlargement  of,  361 
■ptLin  in,  361 
desquamation  o^  361 


GLOfiSms,    Parenekymnioua  —  Symptoms : 
Tongue,  chronic  induration  of,  361 
gangrene  of,  361 

Lymphatic  gland^  swelling  of,  361 

Respiration,  laborious,  361 

De^utition,  difficult,  361    ' 

Physiognomy,  361 

Saliva,  dribbling,  361 

Thirst,  362 

Cough;  362 

Pyrexia,  362 

Pulse,  362 

Skin,  condition  of,  362 

Gastro-intestinal  canal,  condition  of^ 
362 

Nervous  system,  362 

Resolution,  362 

Suppuration,  362 

Gangrene  of  tongue,  362 
Duration,  362 
Complications,  362 

DifiTused  inflammation  of  areolar  tis- 
sue between  genio-hyo-glossi  mus- 
cles, 362 
Pathology  and  morbid  anatomy,  363 

Chordo-tympani  and  glosso-pharyn- 
geal  nerve,  relation  to  causation, 
363 

Tongue,  infiltration  of,  by  fibrin  and 
serum,  363 

Epithelium,  changes  in,  363 

Suppuration,  nature  of,  363 
seat  of  pointing,  363 

Gangrene  of  tongue,  cause  of,  363 

Muscles,  condition  of,  in  diffuse  inter- 
connective  tissue  inflammation,  363 
Diagnosis,  363 

From  hypertrophy  of  tongue,  364 
cystoma  of  tongue,  364 
Prognosis,  364 
Mortality,  364 
Treatment,  364 

Of  mild  cases,  364 

Antiphlogistic,  364 

Of  debility,  364 

Of  severe  cases,  365 

Of  localized  form,  365 

Diet,  365 

Enemata,  nutrient,  365 

Abscesses,  365 

Of  tumefaction  of  tongue,  365 

Of  gangrene  of  tongue,  366 

Local,  365 

Use  of  aconite,  364 
of  tartar  emetic,  364 
of  leeching,  364 
of  venesection.  364 
of  iron  and  quinia,  365 
of  deep  incisions,  365 
of  astrmgents,  365 
of  detergent  washes,  365 
of  spray  of  ammonium  chloride, 
365 
OloMtitU,  Chronte,  366 
GloKfiliAf  Chronic  Superficial^  366 
Etiology,  366 

Dyspepsia,  366 
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GL0681TI8,  Chrome   Superficial — Etiology: 
Chronic  alcoholism,  366 
Symptoms,  366 
Fain  in  taking  acid  food,  366 
Sensation  of  enlarged  tongue,  366 
Tongue,  appearance  of,  366 

furrows  of,  366 
Fapille,  enlarged,  366 
Ulcers,  superficial,  366 
Pathology,  367 
Diagnosis,  367 
From  syphilis,  867 
epithelioma,  367 
Prognosis,  367 
Treatment,  367 
Cleanliness,  necessity  of,  867 
Diet,  367 
Exercise,  367 
Avoidance  of  alcohol,  367 
Local,  367 
GlouUis.  Chronie  ParenehymaiouMf  367 
Definition,  367 
Pathology^  368 

Connective-tissue  hyperplasia,  368 
Symptoms,  368 
Tongue,  induration  of,  367,  368 
circumscribed  tumefaction  of,  367, 

368 
lofis  of  sensibility  of,  367,  368 
enlargement  or  atrophy  oi^  367, 868 
chronic  abscess  of.  368 
Pain  in  taking  aria  and  sapid  food, 

368 
Difficult  articulation  and  deglutition, 
368 
Diagnosis,  368 

From  cystic  tumor,  368 
Prognosis,  368 
Treatment,  368 
Local,  368 
General,  368 
GlosaatUhrca  ( Carbuncle  of  Tongue^  MoMq' 
nant  Pugiule  of  Tmffiu),  368 
Definition,  368 
Etiology,  368 
Symptoms,  368 
Prognosis,  368 
Treatment,  368 
Gluten  bread,  use  of,  in  diabetes  mellitus,222 
Glycosuria,  artificial,  methods  of  produc- 
Uon,  195-199 
influence  of  vaso-motor  nerves  on  produc- 
tion, 196-199 
relation  of  sympathetic  nerve  to,  196 
oomplicatiug  gout,  123 
hepatic,  973 
Gold  and  silver,  use  of,  in  acute  yellow  atro- 
phy of  liver,  1030 
Grold  and  sr^dium  diloride,  use  of,  in  amy- 
loid liver,  1046 
in  cirrhosis  of  liver,  1001 
Gkinorrho^a  complicating  gout,  123 

of  rectum,  treatment  of,  918 
Gonorrhoea!  bursitis,  symptoms  of,  105 
poison,  influence  on  causation  of  proctitis, 

888 
rheumatism,  102 


Gout.  108 
Definition,  108 
Synonyms^  108 
Classification,  108 
History,  109 
Etioloff^,  109 
Preaisposing  causes,  109 
Heredity,  109 
Sex,  109 
Age,  110 

Temperament,  110 
Vicious  hygiene,  influence  ci,  on  cainoh 

tion,  110 
Luxurious  living,  influence  ot,  <m  cans- 

ation,  110 
Poverty,  influence  of,  on  causation,  110, 

111 
Alcoholic  liquors,  influence  o(  on  caus- 
ation, 111 
Fermented    liquors,   influence   oi^  on 

causation,  111 
Malt  liquors,  influence  of,  on  causation, 

111 
Cider,  influence  of,  on  causation,  111 
Lead-poisoning,  relation  off  to  caus^* 

tion,  111 
Exciting  causes,  112 
Errors  in  diet,  112 
Sudden  changes  in  temperature,  112 
Traumatism,  112 
Nervous  exhaustion,  112 
Overwork,  112 
Sexual  excess,  112 
Pathology,  112 
Theories  r^arding,  112 
Litlivmic  theory,  112 
Chemical  theory,  112 
Defective  oxidation,  origin  ot,  firoui 

112,  113 
Uric-acid  theory,  112, 113 
objections  to,  113, 114 
Nervous  theory  of  origin,  114 
Morbid  anatomy,  115 
Changes  in  blood,  115 
Uric  acid,  excess  of,  in  blood,  115 
Urates,  deposits  of,  115 
Exudations,  composition  ol^  115 

location,  115 
Joints,  chances  in,  1 16 
Cartilages,  dianges  in,  115 
necrosis  of,  116 
relation  of,  to  nratic  deposjti^  116 
Synovial  membranes,  changes  in,  115 
Joints,  hyperplasia  of  connective  tissos 
of,  116 
abscesses  of,  116 
metatarso-phalangeal,  Inqueocy  of 

disease  of,  116 
most  afiected,  116 
Blood-vessels,  changes  in,  117 
Heart,  changes  in,  117 
Nerves,  changes  in,  117 
Kidneys,  changes  in,  117 
cirrhosis  of,  117 
de|KJsits  in,  117 

seat  and  character,  117 
nratic  deposits  in,  117 
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CtouT— Morbid  •Anatomy:  liver,  changes 
in,  117,  118 
Symptomsi  118 
PnMiromal,  118 
Derangemente   of   primary  digestion, 

118 
Dyspepsia,  118 

Constipation,  118 

Diarrhoea,  118 

Nervous   symptoms   accompanying, 
118 
DenuiKements  of  nutrition,  118 
Catarrhal  affections  of  slein,  118 

mucous  membranes,  118 
Debility,  118 

Irritability  of  temper,  118 
Hypochondriasis,  118 
Acute  articular  form,  119 

attack,  119 
Onset  119 
Fever,  119 
Sleeplessness,  119 
Pain,  119 
Local,  119 

Condition  of  joint,  1 19 
Reflex  muscular  spasm,  119 
Urine,  changes  in,  119 

amount  of  uric  acid  in,  during  attack, 
119 
Duration,  119 

Improved  health  following,  119 
Atonic  or  irregular  forms,  120 
General  symptoms,  120 
Dyspepsia,  120 
Urine,  changes  in,  120 

specific  gravity,  120 

amount  of  urea,  uric  acid,  and  urates, 
120 
Polyuria,  120,  123 
Articular  symptoms,  121 
Joints  most  aflected,  121 
Pain,  121 
Deformities,  121 
Exacerbations,  frequency  oi^  121 
Complications,  121 
Skin  affections,  121 
Perspirations,  local,  121- 
Seborrhoea,  121 
Eczema,  121 

relation  of,  to,  121,  122 

seat  and  character,  122 
Acne,  121 

Erythematous  affections,  1 21 
Aflections  of  mucous  membranes.  122 
Pharyngeal  and  laryngeal  catarrh,  122 
Bronchitis,  122 
Gastro-duodenal  catarrh,  122 
Intestinal  catarrh,  122 
GenitO'Urinary  affections,  123 
Vesical  catarrh,  123 
Gonorrhoea,  123 
Granular  kidney,  123 
Albuminuria,  123 

importance  of,  123 
Glycosuria,  123 
Gravel,  124 
Renal  colic,  124 


GooT — Complications:  Dysoria,  124 
Diagnosis*  124 
I&elation  of,  to  acute  and  chronic  rheu- 
matic diseases,  124 
to  gonorrhoeal  rheumatism,  124 
Importance  of  heredity  in,  125 
From  Acute  rheumatism,  125 
rheumatoid  arthritis,  125 
traumatic  joint  affections,  126 
nervous  arthropathies,  126 
Of  irregular  gout,  126 
Prognosis,  126 
Effects  of  renal  aflections  on,  127 
treatment  on,  127 
Treatment,  127 
Indications,  127 
Dietetic,  127 

Necessity  of  avoidance    of    carbohy- 
drates, 128 
of  fermented  alcoholic  liquors,  128 
of  beer  and  wine,  128 
of    saccharine    and     amylaceous 
foods,  128,  129 
Use  of  fattv  foods,  129 
of  succulent  v^^tables,  129 
of  milk,  129 
Proper  amount  of  food,  129 
Necessity  of  exercise,  130,  131 
Active  and  passive  exercise,  130 
Bathing,  130 
Baths,  use  of,  130 
Climate,  130 
Medicinal,  131 
Of  the  dyspepsia,  131 
Gastro-intestinnl  catarrh,  131 
Use  of  pepsin  and  pancreatin,  131 
of  hydragogue  cathartics,  131 
of  natural  mineral  waters,  131 
of  iron,  132 

and  potash,  132 
of  alkalies,  132 
of  lithia  salts,  132 
of  potassium  salts,  132 
of  sodium  salts,  132 
Modes  of  administering  alkaline  salts, 

132,  133 
Use  of  iodine  salts,  132 

of  water,  133 
Of  acute  articular  gout,  133 
Antiphlogistic  method,  133 
Expectant  method,  133 
By  diet,  133 
Local,  134 

Abortive  method,  134 
Use  of  oolchicum,  134 
action  of,  1 34 
objections  to,  134 
method  of  administration,  135 
of  salicylic  acid  and  salicylates,  135 
oil  of  wintergreen,  136 
Gout,  influence  on  causation  of  chronic  in- 
testinal catarrh,  699 
of  rachitis,  144 
of  rheumatoid  arthritis,  89 
and  rheumatism,  influence  on  cansation 
of  acute  gastritis,  464 
Gravel  complicating  gout,  124 
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Guaiacum,  use  of,  in  chronic  articular  rhea- 
matism,  74 
in  tonsillitis,  388 
and  colchicum,  use  of,  in  constipation, 
656 
Guinea-worm,  962 

Gummata  of  lungs  in  hereditary  syphilis, 
307 
of  rectum  and  anus,  900 
Gummatous  infiltration  in  syphilitic  phar- 
yngitis, 407 
Gums,  state  of,  in  morbid  dentition,  373 

in  scurvy,  177 
Gnm- water,  use  of,  in  chronic  gastritis,  477 
Gymnastic  exercises,  use  oi^  in  rachitis,  166 

Habit,  influence  on  causation  of  constipa- 
tion, 640 
scrofulous,  peculiarities  of,  243,  244^ 
Hsunatemesis  in  lardaceous  degeneration  of 
intestines,  875 
in  acute  yellow  atrophy  of  liver,  1028 
in  purpura  ha^morrhagica,  188 
in  scurvy,  180 

in  cancer  of  stomach,  treatment  of,  577 
in  dilatation  of  stomach,  594 
in  hemorrliage  from  stomach,  586 
in  simple  ulcer  of  stomach,  493 
Hematogenous  jaundice,  975 
Hsematuria  in  Bilharzia  haanatobia,  948 
in  Filaria  sanguinis,  963 
in  purpura  hemorrhagica,  188 
in  scurvy,  180 
Hiemaphifia,  influence  on  causation  of  stom- 
atorrhagia, 370 
of  hemorrhage  from  bowels,  830 
of  hemorrhage  from  stomach,  o82 
Hamamelis  virginica,  use  of,  in    hemor- 
rhoids, 923 
Hair,  growth  on  forehead  and  shoulders,  in 

scrofula,  246 
HaiiiB  on  mucous  membrane  of  anus,  892 
Hallucinations  in  constipation,  647 
Hand,  deformities  of  in  general  rheumatoid 

arthritis,  82 
Head,  changes  in,  in  rachitis,  146 
of  Tienia  saginata,  934 
of  tape- worm,  description  of,  932 
Headache  in  biliousness,  966 

in  catarrh  of  bile-ducts,  1054,  1056 
in  constipation,  646,  647,  853  ^ 
in  pseudo-membranous  enteritis,  767 
in  chronic  intestinal  catarrh,  708 
in  intestinal  indigestion,  628 
in  jaundice,  980 
in  lithoemia,  970 
in  acute  gastritis,  467 
in  chronic  gttstritis,  475 
in  scurvy,  180 

in  simple  ulcer  of  stomach,  494 
in  trictiinosis,  960 
and  vertigo,  in  cancer  of  stomach,  554 
Hearing,  disorders  of,  in  constipation,  647 
in  diabetes  mellitus,  205 
in  scurvy,  181 


Heart-action,  cause  of  slowing  o(  in  jaim- 

dice,  979 
Heart  affections  in  acute  rheumatism,  28, 31 
complicating  chronic  articular  rheuma- 
tism, 72 
disease,  influence  on  causation  of  chronic 
intestinal  catarrh,  700 
of  intestinal  indigestion,  626 
of  simple  ulcer  of  stomach,  487 
oi^nic,  influence  on  causation  of  oqd- 
stipation,  641 
as  a  cause  of  hypenemia  of  liver, 
984 
disease  of,  as  a  cause  of  asdtcB^  1 174 
complicating  simple  ulcer  of  stomach, 
503 
disturbance  in  biliary  concretions,  1077 
in  chronic  gastritis,  474 
in  intestiniu  indigoition,  628 
in  rachitis,  152 
lesions  of,  in  gout,  117 
in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  705 
in  acute  yellow  atrophy  of  liver,  1026 
weak,  as  a  cause  of  thrombosis  and  embol- 
ism of  portal  vein,  1095 
and   blood-vessels,  lesions  of,  in  acurw, 

172 
and  circulation,  condition  of^  in  bcdttv, 

179 
and  lungs,  disease  of,  influence  on  cansi- 
tion  of  acute  gastritis,  464 
of  chronic  gastritis,  471 
of  gastric  hemorrhage,  581 
and  membranes,  lesions  of,  in  acate  rfaeo- 
matism,  31-36 
Heartburn  ifi  functional  dyspepsia,  449 

in  dilatation  of  stomach,  593 
Heat,  extreme,  influence  on  canaatioo  of 
cholera  morbus,  720 
of  aphthous  stomatitis,  326 
of  mouth,  in  aphthous  stomatitis,  329 

in  stomatitis  ulcerosa,  337 
in  rectum  in  psendo-membranoos  enteritis, 

765 
use  of,  in  enteralgia,  665 

in  hemorrhage  from  bowels,  834 
Heberden's  nodo^iiues  of   rheumatoid  ar- 
thritis, 86 
Hectic  in  chronic  intestinal  catarrh,  709 
in  chronic  form  of  peri-rectal  and  anal 
abscesses,  896 
Hemiplegia  following  chronic  intestinal  ca- 
tarrh, 710 
Hemorrhage,  frequency  of,  in  scurvy,  179, 

180 
Hemorriiaok  fbom  BowEua,  830 
General  renmrks,  830 
Etiology,  830 
Constipation,  830 
Scybalous  niaMNcs,  830 
Hemorrhoids,  830 
Anal  flssnre,  830 
Foreign  bodies,  830 
Abuse  of  cathartics,  830 
Parasites.  831 
Anomalies  in  intestinal  waUa,  831 
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Hemorrhage.  FROM  Bowels— Etiology: 

Dysentery,  831 

Typhoid  fever,  831 

Embolism,  831 

Tuberculous  and  syphilitic  ulceration, 
831 

Invagination,  831 

Polypi,  831 

Tumors,  831 

Diseases  of  blood-vessels,  832 

Acute  infectious  diseases,  832 

Ileemophilia,  832 

Leucheemia,  832 

Anseniia,  pernicious,  832 

Of  melaena  neonatorum,  832 
Morbid  anatomy,  832 
Symptoms,  832 

Pains  and  borborygmi,  833 

Blood,  appearance  of,  833 

Stools,  tarry,  833 

Concealed  form,  833 

Collapse,  833 

Synw>pe,  833 

Aniemia,  progressive,  833 
Diagnosis,  833 
of  seat,  833 

importance  of  examination  of  rectum 
in,  834 
Treatment,  834 

Kest,  834 

Of  collapse,  834 

Of  anaemia,  834 

Diet,  834 

Cold,  use  of,  834 

Ice-water  injections,  834 

Er^otin,  use  of,  834 

Opium,  use  of,  834 

Tannic  acid,  834 

Tincture  of  iron,  834 

Acetate  of  lead,  834 

Alum,  834 

Turpentine,  834 

Alcohol,  834 

Heat  for  collapse,  834 

Transfusion  of  blood,  834 

Milk,  use  of,  834 
Hemorrhage  from  bowels,  in  intestinal  ulcer, 
827 

mucous  surfaces  in  acute  yellow  atrophy 
of  liver,  1028 

mouth.    See  Stomatorrhagia, 

occlusion  of  biliary  passages,  1089 

stomach,  580 

rectum,  899 
in  cancrum  oris,  341 
in  internal  hemorrhoids,  884 
in  acute  yellow  atrophy  of  liver,  1030 
Hemorrhages  in  cirrhosis  of  liver,  994 
into  pancreas,  1129 
in  purpura  haemorrhagica,  183 
in  cancer  of  stomach,  545 
in  simple  ulcer  of  stomach,  492 
in  suppurative  pylephlebitis,  1100 
in  cancer  of  rectum  and  anus,  904 
in  polypi  of  rectum,  882 
sudden  suppression  of,  as  a  cause  of  hyper- 
semia  of  liver,  984 


Hemorrhagic  diathesis,  tendency  to,  in  jaun- 
dice, 981 
effusion  into  peritoneum,  1 1  SO 
extravasations  in  acute  pancreatitis,  1118 
in  liver  tissue  in  acute  yellow  atrojihy 
of,  1025 
form  of  acute  intestinal  catarrh,  treat- 
ment, 698 
Hemorrhoids,  882 
complicating  constipation,  645,  648 
external,  883 
internal,  883 

in  chronic  intestinal  catarrh,  706 
in  intestinal  indigestion,  627 
in  amyloid  liver,  1044 
in  cirrhosis  of  liver,  994 
influence  on   causation    of   hemorrhage 
from  bowels,  830 
Hepar  adijxwum,  1046 
Hepatic  calculi,  1058 
colic,  1058,  1070 
distinguished  from  enteralgia,  664 
relation  to  malaria,  1071,  1072 
disease,    as   a    cause    of    hemorrhoids, 
884   ^ 
complicating  chronic  intestinal  catarrh, 

710 
influence  on  causation  of  chronic  intes- 
tinal catarrh,  700 
disturbance,    influence  on  causation  of 

functional  dyspepsia,  447 
duct,  cause  of  occlusion  of,  1084 

efiects  of  occlusion  of,  10S5 
dulness,  increased,  in  hypenemia  of  liver, 

986 
form  of  functional  dyspepsia,  treatment, 

457 
glycosuria,  973 

resonance  on  percussion,  significance,  1156 
secretion,  deflcient,  in  intestinal  indiges- 
tion, treatment,  635 
Hepatogenous  jaundice,  976 
Hereditary  nature  of  rachitis,  144 

syphilis.     See  SyphUiSj  Heieditary, 
Heredity,  influence  on  causation  of  consti- 
pation, 640 
of  diabetes  mellitus,  203 
of  functional  dyspepsia,  438 
of  enteralgia,  659 
of  gout,  109 

of  cancer  of  intestine,  869 
of  chronic  intestinal  catarrh,  699 
of  intestinal  indigestion,  623 
of  carcinoma  of  liver,  1033 
of  purpura,  191 
of  acute  rheumatism,  21 
of  chronic  articular  rheumatism,  70 
of  gonorrhoeal  rheumatism,  103 
of  muscular  rheumatism,  75 
of  rheumatoid  arthritis,  88,  91 
of  scrofula,  232 
of  cancer  of  stomach,  535 
of  tonsillitis,  380 
of  tabes  mesenterica,  1 1 05 
Hernia,  complicating  constipation,  648 
internal,  laparotomy  for,  866 
strangulated,  forms  of,  843 
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Hemue,  weight,  influence  on  causation  of 

dilatation  of  stomach,  590 
Hernial  sacs,  stomach  in,  617 
Herpes  of  anus,  892 

zoster  due  to  biliary  calculi,  1078 
Herpetic  form  of  acute  pharyngitis,  nature 
and  course,  392 
tonsillitis,  etiology,  380 
forin  of  tonsillitis,  treatment  of,  388 
Hiccough  in  acute  gpastritis,  467 
in  spasmodic  stricture  of  oesophagus,  420 
in  cancer  of  stomach,  540 
Histology  of  gastric  cancer,  563,  564,  565 
History  of  catarrh  of  bile-ducts,  1051 
of  cancrum  oris,  338,  339 
of  cholera  morbus,  719 
of  dysentery,  777 
of  enteralgia,  658 

of  pseudo-membranous  enteritis,  763 
of  acute  yellow  atrophy  of  liver,  1023 
of  gout,  109 

of  glossitis  parasitica,  357 
of  parenchymatous  glossitis,  359 
of  acute  intestinal  catarrh,  667 
of  macroglossia,  349 
of  acute  oesophagitis,  409 
of  organic  stricture  uf  oesophagus,  422 
of  spasmodic  stricture  of  oesophagus,  419 
of  diseases  of  pancreas,  1112 
of  paratyphlitis,  814 
of  acute  pharyngitis,  400 
of  peritonitis,  1132 
of  introduction  of  opium  in  trevtment  of 

acute  peritonitis,  1146-1151 
of  rheumatoid  arthritis,  78 
of  scurvy,  167-169 
of  cancer  of  stomach,  530 
of  cirrhosis  of  stomach,  61 1 
of  dilatation  of  stomach,  586 
of  simple  ulcer  of  stomach,  480 
of  tab^  mesenterica,  1183 
of  thrush,  331 
of  tonsillitis,  379 
of  typhlitis,  814 
Hoarseness  in  chronic  pharyngitis,  404 
Hob-nail  appearance  of  hepatic  surface  in 

cirrhosis  of  liver,  992 
Hog,  Trichina  spiralis  in.  958 
Hooklets,  in  fluid  of  hydatids  of  liver,  sig- 
nificance, 1105 
Hot  climates,  influence  on  causation  of  in- 
testinal indigestion,  624 
drinks,  as  a  cause  of  acute  oesophagitis, 
410 
influence  on  causation  of  chronic  oesoph- 
agitis, 416 
embrocations  in  typhlitis,  820 
season,  influence  on  causation  of  dysen- 
tery, 787 
weather,  intestinal  afiections  of  children 
in,  726 
Hot-water  injections  in  pseudo-membranous 
enteritis,  774 
in  intestinal  obstruction,  860 
in  intestinal  ulcer,  829 
use  of,  in  gastnilgia,  463 
in  chronic  gastritis,  477 


Hot-water  injections,  lue  o^  in  pruritus  ani, 
917 
in  sphincterismus,  916 
Hour-glass  contraction  of  stomach,  617 

in  gastric  cancer,  566 
Hutchinson  on  peculiarities  of  inciaor  teeth 

in  hereditary  syphilis,  293,  294 
Hunyadi  Janos  water,  use  o^  in  intesti- 
nal indigestion,  636 
Hydatid  tumors,  varieties  and  seat,  944 
Hydatids  of  liver,  1101 
Hydrocephalus,  spurious,  in  entero-oolitis, 

t'So 
Hydrochloric  acid,  use  of,  in   functiooal 
dyspepbia,  456 
free,  detection  of^  in  fluids  of  gastric 

cancer,  543 
use  of,  in  dilatation  of  stomach,  609 
Hydrocyanic  acid,  use  of,  in  cholera  mor- 
bus, 725 
in  functional  dyspepsia,  458,  459 
in  gastralgia,  463 
in  acute  gastritis,  469 
Hydrogen  peroxide,  use  of,  in  tuberculoos 

pharyngitis,  402 
Hydrophobia,  influence    on    causation    ol 
spasmodic  stricture  of  oesuphagua^ 
419 
Hydrotherapy,  use  of,   in  functional  dytr 

pepsla,  457 
Hydrothorux,  complicating  gastric  cancer, 

560 
Hygiene,  bad,  influence  on  causation  of 
scrofula,  232 
improper,    influence     on    causation   of 
chronic  intestinal  catarrh,  699 
Hygienic  treatment  of  diabetes  mellitus.  225 
of  pseudo-membranous  enteritis,  776 
of  lutestinal  indigestion,  632 
of  chronic  intentitial  pancreatitis,  11*22 
of  obstruction  of  pancreatic  duct,  1131 
of  acute  rheuiuatiiim,  69 
of  muscular  rheiuiiatism,  77 
of  rheumatoid  arthritis,  101 
of  scurvy,  183 
of  tabes  mesenterica,  1 194 
Hypenemia  of  liver,  963 

relation  to  causation  of  diabetes  melli- 
tus, 195 
Hyperplasia  and  atrophy  of  liver,  in  ph(«- 

phorus-poisoning,  1031 
Hyperpyrexia  in  acute  rheumatism,  29,  CO 
of  acute  rheumatism,  treatment  o^  66- 

68 
treatment,  in  acute  intestinal  catarrh,  692 
Hypertrophy,  of  intestinal  walls  in  oouiii- 
pation,  644 
of  gastric  wails  in  stenosis  of  pylorus, 
615 
in  dilatation  of  stomach,  5d9 
of  tongue,  349 
Hypochondria  in  fatty  liver,  1048 
Uypochrondriatsis  in  functional  dysftepsia, 
451 
in  gout,  118 
Hyp<x:hondrium,  right,  uneasiness  in,  from 
gall-Btonoi,  1069 
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Hypodermatic  alimentation  in  simple  ulcer 
of  stomach,  525 
use  of  iron  in  simple  ulcer  of  stomach, 
628 
Hypogastric  plexus,  lesions,  in  acute  peri- 
tonitis, 1130 
Hypophosphates,  use  of,  in  scrofula,  252 
Hyposiatic  congestion  of  lungp  in  entero- 
colitis, 734 
pneumonia,  in  entero-colitis,  735 
Hysteria  in  hepatic  colic,  1071 
influence    on    causation    of  oesophageal 
paralysis,  429 
Hysterical  form  of  enteralgia,  treatment,  664 
origin  of  spasmodic  stricture  of  (Esopha- 
gus, 767 
phenomena  in  gastralgia,  461 
symptoms  of  pseudo-membranous  enteri- 
tis, 767 

I. 

Ice,  use  of,  in  cholera  infantum,  762 
in  cholera  morbus,  725 
in  entero-colitis,  762 
in  acute  gastritis,  4GS 
in  acute  intestinal  catarrh,  689,  690, 

^  693,  698 
in  intestinal  ulceration,  829 
in  acute  pancreatitis,  1120 
in  acut«  pharyngitis,  397 
in  acute  oesophagitis,  416 
in  rectal  hemorrhage,  927 
in  cancer  of  stomach,  576 
in  simple  ulcer  of  ntomach,  525 
in  aplithous  stomatitis,  330 
in  catarrhal  stomatitis,  325 
in  tonsillitis,  3SS 
local  use  of,  in  intestinal  obstruction,  864 
IcM^Uy,  in  proctitis,  919 
Ice-bag,  use  of,  in  typhlitis  and  perityph- 
litis. 822 
Ice-water,  influence  on  causation  of  cholera 
morbus.  721 
injections  in  dysentery,  810 

in  hemorrhage  from  bowels,  834 
in  hemorrhage  from  rectum,  927 
Icterus,  925 
Icthyosis  linguse,  356 
Idiocy  and  cretinism,  relation  to  macroglos- 

sia,  350 
Idiopathic  causes  of  gastric  hemorrhage,  582 
pancreatitis,  acute,  1118 
t<^msii litis,  379 
Idiosyncrasy,  influence  on  causation  of  en- 
teralgia, 660 
of  acute  intestinal  catarrh,  671 
of  intestinal  indi^tion,  623 
Igni  puncture,  use  of,  in  hypertrophy  of 

tongue,  354 
Ileitis,  667,  683 

Ileo<»cal  yalve,  lesions  of,  in  entero-colitis, 
737 
variety  of  intussusception,  846 
Ileo-colitis  of  acute  intestinal  catarrh,  lesions 

of,  674 
Ileum,  lesions  o^  in  eijitero-colitis,  737 


Ileus,  distinguished  from  enteralgia,  664 
Impacted  feces,  influence  on  causation  of 
ulceration  of  rectum  and  anus,  894 
Impaction  of  biliary  calculi,  1074 
of  foreign  bodies,  as  a  cause  of  intestinal 
oostruction,  837 
Impurities  of  air,  influence  on  causation  of 

entero-colitis,  728-730 
Indsion,  deep  in  parenchymatous  glossitis, 
365 
in  fissure  of  anus,  912 
in  fistula  in  ano,  922 
Incisions,  use  of,  in  acute  pharyngitis,  397 
Incisor  teeth,  Hutchinson  on  peculiarities 
of,  in  hereditary  syphilis,  293,  294 
Indigestion.    See  Functional  JJymepna. 
influence  on  causation  of  constipation,  642 

of  enteralgia,  660 
in  atrophy  of  stomach,  616 
Indigo-carmine  test  for  sugar  in  urine,  216 
Individual  predisposition,  influence  on  caus- 
ation of  gastric  cancer,  537 
Induration  of  tongue  in  clironic  parenchy- 
matous glossitis,  367 
in  tubercular  ulceration  of  tongue,  369 
Infants,  treatment  of  constipation  in,  656 
Infants'  foods,  farinaceous,  analysis  of,  750, 

751 
Infantile  peritonitis,  1172 
Infection,  syphilitic,  of  child  at  moment  of 
conception,  262,  267 
during  birth,  269 
during  utero-gestation,  267 
of  mother  by  foetus  in  utero,  262 
Infectious  diseases,  acute,  as  a  cause  of  hem- 
orrhage from  stomach,  581 
Infiltration,  fatty,  of  pancreas,  1128 
Infiltrating  form  of  carcinoma  of  liver,  1034 
Inflammation,  scrofulous,  Comil  and  Kan- 

vier  on  causes  of,  239 
Inflammatory  affections  of  pancreas,  1118 
diseases  of  stomach,  436 
nature  of  syphilitic  pharyngitis,  406 
nature  of  rachitis,  137,  138 
theory  of  origin  of  gastric  ulcer,  512 
Inflation  of  stomach,  value,  in  diagnosis  of 

gastric  cancer,  549 
Ingluvin,  use  of,  in  simple  ulcer  of  stomach, 

525 
Inhalations,  steam,  use  of,  in  acute  pharyn- 
gitis, 397,  398 
Injection  of  bowel  in  intestinal  obstruction, 
864 
of  ice-water  in  hemorrhage  from  rectum, 

927 
subcutaneous,  of  oil,  in  simple  ulcer  of 
stomach,  525 
Injections  of  hot  water,  in  intestinal  ulcer, 
829 
uterine,  influence  on  causation  of  acute 
]>eritonitis,  1140 
Injury,  influence  on  causation  of  acute  inte» 
tinal  catarrh,  673 
of  acute  oesophagitis,  41 1 
of  diseases  of  pancreas,  1114 
of  acute  peritonitis,  1140 
of  acute  pharyngitis,  391 
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Injury,  influence  on  causation  of  rheuma- 
toid arthritis,  91 
of  scrofula,  2*36 
of  cirrhosis  of  stomach,  612 
of  rupture  of  stomach,  618 
of  simple  ulcer  of  stomach,  486 
Injuries,  influence  on  causation  of  diabetes 
mellitus,  203 
of  parenchymatous  glossitis,  360 
Inosite  in  diabetic  urine,  20S 

test  for,  in  diabetic  urine,  217 
Inspissated  bile,  1058 

treatment  of,  1079 
Intellect,  state  of,  in  rachitis,  149 
Intermarriage  of  scrofulous  persons,  249 
Intermittence  of  pain  in  simple  ulcer  of 

stomach,  491 
Intermittent  fever,  complicating  chronic  in- 
testinal catarrh,  710 
influence  on  causation  of  simple  gastric 
ulcer,  488 
Internal  hemorrhoids,  symptoms  of,  883 

strang^ilated  hernia,  forms  of,  843 
Interstitial  hepatitis,  P90 

keratitis  in  hereditary  syphilis,  299 
pancreatitis,  chronic,  1121 
Intestines,  Canceb  of,  868 
Definition,  868 
Etiology,  868 
Forms  of,  868 
Scirrhous,  868 
Lympho-sarcoma,  868 
Cvlinder-cell,  868 
C!)lloid,  868 
Primary,  808 
Secondary,  868 
Relative  frequency,  868 
Seat,  8(i9 

of  secondary  form,  869 
Age,  influence  of,  on  causation,  869 
Sex,  influence  of,  on  causation,  869 
Heredity,  influence  of,  on  causation,  869 
Exciting  causes,  869 
Symptoms,  869 

Vagueness  of  early  symptoms,  869 
Irregular  bowels,  869 
Undefined  pains,  869 
Physiognomy,  869 
Tumor,  presence  of,  869 
character  of,  870 
pain  in,  870 
pulsation  of,  870 
Of  duodenal  form,  870 
pain  in,  870 
vomiting  in,  870 
Of  lower  intestine,  870 
constipation,  871 
stools,  bloody  and  mucous,  871 
sudden  disappearance  of  symptoms 
from  softening  of  tumor,  871 
(Edema,  871 
Wasting,  871 
Cachexia,  871 
Duration,  871,  873 
Morbid  anatomy,  871 
Cylinder-cell   epithelioma   most  com- 
mon form,  871 


Intestines,   Cancer   o^ — Morbid   Anat« 
omy:  Method  of  growth,  872 
Scirrhous  form,  method  of  srrowth  of, 

872 
Ulceration  in,  872 

Colloid  furm,  method  of  growth  of,  872 
Invasion  of  neighboring  parts,  873 
Secondary  to  hepatic  cancer,  873 
Melanotic  sarcoma,  secondary  to  tumor 
of  eye  or  skin,  873 
Diagnosis,  873 
Of  duodenal  form,  873 

from  pyloric  cancer,  873 
Tumor,  significance  of,  873 

from  fecal  tumor,  873 
Significance  of  cancerous  fragments  in 
stools,  873 
Prognosis,  873 

Death,  cause  of,  873 
Treatment,  874 
Diet,  874 
Intestines,  Lardaceoub  Degeneratios 
OP,  874 
Synonyms,  874 
Frequency,  874 

Symptoms,  absence  of  specific,  874 
Diarrhoea,  874 

Hemorrhage  from  bowels,  874 
lifematemesis,  875 
General  condition,  875 
Death,  cause,  875 
Morbid  anatomy,  875 
Seat  of  degeneration,  875 
Mucous  membrane,  lesions  of,  875 
Iodine  test,  875 
Methyl-aniline-riolet  test,  875 
Method  of  testing,  876 
Ulceration  and  enlargement  of  mucona 

suriace,  876 
Microscopic  appearance  of  lardaceoub 

materials,  876 
D^eneration  of  the  vessels,  876 
Diagnosis,  876 
Prognosis,  876 
Treatment,  876 
Incurability  of^  876 
Diet,  876 
Of  diarrhoea,  876 
Bismuth  subnitrate,  use  o(  in  latige 

doses,  876 
Of  hemorrhage,  876 
Intestinal  Affections  of  Childrsk  in 
Hot  Weather,  726 
Eniero-edUiSy  726 
Etiology,  727 
Summer  heats,  727 
Season,  727,  728 
Vitiated  air,  728-730 

nature  of  impurities  in,  729 
gases,  729 

organic  matter,  729 
Over-crowding,  730 
Fihh,  730 

Improper  food,  731,  732 
Artificial  feeding,  731 
Poor  breast-milk,  731 
Impure  cow*s  milk,  731 
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Intestinal  Affections  of  Children  in 
Hot  Weather:   EnUro-Oiliiis — 
Etiology:  Age,  influence  on  cautta- 
tion,  732 
Relation  of  dentition  to,  733 
Symptoms,  733 
Onset,  733 

Stools,  characters  of,  733,  734,  736 
Tongue,  state,  733 
Vomiting,  733 
signiticani«  of  date  of  appearance 
of,  733,  734 
Vomit,  characters,  733 
Pulse,  state  of,  73i,  736 
Fever,  734,  736 
Skin,  state  of,  734,  736 
Kidneys,  state  of,  734 
Skin  eruptions,  734 
Hypostatic  congestion  of  lungs,  734 

pneumonia,  735 
Spurious  hydrocephalus,  73d 

symptoms,  735 
Convalescence,  736 
Death,  <«iuse  of,  736 
Wasting,  736 
Drowsiness,  735,  736 
Morbid  anatomy,  736 
Hypenemia  of  mucous  membrane, 

737 
Duodenum,  lesions  of,  737 
Jejunum,  lesions  of,  737 
Ileum,  lesions  of,  737 
Ileo-csecal  valve,  thickening  of,  737 
Ulcers,  737,  738 

seat  of;  737,  738 
Mucous  membrane,  softening  of,  737 
Colon,  lesions  of,  738 
Solitary  glands,  enlargement  of,  738 
Peyer^s  patches,  enlargement  of,  738 
Appendix    vermiform  is,  lesions   of, 

738 
Mesenteric  glands,  enlargement  of; 

739 
Stomach,  lesions  of;  739 
Mouth,  lesions  of,  739 
Liver,  lesions  of,  739 
Lungs,  lesions  of,  740 
Brain,  lesions  of,  740 
Diagnosis,  740 
Significance  of  abdominal  tenderness, 
740 
Prognosis,  741 
Mortality,  726,  727 
Cholera  Infantwny  or  Ou)terifonn  DiarrhooOj 
741 
Nature,  744 

Kelation  to  thermic  fever,  745 
Symptoms,  741 
Onset,  741 
Stools,  741 

characters  of;  741 
Vomiting,  742 
Appetite,  impaired,  742 
Thirst,  742 
Tongue,  state  of,  742 
Temperature,  742 
Restlessness^  742 


Intestinal  Affections  of  Children  in 
Hot  We  vtiier:  Cholera  In/anluviy 
or  Ciwieri/unn  Dwrriwea  —  Symp- 
toms: Loss  of  strength,  742 

Emaciation,  742 

Urine,  sUte  of,  742 

Pulse,  state  of,  742 

Stupor,  742 
Morbid  anatomy,  742 

Rilliet  and  Barthez  on  lesions,  742 

Stomach,  lesions  of,  743,  744 

Intestinal  canal,  lesions  of,  743,  744 

Bacteria,  signiiicanoe  of,  744 
Diagnosis,  745 
Prognosis,  745 
Duration,  746 
Treatment,  746 

Preventive,  746 

Weaning,  time  for,  746 

Change  of  air,  746,  756 

Amount  of  fo<xl  ingested  by  healthy 
infants,  746 

Curative,  747 

Diet,  746,  748 

Milk,  use  of,  749 

Woman's  milk,  composition  of;  749, 
750 

Cow's  milk,  composition  of,  749,  750 

Farinaceous  foods,  analyses  of,  750, 
751 

Cow's  milk,  obiections  to,  749,  761 

Peptonized  milk,  use  of,  751,  753 

Mode  of  peptonizing,  752 

Oatmeal  and  barley  as  diluents,  753 

Farinaceous  foods,  use  of,  753 

Flour- ball,  use  of,  754,  755 

Liebig's  foods,  use  of,  754 

Nestle's  food,  use  of,  754 

Ridge's  food,  use  of,  754 

Condensed  milk,  use  of,  754 

Beef-,  mutton-,  and  chicken-tea,  use 
of,  755 

Necessity  of  cleanliness,  756 

Change  of  climate,  756 

Medicinal,  757 

Of  first  stage,  757 

Pur^tives,  use  of,  757 

Sodium  benzoate,  use  of,  757,  761 

Sodium  bicarbonate,  757 

Opium,  use  of,  758,  759 

Mist,  cretffi,  use  of,  758 

Bismuth  subnitrate,  use  of;  758 

Of  cholera  infantum,  759 

Of  cerebral  symptoms,  759 

Bromide  of  iiotassium,  use  of,  759 

Of  second  stage,  759 

Pepsin,  use  of,  760 

Calomel,  use  of,  760 

Lactopeptin,  use  of,  760 

Fnemata,  use  of,  760 

Argenti  nitratis,  use  o(  761 

Aloohol,  use  of,  761 

Of  vomiting,  761 

Lime-water,  use  of,  762 

Carbolic  acid,  use  of,  761 

Ipecacuanha,  use  of,  762 

Ice,  use  of,  762 
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Intestinal  Affections  of  Children  in 
Hot  Weatheb  :  Cholera  In/aiUum^ 
or  Choleriform  Diaarhaea  —  Treat- 
ment: Liquor  ferri  nitratis,  uae 
of,  702 
Intestinal  canal,  lesions  of,  in  cholera  in- 
fantum, 743,  744 

state  of,  in  catarrh  of  bile-duct,  1054 
Intestinal  Cataabh,  Acttte,  667 
Synonyms,  667 
History,  667 
Nature  and  classification,  668 

Inflammatory  nature,  668 
Etiology,  669 

Geographical  distribution,  669 

Race,  669 

Sex,  669 

Age,  670 

Climate,  669 

Summer  heats,  669 

Sudden  changes  of  temperature,  670 

Cold,  670 

External  bums,  670 

Impure  air,  67 U 

Sewer  gas,  670 

Temperament  and  idiosyncrasy,  671 

Previous  att^icks,  671 

Sedentary,  life,  671 

Abuse  of  tobacco  and  aloohol,  671,  672 

Constipation,  671 

Eruptive  fevers,  671 

Uraemia,  671 

Malaria,  671 

Chronic  wasting  diseases,  671 

Phthisis,  671 

Improper  and  excessive  food,  671,  672 

Irritant  and  caustic  poisons,  672 

Drastic  purgatives,  672 

Foreign  bodies,  672 

Impure  water,  672,  673 

Injury,  673 

Emotional  influence,  673 

Lesions  of  nerve-centres,  673 

Micro-organisms,  673 

Bacteria,  673 
Morbid  anatomy,  673 

External  appearance  of  intestines,  673 

Distension  ol  colon  and  cnscum,  673 
of  small  intestines,  673 

Color  of  intestines,  673 

Serous  membrane  of  intestines,  lesions 
of,  674 

Appearance  of  intestinal  contents,  674 

Intestinal  mucous  membi-une,  lesions  of, 
674 

Mucous  membrane,  seat  of  inflamma- 
tion of,  674 

Ileo-colitis,  674 

Duodenal  mucous  membrane,  lesions  of, 
674 

Hypenemia  of  mncous  membrane,  674 

Swelling  and  softening  o^  675 

Villi,  lesions  of,  675 

Solitary  glands,  lesions  of^  675 

Peyer's  patches,  tumefaction  of,  673 

Ulcers,  catarrhal,  676 
follicular,  676 


Intbbtikal  Catarrh,  Acute — Morhid 

Anatomy:  Ulcers,  seat  of,  676 
Mucous  collections,  676 
Vibrios  and  bacteria,  676 
Mesenteric  glands,  enlargement  c^  677 
Liver,  lesions  of,  677 
Spleen,  lesions  of,  677 
Kidneys,  lesions  of,  677 
Lungs,  lesions  of,  677 
Heart,  lesions  of,  677 
Brain,  lesions  of,  677 
Pathological  histolo^,  677 
Congestion  of  capillaries,  677 
Transudation  of  senim,  677 
Kupture  of  small  vessels,  677 
lucresAe  of  mucus,  677 
Origin  of  mucus,  677 
Increased  cellular  growth,  677 
Formation  of  ulcers,  677 
Desquamation  of  epithelium,  677 
Symptoms,  677 
Mild  forms  of,  678 
Onset  of,  678 
Pain,  678 

Stools,  character  of,  678 
Tongue,  dryness  of,  678 
Duration  of,  678,  681 
Severe  forms  of,  678 
Pain  and  colics,  679,  682 
Borboryemi,  679 
Tympanites,  679 
Abdomen,  intumescence  o(  679 
tenderness  of,  679 
soreness  on  moving,  679 
pain  in,  679,  682 
Diarrhoea,  679,  681 
Number  of  stools,  679 
Character  of  stools,  680,  681,  68S 
Color  of  stools,  680,  681,  682 
Blood  in  stools,  680,  681,  682 
Odor  of  stools,  680 
Tongne,  condition  of;  680, 681 
Thirst,  680,  681  ^  ^ 
Nausea  and  vomiting,  681 
Fever,  681 

Urine,  condition  of^  681 
Paraplegia  and  muscular  contrtction, 

681 
Delirium,  681 
Physiognomy,  681 
Emaciation,  682 
Collapse,  682 
Pulse,  682 
Duration,  682 
In  children,  682 
Loss  of  strength,  682 
Choleriform  diarrhora,  682 
Varieties  due  to  seat,  682 
Acute  duodenitis,  682 

relation  to  integumental  boni^68S 

symptoms,  682 
Deitis,  683 
jejunitis,  683 

symptoms,  683 
oolitis,  683 

symptoms,  684 

bloody  stools,  684 
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Inte^tkal  Catarrh,  Acute — ^Varieties 
due  to  Beat:  Acute  colitis,  tenes- 
mus, 684 
Proctitis,  684 

87mptom9,  684 

buniing  in  rectum,  684 

tenesmus,  684 

mucous  stools,  684 
Diagnosis,  GS4 
Of  ileo-colitls,  685 
Of  follicular  ulceration,  685 
In  children,  686 
From  typlioid  fever,  676,  685,  686 

dysentery,  686 

enteralgia,  686 

abdominal  rheumatism,  686 

lead  colic,  686 

peritonitis,  686 
Prognosis,  687 
Treatment,  687 
Prophylactic,  687 
Change  of  climate,  688 
Disinfection,  688 
Proper  clothing,  688 
When  arising  from  cold,  688 
heat«  68S 

undigested  food,  689 
Bright's  disease,  689 
phtliisis,  689 
Value  of  rest,  690 

of  counter-irritation,  688,  690,  698 
Of  thirst,  690 
Of  hyperpyrexia,  692 
Of  flatulence,  693 
Of  diarrhoea.  693 
Of  ulcers,  698 
Of  hemorrhagic  form,  698 
Of  choleraic  form  in  children,  698 

in  adults,  698 
Of  duodenitis,  698 
By  rectum,  697 
Diet,  687,  688,  690 

in  children,  692 

of  convalescence,  692 
Use  of  bloo<l-lctting,  690 

of  milk,  690,  691 

of  buttermilk,  691 

of  koumiss,  691 

of  eg^,  691 

of  beef-tea,  691 

of  raw-beef,  691 

of  milk,  690,  691 

of  poultices,  688,  690 

of  sinapisms,  688,  690 

of  ice,  089,  690,  693,  698 

of  warm  and  cold  baths,  692 

of  aconite,  689 

of  quinia,  692 

of  iaborandi,  688 

of  oismuth,  693 

of  alkalies,  693 

of  mineral  acids,  693,  694,  695 

of  opium,  689,  693,  698 

of  oxide  of  zinc,  694 

of  chalk  mixture,  694 

of  lime-water,  694 

of  cassava-water,  694 

Vol.  II.— 78 


Intestinal    Catarrh,    Acute  —  Treat- 
ment :  Use  of  sugar  of  lead,  694 

of  calomel,  695 

of  bichloride  of  mercury,  695 

of  vegetable  astringents,  695 

of  gallic  acid,  695 

of  tannic  acid,  695 

of  ipecsicuanha,  695 

of  coto-bark,  696 

of  alum,  696 

of  sulphate  of  copper,  696 

of  nitrate  of  silver,  696,  698 

of  oxide  of  silver,  696 

of  iron,  696 

of  carbolic  acid,  696 

of  creasote,  696 

of  salicylic  acid,  696 

of  sulpho-carbolate  of  calcium,  696 

of  enemata,  697 

of  irrigation  of  large  intestine,  697 

of  iced  cofiee  in  children,  698 

of  bromides,  698 

of  spirits  of  cimphor,  698 
Intestinal  Catarrh,  Chronic,  699 
Etiology,  699 
Age,  699 
Sex,  699 
Heredity,  699 
Bad  hygien^  699 
Overwork,  699 
Chronic  wasting  diseases,  699 
Phthisis,  699 
Brlght's  disease,  699 
Gout,  699 

Addi!4on's  disease,  700 
Syphilis,  700 
Malaria,  ;00 
Disease  of  heart  and  lungs,  700 

liver,  700 
Improper  food,  700 
Alcohol,  700 
Foreign  bodies,  700 
Chronic  lesions  of  bowels,  700 
Morbid  anatomy,  700 
Intestines,  seat  of  lesions,  700,  701 

alteration  in  calibre,  700 
Intestinal  walls,  hypertrophy,  700 
Mucous  membrane,  lesions  of,  700 
alteration  in  color,  701 
of  ileum,  swelling  of,  701 
.   hypertrophy  of  villi,  701 
Solitary  glands,  alterations  in,  702 
Peyer's  patches,  alterations  in,  702 
Colon,  ulcers  of,  702 

seat  and  character,  702 
perforating,  702 
Presence  of  pseudo-membrane,  702 
Veins,  varicose  condition,  702 
Duodenal  ulcer  from  external  bums  and 
chronic  Bright's  disease,  703 
from  embolism,  703. 
Adhesions,  peritoneal,  703 
Suppuration  of  duodenum,  703 
Chronic  proctitis,  lesions,  703 
Mucous  membrane,  condition,  703 
Inflammation  of  peri-rectal  tissue,  703 
Abscesses,  703 
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Intestinal     Indiobbtion  —  Treatment : 
Mineral  waters,  634,  636 
Use  of  pre-digested  foods,  635 
of  pancreatic  extract,  635 
mode  of  administering,  635 
Of  deficient  hepatic  secretion,  635 
Of  flatulence  and  colics,  636 
Of  constipation,  636 
Of  strumous  form,  636 
Use  of  ipecacuanha,  636 
of  euonymin,  636 
of  sanguinarin,  636 
of  podophyllin,  636 
of  sulphate  of  sodium,  636 
of  benzoate  of  sodium,  636 
of  iron,  636 
of  quinia,  636 
of  strychnia,  636 
of  mineral  acids,  636 
of  bitter  waters,  636 
of  Friedrichshall  waters,  636 
of  Hunyadi  Janos,  636 
of  cod-liver  oil,  637 
Intestinal  Obstruction,  835 
Classification,  835 
Congenital    strictures  and    malforma- 
tions, 836 
Strictures,  836 
seat,  836 
of  colon,  836 
sigmoid  flexure,  836 
duodenum,  836 
malformations,  837 
of  anus  and  rectum,  837 
Impaction  of  Foreign  Bodies,  837 
feature  of  substances  found  in  intes- 
tines, 837,  838 
Stony  concretions  (enteroliths),  838 
Gall-stones,  838 
Symptoms,  839 
Modes  of  discharge  of,  839 
By  vomiting,  839 
By  ulceration,  839 
Peritonitis  from,  839 
Of  inflammation,  839 
Remote  results  of,  840 . 
Impaired  health,  840 
Emaciation,  840 

Of  impaction  from  gall-stones,  840 
Pains,  colicky,  840 
Vomiting,  840 
Prostration,  840 
Signs  of  disordered  liver,  840 
Acuie  Internal  Strangid<ttion,   TwisiiTigf 
ete,y  840 
Seat  of  twisting,  840 
Conditions  necessary  to  production, 

841 
Elongated  mesentery,  841 
Increased  weight  of  bowel,  841 
Inflammation  of  elongated  bowel,  841 
Symptoms,  841 
Prodromal,  841 

Signs  of  intestinal  disorder,  841 
Actual  attack,  841 
Other   modes  of  strangulation   and 
twisting,  841,  842 


Intestinal  Obstruction — AeuU  Intenud 
SiranguUUiony  TwistinOj  etc.:  Forms 
of   internal   strangulated   heniia, 
843 
Diaphragmatic  hernia,  843 
Symptoms,  843 
Suddenness  of  onset,  843 
Nausea  and  vomiting,  843 
Pains,  843 
Tympanites,  843 
Of  peritonitis,  843 
Delirium,  843 
Duration,  841,  843 
IntusauxceptUmf  Invagination,  844 
Without  sjrmptoms,  844 
Morbid  anatomy  o(  844 

Diminished  lumen  of  bowel,  845 
Inflammation,  changes   i)roduced 

by,  845 
Sloughing   of   invaginated   parti, 

845 
Gangrene  and  ulceration  in,  84o 
Seat,  846 

Ileo-csecal  variety,  846 
Method  of  production,  846 
Frequency  m  relation  to  sex,  847 

in  relation  to  age,  847 
Mechanism  of^  847 
Local    paresis   and    tenesmus  of 

bowel,  847 
Length  of,  848 
Symptoms,  848 
Onset  of,  848 
Pain,  characters  of,  848 

efiect  of  pressure  upon,  843 
Vomiting,  848 
Vomit,  fecal,  848 
Diarrhoea,  848 
Stools,  characters  of^  848 
Abdominal  tenderness,  848 
Tumor,  presence  of,  848 
Tympanites,  848 
Urgency  of  symptoms,  relation  to 
locality  and  degree  of  constric- 
tion, 848 
Suddenness  of  acute  cases,  84S 
Gangrene  of  invaginated  portion 

849 
Date  of  separation  of  sequestrum. 

849 
Of  chronic  cases,  849 
Duration,  849 

Abatement    of    symptoms   before 
death,  849 
ConUipaUonj  850 
Number  of  fecal  evacuations  in  health, 

850 

Etiology,  850 

Sex,  850 

Sedentary  life,  850 
Kapid  loss  of  fluid,  851 
By  kidne}^  851 
lungs,  851 
skiuj  851 
Food,  improper,  851 
Bile,  deficiency  oi^  851 
Dislocations  of  intestines,  85> 
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Intestinal  Obstbcction  —  Constipation: 
Etiology :  Nervous  diseases,  851 

Hysteria,  851 

Paralysis  of  muscular  coat  of  intes- 
tine, 851 

Chronic  debilitating  diseases,  852 

Loss  of  sensibility  of  colon  and  rec- 
tum, 852 

Fecal  impaction,  852 

Tumor,  fecal,  characters  of,  852 

Dilatation  of  colon  and  rectum,  852 
Symptoms,  853 

Torsion  of  csecum,  853 

Internal  strangulation  from,  853 

Digestive  disturbances,  853 

Appetite,  impaired,  853 

Headache,  853 

Pain,  colicky,  853 

Diarrhoea,  853 

Evolution  of  gases,  853 

Mental  depression,  854 

Nervous  symptoms,  854 

Pain  in  legs,  854 
in  back,  854 

Strength,  loss  of,  854 

of  obstruction  from,  854 
Stricture  of  bowel,  854 

Frequency  of,  854 

Seat  of,  855 

From  cicatrization  of  ulcers,  855 
cancer,  855 
Symptoms,  856 

Intestinal  disorders,  856 

Colicky  pains,  8o6 

Paroxysmal  pain.  856 

Of  rectum,  856 

Determination  of,  by  digital  exami- 
nation, 856 
Compression  and  Contraction  of  Bowels  857 

From  abdominal  tumors  and  cysts, 
857 

From  adhesions  of  chronic  peritoni- 
tis, 857 

Seat  of,  857 
Symptoms,  857 

Insidiousness  of  onset  of,  858 

Intestinal  disorders,  858 

Exhaustion,  858 

Distinguished  from  stricture,  858 
Differential  diagnosis,  658 

From  external  strangulated  hernia, 
858 
functional  obstruction  of  bowel,  859 

Of  congenital  occlusion,  859 

Of  obstruction  by  foreign  bodies,  859 
by  ^U-stones,  860 
by  internal  hernia,  860 
by  torsion,  860 
uneven  distension  of  abdomen  in 

torsion,  860 
fecal  accumulation,  860 
abdominal  tumors,  861 

Of  seat  of  obstniction,  861 

Of  pain,  significance  of,  861 

Significance  of  constipation,  862 
of  vomiting,  stercoraceous,  862 
Dnration,  862 


Intestinal    Obstruction  —  Commression 
and  Conlra^Uion  of  Bowel:  mortal- 
ity, 862 
Relative  frequency  of  deaths  by  dif- 
ferent forms,  862 
Treatment,  862 
Purgatives,  uselessness  and  danger^ 

862,  863 
Quicksilver,  use  of,  863 
Opium,  use  of,  863 

method  of  administration,  863 
Of  fecal  impaction,  863 

Castor  oil,  use  of,  in,  863 
Of  invagination  low  in  rectum,  864 
Ice,  locally,  use  of,  864 
Bleeding,  use  of,  864 
Electricity,  use  of,  864 
Abdominal  taxis,  864 
Injection  of  warm  water,  864 
Replacement  of  pressing  tumors  or 

organs,  864 
Stimulants,  use  of,  865 
Quinia,  use  of,  865 
Tapping  of  gut,  in  gaseous  distension, 

865 
Surgical,  865 
Laparotomy,  865 
in  invagination,  866 
mortality,  866,  867 
in  internal  hernia,  volvulus,  etc, 
866 
Entorectomy,  866 
Enterotomy,  867 
method  of  performing,  867 
Intestinal  tract,  oonoition  in  rachitis,  153 
trichina,  959 

tube,  ulceration  and  suppuration  of,  as  a 
cause  of  suppurative  pylephlebitis, 
1097, 1098 
Intestinal  Ulcer,  823 
Svnonyms,  823 
Definition,  823 
Etiology,  823 
Frequency,  823 
Toxic  form,  823 
Mineral  acids,  823 
Svphilis,  823 
Traumatic  form,  823 
From  hardened  feces  and  foreign  bodies, 
823 
intestinal  parasites,  823 
use  of  enemata,  823 
bums  of  skin,  824 
dysentery,  824 
tuberculosis,  824 
typhoid  fever,  824 
arrest  of  circulation,  824 
erosion  of  gastric  juice,  824,  825 
Of  duodenal  form,  825 
frequency,  825 
tendency  to  perforation,  825 
cicatrization,  825 
Symptoms,  825 

Indefinite  nature  of,  825 
Pain,  826 

character,  826 
Appetite,  loss,  82e 
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Iktestikaii  Ulcer — Symptoms:  Failure 
of  general  health ,  826 
Digestive  disturbances,  826 
Nausea  and  vomiting,  826 
Diarrhoea,  827 
Stools,  cliaracter,  827 

efiect  of  seat  of  ulcers  upon,  827 
Hemorrhage  of  bowel,  827 

black  and  tarry  stools  in,  827 
Duration,  827 
Diagnosis,  828 
From  intestinal  catarrh,  828 
carcinoma,  828 
enteralgia,  828 

hemorrhage  of  gastric  ulcer,  828 
Prognosis,  828 
Treatment,  828 
Diet,  829 
Of  vomiting,  829 
Of  pain,  829 
Of  nemorrhage,  829 
Of  peritonitis,  829 
Of  constipation,  829 
Alcohol,  use  of,  829 
Bismuth,  use  of,  829 
Sodium  bicarbonate,  use  of,  829 
Oxide  of  zinc,  use  of,  829 
Purgatives,  use  of,  829 
Ice,  use  of,  829 

Hot-water  injections,  use  of,  829 
Cataplasms,  use  of,  829 
Opium,  use  of,  829 
Ergotin,  use  of,  829 
Turpentine,  use  of,  829 
Prophylaxis  against  recurrence,  829 
Intestinal  ulcers,  in  hereditary  syphilis,  306 
Intestinal  Worms,  930 
Varieties,  930 
Mode  of  access  to  body,  931 
Frequency  in  relation  to  uncooked  food, 
931 
unfiltered  waters,  931 
uncleanliness,  931 
CetttodeSf  or  7^ape-^Dom}8y  931 
Description  of  mature  worm,  931 

head,  932 
Sexual  apparatus  of,  932 
Description  of  embryo  or  proscolex, 

932 
Mode  of  dissemination,  932,  933 
Species,  933 
Taenia  saginata,  933 
Synonyms,  933 
Characteristics,  934 
Length,  934 
Head,  934 
Sexual  organs,  934 
Bapidity  of  growth,  934 
Kumber  of  eggs,  934 
Sources,  934 

Eating  of  underdone  beef,  935 
Tsenia  solium,  935 
Synonyms,  935 
Characteristics,  935 
Sexual  oTf^ans,  934,  935 
Head,  935 
Source,  936 


Intestinal  Worms — Cegloda:  Tenia  ao- 
lium :  Rapidity  of  growth,  936 
TiBuia  cucumerina,  937 
elliptica,  937 
nana,  937 
tenella,  938 
flavopunctata,  938 
madagascariensis,  938 
Bothriocephalus  latus^  939 
Synonyms,  938 

Countries  where  most  preval^t,  933 
Characteristics,  939 
Sexual  organs,  939 
Sources,  939 
From  fish,  939 
Bothriocephalus  cordatus,  939 

cristatus,  939 
Symptoms  of  tape-worms^  939 
Local,  940 
Pruritus  ani,  940 
Dyspeptic,  940 
Headache,  940 
Nausea,  940 

Abdomen,  queer  sensation  in,  940 
Colicky  pains,  940 
Vertigo,  940 
Tongue,  state,  940 
Fainting,  940 
Chorea,  940 
Epileptic  fits,  940 
Uterine  disorders,  940 
Tr&itment,  941 
Importance    of    removal   of   bead, 

940 
Method  of  examining  evacuatioos, 

940 
Preliminary,  941 
Oil  of  turpentine,  use  of,  941 

mode,  941 
Male  fern,  use  of,  941 

mode  of,  941 
Pomegranate-barky  use  o(  941 

mode,  941 
Pelletierin,  use  of,  942 
Koosso,  use  of,  942 
Koussin,  use  of,  942 
Pumpkin-seeds,  use  o(  942 
Santonin,  use  of,  942 
Quinia,  use  of,  942 
Prophylaxis,  942,  943 
Tienia  echinococcus,  943 
Synonyms,  943 
Description  o^  943 
head,  943 
sexual  organs,  943 
Shortness  of  life,  943 
Mode  of  dissemination,  944 
Migration  from  intestinal  canal,  941 
Hydatid  tumors,  seat,  944 

varieties  of,  944 
Cysts,  forms  of,  944 
characters  of,  944 
contents  of,  944 
effects  of^  945 
Infection,  liability  to,  npoportioued 

to  association  witli  aoga,  94d 
Treatment,  945 
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IinEEmNAL  WoRBCS — Cedodu :  Taenia  acan- 
thotrias,  945 
Tremalodes,  or  Fluke'Wrmia^  946 
Varieties,  946 
Difltomum  liepaticum,  946 
Synonyms,  946 

Ijendency  to  inhabit  liver,  946 
Physical  characters,  946 
Snail  as  a  home  during  youth,  947 
Barity  in  man,  947 
Animals  most  affected,  946,  947 
lanceolatum,  947 
Synonym,  947 
Physical  characters,  947 
sinense,  947 
oonjunctura,  947 
S^-mptoms  of  fluke-worms,  947 
Signs  of  obstruction  of  bile-ducts, 

947 
Treatment,  913 
heterophyes,  948 
crassum,  948 
ringeri,  948 
ophthalmobium,  948 
Bilharzia  h%matobia,  948 
Synonyms,  948 

Geographical  distribution,  948 
Mode    of    introduction    to    body, 
948 
by  water,  948 
by  vegetables,  948 
Symptoms,  948 

Hsematuria,  948 
Treatment,  949 
Amphistomum  hominis,  949 
The  AeanthocephcUi,  or  Tiiorn-head  Womxiy 
949 
Echinorhynchus  gigas,  949 
Limited  to  hog,  949 
The  NemaiodeSf  or  Thread-worms,  949 
General  description  of,  949,  950 
Varieties,  950 
Oxyuris  vermicularis,  950 
Synonyms,  950 
Physical  characters,  950 
of  female,  950 
of  male,  950 
Number  of  eggs,  950 
Description  of  eggs,  950 
Modes  of  (iissemination,  951 

of  introduction  to  body,  951 
Symptoms,  951 

Itching  of  anus,  951 

periodic,  nature  of,  951 
Onanism  from,  951 
Nervous  disturbances,  951 
Intestinal  catarrh,  951 
Epileptic  fits  from,  951 
Chorea  from,  951 
Treatment,  951 
Purgatives,  use  of,  951 
Epsom  salts  and  senna,  951 
Tincture  of  aloes,  951 
Enemata,  951 

Suppositories,  medicated,  951 
Ascaris  lumbricoides,  952 
Synonyms,  952 


Intestinal  Worms— TAe  Nematode*:  As- 
caris lurobriooides :  Physical  cha- 
racters, 952 

of  female,  952 

of  male,  952 
Number  of  eggs,  952 
Mode  of  infection,  952 

by  drinking-water,  952 
Geographical  distribution,  953 
Small  intestine,  most  frequent  hali- 

itat,  953 
Migrations  of,  953 
Symptoms,  953 

Digestive  disorders,  953 

Flatulence.  953 

Abdominal  pains,  953 

Tongue,  state  of,  953 

Appetite,  impaired,  953 

Nervous  disorders,  953 

Epileptic  fits,  953 
Treatment,  953 

Wormseed.  954 
oil,  954 

Santonin,  954 
Ascaris  niystax,  954 
Triocephalus  dispar,  954 
Synonyms,  954 
Physical  characters,  954 
Symptoms,  954 
Treatment,  954 
Leptodera  stercoralis,  954 
Synonyms,  954 
Physical  characters,  955 
Mode  of  infection,  955 
Treatment,  955 
Anchylostomum  duodenale,  955 
Synonyms,  955 

Geographical  distribution,  955 
Physical  characters,  955 
M(xle  of  introduction  to  body,  955 
Symptoms,  955 

A  source  of  wasting  diseases,  955 
Mode  of  onset,  955 
Debility,  956 
Palpitation,  956 
Digestive  disorders,  956 
Emaciation,  956 
Prognosis)  956 
Treatment,  956 

Calomel  and  turpentine,  956 
Prophylaxis,  956 
Strongylus  longevaginatus,  956 
Eustrongylus  gigas.  957 
Physical  characters,  957 
Animals  infested  by,  957     • 
Trichina  spiralis,  957 
Mode  of  infection,  958 
Date  of  discovery  in  muscles,  958 
Animals  most  frequent  in,  958 

Hog,  958 

Bat  and  mouse,  958 

Cats,  958 
Muscular  trichinse,  958 
Appearance  of  infected  meat,  959 

of  trichinse  in  muscle,  959 
Muscular  trichinse,  decay  of,  959 
size  o^  959 
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Intestinal  Worms — T7i«  Nematodes:  Tri- 
china spiralis:  Muscular  trichixue, 

duration  of  life  of,  959 
Intestinal  trichins,  959 

Physical  characters,  959 

Embryos,  method  of  migration  to 
muscles,  959 
Symptoms,  959 

Initial,  960 

Appetite  impaired,  960 

Thirst,  960 

Diarrhcca,  960 

Vomiting,  960 

Headache,  900 

Prostration,  960 

Constipation,  960 

Muscular,  960 
swellings,  960 

Muscles,  pain  in,  960 
painful  and  difficult  motion  ot 
960 

Bronchial  catarrh,  960 

Fever,  960 

Sweating,  960 

Insomnia,  961 

Formication,  961 

(Edema,  961 

Peritonitis,  961 

Pleuritis,  961 

In  children,  961 
mildness  of,  961 
Duration,  960 
Diagnosis,  961 

From  gastro-intestinai  catarrh,  961 

From  cholera,  961 

From  rheumatism,  961 
Prognosis,  961 
Treatment,  961 

Purgatives,  962 

Diet,  962 

Prophylaxis,  962 

Necessity    of   thorough    cooking, 
962 
Filaria  medinensis,  962 
Synonyms,  962 

Geogruphical  dbtribntion,  962 
Physical  characters,  962 
Mode  of  introduction  to  body,  963 
Symptoms,  963 

abscesses,  963 
Treatment,  963 
Filaria  sanguinis,  963 
Synonyms,  963 

Geographical  distribution,  963 
Physical  characters,  963 
Mode  of  entrance  to  blood,  963 
Habitat  in  lymphatic  vessels,  963 
Symptoms,  963 

Haematuria,  963 

Chyluria,  963 

Buboes,  963 

Ascites,  964 

Elephantiasis,  964 

Lympliangiectasis,  963 
Treatment,  964 

Proplivlaxis,  964    • 
FUaria  loa,'  964 


iNTiSTiKAL  Worms— T»«  NemaUfdes:  Fili- 
ria  restii'ormis,  964 
oculi  humani,  Filaria  lentis  964 
trachealis,  964 
Intestinal  worms,  influence  on  caosatioo  of 
constipation,  643 
of  acute  peritonitis,  1140 
of  proctitis,  887 
Intra-uterine  rachitis,  141-143 
lutussusccption.    See  InteatituU  Obilnidion. 
eomi>licating  constipation,  648 
and  invagination  as  a  cause  of  intcstinil 
obstruction,  844 
Inunctions  of  mercury  in  hereditary  syph- 
ilis, 316 
of  oil  in  simple  ulcer  of  stomacli,  527 
Invagination.    See  InUidin/d  Obsb-udum. 
as  a  cause  of  hemorrhage  from  bowdi^ 

831 
intestinal,  laparotomy  in,  866 
Invasion,  order  of^  in  gonorrhoea!  rfaeomft- 

tism,  104 
Iodide  of  iron,  in  tubercular  peritonitis,  1168 
use  o^  in  rheumatoid  arthritis,  98 
in  scrofula,  251 
in  tabes  mesenterica,  1194 
of  mercury,  ointment,  in  lithsemia,  973 
in  amyloid  liver,  1046 
in  cirrhosis  of  liver,  1002 
of  potassium,  use  of^  in  diabetes  mellita^ 
228 
in  enteralgia,  665 
in  pseudo-membranous  enteritis  775 
in  amyloid  liver,  1045 
in  chronic  oesophagitis,  417 
in  organic  stricture  of  oesophagus,  423 
in  tubercular  ))critoniti8,  ll^ 
in  syphilitic  pliaryngiiis,  408 
in  acute  rheumatifrro,  62 
in  chronic  articular  rheumatism, 74 
in  muscular  rheumatii»m,  77 
in  gonorrhcpal  rheumatism,  107 
in  rheumatoid  arthritis,  98 
in  hereditary  syphilis,  316 
Iodine,  injection  of,  in  hydatids  of  liver, 
1108 
use  of,  in  diabetes  mellitus,  228 
in  hepatic  glycosuria,  975 
in  chronic  pharyngitis,  405 
in  rheumatoid  arthritis,  100 
in  scrofula,  251 

in  typhlitis  and  perityphlitis,  822 
test  for  amyloid  liver,  1043 

for  lardaoeous  degeneration,  875 
and  olive  oil,  locally,  in  tubercolar  peri- 
tonitis, 1108 
salts,  use  of,  in  gout,  132 
Iodoform,  use  of^  in  diabetes  mellitus,  229 
in  tuberculous  pharyngitis,  402 
in  aphthous  stomatitis,  330 
Ipecacuanha,  use  of,  in  biliousneBS,  968 
in  constipation,  654 
in  dysentery,  810 
in  functional  dyspepsia,  456 
as  antiemetic,  in  entero-colltis  ami  chol- 
era infantum,  762  ^  ^    ^ 
in  peeudo-membranous  enteritis,  7T5 
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Ipecacuanha,  use  of  in  acute  gastritis,  469 
in  hepatic  colic,  1082 
in  acute  intestinal  catarrh,  695 
in  intestinal  indigestion,  636 
in  jaundice,  982 
in  uiliousness,  9GS 
Iridin,  use  of,  in  hepatic  colic,  1082 

in  acute  yellow  atrophy  of  liver,  1030 
in  hyperiemia  of  liver,  988 
Iritis,  complicating  gonorrhoea!  rheumatism, 
106 
in  hereditary  syphilis,  281 
Iron,  use  of,  in  catarrh  of  bile-ducts,  1057 
in  constipation,  6o4 
in  functional  dyspepsia,  457 
in  enteralgia,  665 

in  pseudo-membranous  enteritis,  775 
in  gastralgia,  462 
in  parenchymatous  glossitis,  365 
in  acute  intestinal  catarrh,  696 
in  chronic  intestinal  catarrh,  714,  715, 

717 
in  intestinal  indigestion,  636 
in  acute  yellow  atrophy  of  liver,  1030 
in  amyloid  liver,  1046 
in  cirrhosis  of  liver,  1002 
in  fatty  liver,  1051 
in  acute  pharyngitis,  398 
in  pur])ui*a,  194 
in  pruritus  ani,  917 
in  acute  rheumatism,  63 
in  chronic  articular  rheumatism,  74 
in  gonorrhceal  rheumatism,  107 
in  rachitis,  162 
in  dilauition  of  stomach,  609 
in  simple  ulcer  of  stomach,  528 
and  pota;ih,  use  of,  in  gout,  132 
tinct.  of  chloride,  use  of,  in  hemorrhage 
from  bowels,  834 
in  piiin  of  simple  gastric  ulcer.  524 
Irrigation  of  bowel  in  dysentery,  809 
in  jaundice,  983 
in  typhlitis,  821 
intctttiuul,  in  acute  catarrh  of  intestines, 
697 
in  intestinal  obstruction,  863,  864 
Irritable  rectum,  treatment,  919 
Irritant  poisoning,  diagnosis  from  cholera 

morbus,  723 
Irritating  medicines  as  a  cause  of  acute 

oesophagitis,  410 
Itching  of  anus  in  seat-wortns,  951 
at  extremities  of  alimentary  canal  in  tape- 
worm, 940 

J. 

Jaborandi,  use  of,  in  acute  intestinal  catarrh, 
688      , 
in  chronic  pharyngitis,  406 
effect  on  rectum,  911 
Jaundice.    See  Lirer,  Diseases  of, 
in  biliousness,  966 
in  catarrh  of  bile-ducts,  1054 
in  occlusion  of  biliary  passages,   1087, 

1089 
from  constipation,  646 


Jaundice,  complicating  diabetes  mellitus, 
210 
in  chronic  gastritis,  474 
in  hepatic  abscess,  1009,  1013 
in  hepatic  colic,  1073 
in  acute  yellow  atrophy  of  liver,  1027 
frequency,  in  amyloid  liver,  1044 
in  carcinoma  of  liver,  1038 
in  cirrhosis  of  liver,  993 
in  fatty  liver,  1049 
in  hydatids  of  liver,  1102,  1104 
in  h^'penemia  of  liver,  986,  987 
in  disease  of  pancreas,  1116 
in  obstruction  of  pancreatic  duct,  1 131 
in  carcinoma  of  pancreas,  1125, 1126 
in  perihepatitis,  989 
in  phosphorus-poisoning,  1032 
in  Bunpurative  pylephlebitis,  1100 
complicating  gastric  cancer,  560 
Jejunitis,  667,  683 
and  ileitis  of  chronic;  intestinal  catarrh, 
diagnosis,  712 
Jejunum,  lesions  of,  in  entero-colitis,  737 
Joint,  condition  of,   in  acute  gonorrhceal 
arthritis,  105 
in  acute  gout,  119 
Joints,  abscesses  of,  in  gout,  116 
alterations  of,  in  chronic  articular  rheu- 
matism, 71 
condition  of,  in  purpura  rheumatica,  189 
in  acute  rheumatism,  27 
in  chronic  articular  rheumatism,  71 
in  acute  variety  of  general  rheumatoid 

arthritis,  80 
in  chronic  variety  of  general  rheuma- 
toid arthritis,  81 
in  partial  form  of  rheumatoid  arthritis, 
85 
lesions  of,  in  dysentery,  801 
in  gout,  1 16 

in  acute  rheumatism,  46 
in  chronic  articular  rheumatism,  70 
in  gonorrhceal  rheumatism,  103 
in  rheumatoid  arthritis,  86 
in  scurvy,  172 
most  affected  in  gout,  116,  121 
in  acute  rheumatism,  27 
in  clironic  articular  rheumatism,  72 
in  gonorrhceal  rheumatism,  104 

K. 

Keratitis,  interstitial,  in  hereditary  syphi- 
lis, 299 
Kibble's  cot,  use  of,  in  acute  rheumatism, 

67 
Kidneys,  amyloid  degeneration  of,  in  rachi- 
tis, 153 
condition  of,  in  occlusion  of  biliary  pas- 
sages, 1090 
in  entero-colitis,  734 
in  acute  rheumatism,  42 
in  hereditary  syphilis,  308 
enlargement  of,  in  amyloid  liver,  1044 

in  rachitis,  140 
diseases  of,  as  a  cause  of  ascites,  1174 
complicating  dysentery,  806 
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Kidneys,  diseases  of,  influence  on  causation 
of  hemorrhage  from  stomach,  582 
lesions,  in  cholera  morbus,  722 
in  diabetes  mellitus,  202 
in  dysentery,  801 
in  gout,  117 

in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  705 
in  acute  yellow  atrophy  of  liver,  1026 
in  phosphorus- poisoning,  1031 
in  rachitis,  154 
in  scurvy,  173 
uratic  deposits  in,  in  gout,  117 
Kidney- worm,  957 

Koumiss,  use  of,  in  treatment  of  acute  intes- 
tinal caturrli,  G91 
in  intestinal  indigestion,  633 
Kousso  and  koussin,  use  of,  in  tape-worm, 

942 
Kyphosis  in  rachitis,  nature  of^  151 

L.. 

Lactic  acid,  use  of,  in  diabetes  mellitus, 
228 
origin  of  acute  rheumatism,  23 
Lacto-peptin,  use  of,  in  cholera  infantum 

and  entero-colitis,  700 
Lacto-phosphate  of  iron,  in  tabes  mesenter- 

ica,  1194 
Lacto-phosphates,  use  of,  in  scrofula,  252 
Lancing,  in  morbid  dentition,  method  of, 

378 
Languor  and  drowsiness,  in  functional  dys- 
pepsia, 451 
Laparotomy  in  intestinal  obstniction,  865 
in  perforating  form  of  typhlitis,  822 
question  of,  in  perforation  of  gastric  ulcer, 
527 
Lardaceous  degeneration  of  intestine,  874 
Larypgbmus  stridulus  in  rachitis,  149 
Larynx,  disease  of,  in  hereditary  syphilis, 
308 
displacement    of,  from  hypertrophy  of 

tongue,  351 
oedema  of,  in  mercurial  stomatitis,  346 
and  pharynx,  lesions  of,    in  mercurial 
stomatitis,  347 
gangrene  of,  complicating  cancrum  oris, 
341 
Latham's  hy peroxidation  theory  of  origin 

of  acute  rheumatism,  24 
Laxatives,  use  of,  in  dysentery,  809 

in  pseudo-membranous  enteritis,  774 
Lead  colic  distinguished  from  acute  intesti- 
nal catarrli,  686 
Lead-poisoning,  intiuence  on  causation  of 
constipation,  641 
of  oesophageal  paralysis,  429 
Lead,  sugar  of,  use  of,  in  acute  intestinal 
catarrh,  694 
copper,  and  arsenic  poisoning,  as  a  cause 
of  enteral^ia,  660 
Leeches  to  epig-astrium  in  acute  pancreati- 
tis, 1120 
Leeching,  in  parenchymatous  glossitis,  364 
in  perihepatitis,  990 


Leeching  in  acute  pharyngitis,  398 
Lemon-juice,  use  of,  in  acute  rheumatism. 

63 
Leptodera  sterooralis,  954 
Leube's  beef-solution,  use  oi^  in  simple  ulcer 

of  stomach,  520 
Leuchsemia,  influence  on  causation  of  hem- 
orrhage from  bowels,  832 
Liebig's  foods  for  infants,  754 
Lienteric  stools,  in  chronic  intestinal  ca- 
tarrh, 708 
Ligaments,  lesions  of,  in  rheumatoid  arth- 
ritis, 87 
Ligation  in  fiistula  in  ano,  922 
in  polypi  of  rectum,  921 
in  hy^iertrophv  of  tongue,  354 
of  hemorrhoids,  924 
Ligature  of  upper  extremities,  in  hemor- 
rhage of  simple  gastric  uloer,  526 
Lime,  elimination  of,  m  rachitis,  138 
Lime-juice,  use,  in  scurvy,  183, 184 
salts,  use  of,  in  rachitis,  162 
water,  local  use,  in  hemorrhoids,  923 
use  in  entero-colitis  and  cholera  infan- 
tum, 762 
in  acute  inestinal  catarrh,  694 
Lip,  upper,  thickness  of,  in  scrofula,  246 
Lipemia  in  diabetes  mellitus,  207 
Lipomata  of  stomach,  579 
Lipuria,  in  diseases  of  pancreas,  1115 

m  carcinoma  of  pancreas,  1125 
Liquor  ferri    nitratis,  use   of,  in   entero- 
colitis, 762 
Lithsemia,  968 

Lithsemic  theory  of  origin  of  gout,  112 
Lithia  salts,  use  of^  in  gout,  132 
Lithium  bromide,  use  of,  in  chronic  artic- 
ular rheumatism,  74 
Liver,  action  of,  in  process  of  digestion,  62^ 
amyloid  degeneration  of,  in  rachitis,  153 
changes  in,  from  occlusion  of  biliary  duds, 

1086 
condition  of,  in  catarrh  of  bile-dods,  105r» 
d^eneration  of,  complicating  simple  nicer 
of  stomach,  ^3 
I^iVKR,  Diseases  op,  965 
Functional  Disorders,  965 
Bilioumestt^  965 
Definition,  965 
Pathogeny,  965 
Malarial  poison,  efiect  on  function? 

of  liver,  965 
Metals,  effect  on  functions  of  liver. 

965 
Food,  improper,  influence  oi^  on 

causation,  966 
Alcoholic  and  malt  liquofH^  966 
Symptoms,  966 
Physiognomy,  966 
Ton^rue,  state  of,  966 
Breath,  state  of,  966 
Appetite,  impaired,  966 
^'ausea,  966 
Bowels,  state  of,  966 
Headache.  966 
Vertigo,  966 
Conjunctivae,  yellow,  966 
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LiYSB,  Dbeasbb  OF—BUhumeai:  Symp- 
toms :  Jaundice,  966 
Course,  967 
Duration,  967 
Termination,  967 
Treatment,  967 

Prophylaxis^  967 

Diet,  967 

Skimmed  milk,  use  o^  967 

Blue-pili;  967 

Boclielle  and  Epsom  saltf^  967 

Euonymin,  use  of,  968 

Ipeaiciianha,  968 

Podophyllin,  968 

Calomel,  dose  of,  968 

Phosphate  of  sodium,  968 

Mineral  waters,  968 
LWiomia,  968 
Definition,  968 
Pathogeny,  968 

Hepatic  action  in  formation  of  uric 
acid,  969 

Albuminoid   food,   over-consump- 
tion of,  969 

Luxurious  habits,  969 

Sedentary  life,  969 

Alcoholic  and  malt  liquors,  969 
Symptoms,  969 

Digestive  disturbances,  969 

Appetite,  capricious,  9(39 

Tongue,  state  of,  969 

Bowels,  state  of,  970 

Oxaluria,  970 

Nervous  symptoms,  970 

Headache,  970 

Nausea,  970 

Mental  depression,  970 

Vertigo,  970 

Skin,  state  of,  970 

Urticaria,  970 

Urine,  state  of,  970 

Pain  in  back,  970 
Course,  970 
Duration,  970 
Termination,  970 
Prognosis,  970 
Diagnosis,  970 

from  gastro-duodenal  catarrh,  970 

from  organic  brain  disease,  971 
Treatment,  971 

Diet,  971 

Avoidance  of  fatty,  starchy,  and 
saccharine  articles,  971 
of  wine  and  malt  liquors,  971 

Food,  allowable,  971 

Exercise,  971 

Sea-bathing,  971 

Nitric  acid,  use  of,  972 

Alkalies,  use  of,  972 

Purgative  mineral  waters,  972 

Phosphate  of  sodium,  972 

Mercurials,  972 

Podophyllin,  972 

Euonymin,  972 

Arsenic,  973 

Quinine,  973 

Sponge-baths,  973 


LiVEB,  Diseases  of  —  Lithctmia:  Treat- 
ment :  Iodide  of  mercury,  local- 
ly to  hepatic  region,  973 
Electricity,  973 
Of  hypochondriasis,  973 
Hepatic  Glyewmria,  973 
Definition,  973 
Pathogeny,  973 
Symptoms,  973 

Digestive  disturbances,  974 
Increased  urination,  974 
Urine,  condition  of,  974 
specific  gravity  of,  974 
tests  for  sugar  in,  974 
Course,  974 
Duration,  974 
Termination,  974 
Prognosis,  974 
Diagnosis,  974 
From  gastro-duodenal  catarrh,  974 
From  lithiemia,  974 
From  diabetes,  974 
Treatment,  974 
Diet,  975 
Exercise,  975 
Medicinal,  975 
Nux  vomica,  975 
Fowler's  solution,  dose,  975 
Phosphate  of  sodium,  975 
Carbolic  acid,  975 
Bismuth,  975 
Tr.  iodine,  975 
Jaundice  (Icier iM)f  975 
Definition,  975 
Etiology,  975 

Disorganization  of  the  blood,  975 
Non-disposal   by  liver  of  biliary 

material,  976 
Absorption  of  biliary  material  by 

blood,  976 
Emotions,  influence  of,  on  causa- 
tion, 976 
Obstruction   from    hyperspmia  of 
bile-ducts,  977 
from  spasm  of  muscular  fibre  of 
ducts,  977 
gastro-duodenal  catarrh,  977 
errors  in  diet,  977 
rich  food,  977 
cold  and  wet,  977 
malaria,  977 
Symptoms,  977 
Premonitory,  977 
Signs  of  gastro-duodenal  catarrh, 

977 
Yellowness,  seat  of  appearance,  977 

mode  of  extension,  978 
Feces,  discolonition  of,  978 
Urine,  condition  of,  978 
color  of,  978 
tests  for  bile,  978 
albumen  in,  978 
urea  in,  979 
Liver,  condition  of,  979 
Epigastrium,  tenderness  of,  979 
Pulse,  state  of,  979 
Heart,  slowing  of,  979 
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Liver,  Diseases  op  —  Jaundice:   Symp- 
toms :  Heart,  slowing  of,  caiue,  979 

Temperature,  980 

Fever,  980 

Kervous  disturDances,  980 

NntritioD,  disturbances  of,  980 

Vision,  modifications  o(  980 

Xanthopsy  in,  OtiO 

Headache  and  vertigo,  980 

Mental  depression,  980 

Wakefulness,  980 

Pruritus  of  skin,  980 

Boils  and  carbuudesy  oocurrenoe 
of,  980 

Xanthelasma  vitiligoidea  of  skin, 
980 
plane  form,  980 
tuberose  form,  981 

Hemorrhagic  diathesis,  981 
Course,  981 
Duration,  981 
Prognosis,  981 
Diagnosis,  981 

importance  of  ascertaining  condi- 
Uon  of  gall-bladder,  982 
Treatment,  982 

Of  nausea,  982 

Diet,  983 

Rectal  irrigation,  983 

Emetics,  use  of,  982 

Ifiecacuanlia,  982 

Calomel,  982 

Cliolagogues,  use  of,  982 

Podophyllin,  982 

Euonymin,  982" 

Phosphate  of  sodium,  982 

Arseniate  of  sodium,  982 

Mineral  waters,  982 

Nitric  acid,  983 

Nitro-muriatic  acid,  983 
locally,  983 

Electricity,  use  of^  983 
Stnictural  diseases  of  liver,  983 
HypercBmia  of  Liver,  983 
Definition,  983 
Etiology,  983 

Digestive  process,  984 

Food,  over-indulgence  in,  984 

Sedentary  life,  984 

Sudden    suppression    of    hemor- 
rhages, 984 

Menstruiil  period,  984 

Mechanical,  984 

Heart  disease,  organic,  984 

Pulmonarv  disease,  chronic,  984 

Climate,  984 

Malaria,  984 
Pathological  anatomy,  985 

Enlargement  of  liver,  98*') 

Portal  vein,  changes  in,  985 

Extravasations  of  blood  in  hepatic 
tissue,  985 

Mechanical  form,  985 

Kutm^  liver,  985 

Cyanotic  atrophy  of,  985 

Atrophy  of  hepatic  cells,  985 

Sclerosis  of  central  vein,  985 


Liver,  Diseases  of — Hypenzmia  of  Littr: 
Symptoms,  986 

Signs  of  gastro-intestinal  catarrh, 

986 
Hypochondrium,  right,  fulness  of, 
9SG.  987 
pain  in,  986,  987 
Increased  hepatic  dulness,  986 
method  of  determining,  986 
Urine,  state  of,  986,  987 
Jaundice,  986,  987 
Stools^  condition  of,  986,  987 
Ascites  in  nutmeg  liver,  987 
Mental  depression,  987 
Counie,  987 
Duration,  987 
Termination,  987 
Prognosis,  988 
Diagnosis,  988 
Treatment,  988 
Diet,  988 
Skim-milk,  988 
Exercise,  988 
Bathing,  988 
Minend    waters,  saline   Uxatir^ 

988 
Phosphate  of  sodium,  988 
Cholagogues,  988 
Digitalis,  use  of,  when  due  to  or- 
ganic heart  disease,  988 
PerUiefHititia,  989 
Definition,  989 
Pathogeny,  989 
As  an  extension  from  other  parti| 

989 
Passage  of  gall-stones,  989 
Traumatic  causes,  989 
Tight-lacing,  989 
Symi^toms,  989 
Pain  in  right  hypochondrium,  989 
Hepatic  colic,  989 
Jaundice,  989 
Friction  sound,  989 
Course,  989 
Duration,  989 
Termination,  989 
Diagnosis,  989 

From  pleuritis,  990 
Treatment,  990 
Leeching,  990 
Turpentine  stupes,  990 
Bandage,  use  of,  990 
Morphia  for  pain,  990 
Inteniitiat  Hepatitus-SderoBit  <f  Lifer: 
Cirrhwi»,  990 
Definition,  990 
Etiology,  990 
Age,  influence  of,  on  causatjoa.  990 
Sex,  influence  of,  on  causation.  991 
Alcohol,  influence  o(  on  causatit^ 

991 
Syphilis,  influence  of,  on  causation, 

991 
Malaria,  influence  of,  on  csusstioOy 

991 
01)stnirtion  of  bile-dncts,  991 
Closure  of  hepatic  vein,  991 
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Ltyeb,  Diseases  op — TnterttUial  Hepatitis: 
Etiology :  Closure  of  portal  vein, 
991 

Arsenic  and  antimony,  991 

Phosphorus.  991,  992 

Extension  of  inflammation  in  peri- 
hepatitis, 992 
Pathological  anatomy,  992 

Increased  size  of  liver,  992 

Development  of   new  connective 
tissue,  992 

Monolobular  form,  992 

Multilobular  form,  992 

Contraction  of   connective  tissue, 
992 

Decreased  size  of  liver,  992 

Hojbnail  appearance  of  surface,  992 

Portal  veins,  lesions  of,  992 

Atrophy  of  hepatic  cells,  992,  993 
Symptoms,  993 

Insidious  development,  993 

Digestive  disturbances,  993 

Jaundice,  997 

Apjietite,  capricious,  993 

Nausea  and  vomiting,  993 

Bowels,  state  of,  993 

Stools,  state  of,  994 

Hemorrhoids,  993 

Fissure  of  anus,  994 

Abdomen,  state  of,  994 

Flatus,  accumulation  of,  994 

Hemorrhages,  994 

Spleen,  enlargement  of,  994 

Ascites,  995 

Blood,  watery  condition  of,  995 

Anasarca,  995 

(Edema,  general,  995 

Anastomoses  of  veins,  996 

Physical  signs,  996 

Auscultation,  996 

Mode  of  examining  liver,  996, 997 

Size  of  area  of  dulness,  997 

Physiognomy,  997 

Skm,  color  and  state  of;  997,  998 

Urine,  state  of,  993 

Ulcers  of  stomach  and  intestine, 
999 

Thrombosis  of  portal  vein,  999 

Nervous  disturbances,  999 

Cerebral  symptoms,  999 

Coma  in,  999 

Emaciation,  999 

Kidneys,  atrophy  of,  999 

Cerebral  sclerosis,  999 
Course,  998 
Duration,  999 
Terminations,  999 
Prognosis,  999 
Diagnosis,  999 

From  amvloid  disease,  1000 
hydatids,  1000 
cancer,  1000 

acute  yellow  atrophy,  1000 
Treatment,  1000 

Prophylaxis,  1000 

Diet,  1000 

Of  malarial  cause,  1000 


Liver,  Diseases  op — Tntentitial  Hepatitis  ; 
Treatment:  Of  overgrowth  of 
connective  tissue,  1000 

Of  gastro-intestinal  catarrh,  1002 

Of  dropsical  effusions,  1001 

Of  ascites,  1001 

Of  diarrhoea,  1002 

Local,  1002 

Of  hemorrhage,  1002 

Chloride  of  gold  and  sodium,  1001 
of  mercury,  1001 

Phosphate  of  sodium,  1001 

Vapor  bath,  1001 

Digitalis  stupes,  1001 

Copaiba,  1001 

Pilocarpine,  1001 

Hydragogue  cathartics,  1001 

Tapping,  1002 

Bismuth,  1002 

Opium,  1002 

Ergotin,  1002 

Iron,  1002 

Counter-irritation,  1002 

Dry  cups,  1002 

BlUters,  1002 

Ung.  hydrarg.  iod.  rubri,  1002 
Suppurative  llepaliiis — Abuceas  of  Liver, 

1002 
Definition,  1002 
Etiology,  1002 

Climate,  influence   on    causation, 
1002 

Sex,  influence  on  causation,  1003 

Age,  influence  on  causation,  1003 

Temperament,  influence  ou  causa- 
tion, 1003 

Traumatism,  1003 

AVounds,  1003 

State  of  portal  and  hepatic  veins, 
1004 

embolism,  1004 
Source  of  emboli,  1004 

Ulceration  and  dilatation  of  bile- 
ducts,  1005 

Proctitis,  1004 

Dysenteric  ulceration,  1004 

Food,  improper,  1005 

Alcohol,  1005 

Malarial  influence,  1005 
Pathol on^ical  anatomy,  1005 

Initial  lesions,  1005 
in  cells,  1005 
in  vessels,  1005 

From  embolism,  lesions  of,  1005 

Tropical  form,  lesions  of,  1006 
development  of,  1000 

Size  of  purulent  collections,  1006 

Formation  of  limiting  membrane, 
1006 

Number  of  abscesses,  1006 

Seat  of  abscesses,  1006 

Contents  of  abscesses,  1007 

Presence  of  bile  in  pus,  1007 

Absence   of  limiting   membrane, 
1007 

Pointing  of  abscesses,  1007 
method  of,  1007 
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Liver,  Disea8e»  op — Samnirative  Htp^ti- 
tis:  Pathological  anatomy :  For- 
mation of  adhesions,  1007 

Pas,  modes  of  escape,  1007 
escape  into  neighboring  organs, 
1007 

Processes  of  healing,  1008 

Condition  of  Uver  outside  of  ab- 
scess, 1008 
Sjrmptoms,  1008 

Systemic,  1008 

Onset  of,  1008 

Chills,  1008 

Temperature,  1008 

Pulse,  1009 

Fever,  tvpe  of,  1008 
tvphoid  form  of,  1009 

Sweating,  1009,  1010 

General  malaise,  1009 

Flesh,  loss  of,  1009 

Skin,  color  of,  1009 

Jaundice,  1009,  1013 

Mental  condition,  1009 

Choliemia,  1010 

Stupor,  1010 

Wakefulness,  1009 

Hypochondria,  1010 

Urine,  state  of,  1010, 1014 

Absence  of  general,  1010 

Local,  1010 

Change  in  size  of  liver,  frequency 
of,  1010 

Enlargement,  1010 

Seat  of  purulent  collection,  1011 

Tumor  of  epigastrium,  1011 

Fluctuation,  1011 

Pain,  1011,  1012 
scat  of,  1011 
character  of,  1012 
in  right  shoulder,  1012 

Decubitus,  characteristic,  1012 

Nausea  and  vomiting,  1013 

Tongue,  state  of,  1013 

Relation  to  dysentery,  1014 

Cough,  1014 

Bespiration,  1014 

Pleuriti8,1014 

Pleuro-pneumonia,  1014 

Singultus,  1015 

Pericarditis,  1015 
Course,  1014 

Usual  point  of  discharge,  1016 

Discharge    into    plea  ml    cavitv, 
1016 

pericardium,  1016 
peritoneal  cavity,  1016 
intestines,  1016 
Duration,  1017 
Termination,  1017 

Effect  of  mode  of  dischai^  upon, 
1017 

Eecovery  by  absorption   of   pus, 
1018 

Fatty  degeneration  of  pus,  1018 
Mortality,  1017 
Prognosis,  1018 
Diagnosis,  1018 


I 


LiVEB,  Diseases  of — Suppuratire  Hepatic 

tU:  Diagnosis  from  echinococciu^ 

1018 
From  dropsy  of  gall-bladder,  1019 

cancer  of  liver,  1019 

abscess  of  abdominal  wall,  1019 

empyema,  1020 

intermittent    fever   of    hepatic 
colic,  1020 
Value  of  puncture  of  right  lobe  in, 

1020 
Treatment,  1020 
Aborting,  1020 

use  of  quinia  in,  1020 
Of  septicemic  fever,  1020 
Of  dysentery  in,  1020 
Of  vomiting,  1021 
Local,  1021 

Evacuation  of  pus,  1021 
Puncture,  exploratory,  1021 

harmlcssnesB  of,  1021 

effects  of,  1022 

mode  of;  1022 
Aspirator,  use  of;  1022 

mode  of  using,  1022 
Poultices,  use  o^  1023 
Quinia,  ose  of,  1020 
Ipecacuanha,  1020 
^oda  powders,  1020 
Bismuth,  1021 
Creasote,  1021 
Diet,  1021 
Stimulants,  1021 
Nutrient  enemata,  1021 
Acuie  Yellow  Atrophy,  1023 
Definition,  1023 
History,  1023 
Etiology,  1023 
Frequency,  1023 
Age,  influence  on  causation,  1024 
Sex,  influence  on  causation,  1024 
Pregnancy,  influence  on  causation, 

1024 
Depressing  emotions,  1024 
Svphilis,  1024 
Pathological  anatomy,  1025 
Change  in  size,  1025 
Capsule,  state  of;  1025 
Hemorrhagic     extravasations   in 

liver-tissue,  1025 
Bile  ducts,  lesions  of,  1025 
Microscopic  appearance  of  hepatic 

tissue,  1025 
Cell-degeneration,  1025 
Connective  tissue,  increase  of,  1025 
Spleen,  lesions  of,  1026 
Peritoneum,  lesions  o^  1026 
Mesenteric    glands,   swelling  of; 

1026 
Stomach  and  intestines,  lesioof  of; 

1026 
Kidneys,  lesions  of,  1026 
Heart,' lesions  of;  1026 
Brain,  lesions  of,  1026 
Symptoms,  1026 
Prodromata,  1026 
Duration  o(  1027 
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Liver,  Diseases  of — AcuU  Yeilow  Atrophy: 
Symptoms :  Signs  of  gastro-duo- 
dentu  catarrh,  1027 
Jaundice,  1027 
Toxsemic  period,  1027 
Dilatation  of  pupil,  1027 
Excitement  with  delirium,  1027 
Coma,  1027 
Convulsions,  1027 
Sensibilitv,  disturbances  of,  1028 
Motility,  disturbances  of,  1028 
Hemorrhages    from    mucous  sur- 
faces, 102S 
Epistaxis,  1028 
Hsematemesis,  1028 
Temi^erature,  1028 
Pulse,  condition  of,  1028 
Tongue,  condition  of,  1028 
Nausea  and  vomiting,  1026,  1027, 

1028 
Constipation,  1028 
Skin  disorders,  1028 
Urine,  state  of,  1027,  1028 
Blood,  changes  in,  1029 
Course,  1029 
Duration,  1029 
Termination,  1029 
Diagnosis,  1029 
From  catarrhal  jaundice,  1029 
Acute  phosphorus-poisoning,  1029 
Treatment,  1030 
Quinia,  use  of,  1030 
Phosphate  of  sodium,  1030 
Euonymin,  use  of,  1030 
Iridin,  use  of,  1030 
Purgatives,  1030 
Bismuth,  1030 

and  carbolic  acid,  1030 
Ergotin,  use  of,  1030 
Alcohol,  use  of,  1030 
Iron,  1030 
Phosphorus,  1030 
Grold  and  silver,  chloride  of,  1030 
Of  nausea  and  vomiting,  1030 
Of  hemorrhage,  1030 
Jlie  Liver  in  Phoaphorus-^isoningf  1030 
Definition,  1030 
Pathogeny.  1030 
Age,  1030 

Women,  frequency  in,  1030 
Tissues,  biliary  staining  of,  1031 
Extravasation  of  blood  in  mucous 

and  serous  membranen,  1031 
Spleen,  enlargement  of,  1031 
Liver,  hyperplasia  and  atrophy  of, 
1031 

cell-degeneration,  1031 
Bile-ducts,  lesions  of,  1031 
Mucous  membrane  of  stomach,  le- 
sions of,  1031 
Kidneyi),  lesions  of,  1031 
Symptoms,  1031 
'  Resemblance  to  acute  vellow  atro- 
phy, 1031 
Of  local  irritation  of  poison,  1031 
Burning  in  gullet,  1031 
Nausea  and  vomiting,  1031 


LiYEB,  Diseases  of — Liver  in  Phosphorua* 
poiioning:  Symptoms:  Svstemic, 
1031 
Vomiting,  1031 
Vomit,  characters  of,  1031 
Stools,  characters  of,  1031 

phosphorescent,  1031 
Hepatic  dulness,  increase  of,  1032 
Jaundice,  1032 
Liver,  enlargement  of,  1032 
Nervous  disorders,  1032 
drowsiness,  1032 
delirium,  1032 
convulsions,  1032 
Temperature,  1032 
Pulse,  state  of,  1032 
Urine,  state  of,  1032 
Conrse,  1032 
Duration,  1032 
Termination,  1032 
Diagnosis,  1032 

From  acute  yellow  atrophy,  1032 
Treatment,  1033 
Emetics,  1033 
Decoction  of  flaxseed,  1033 
Slippery  elm,  1033 
Oil  of  tnrpentine,  1033 
Sulphate  of  copper,  1033 
Transfusion,  1033 
Diet,  1033 

Of  inflammatory  svmptoms,  1033 
Carcinoma  of  Liver,  1033 
Definition,  1033 
Etiology,  1033 
Heredity,  1033 
Age,  1034 
Sex,  1034 
Morbid  anatomy,  1034 
Primary  form,  1034 
Hepatic  enlargement,  1034 
Microscopic  appearances,  1035 
Secondary  form,  1034,  1035 

frequency  of,  1035 
Metastasis  in,  1035 
forms  of,  1035 
from  face,  1035 
stomach,  1035 
intestines,  1035 
Nodes,  number  of,  1035 
size,  1035 
changes  in,  1 036 
Atrophy  of  liepatic  structure,  1035 
Infiltrating  form,  1034 
Pigment  form,  1035 
Tumors,  shape  and  size,  1034 
Sarcomas,  1036 
Symptoms,  1036 
General  Iiistory  of,  1036 
Liver,  condition,  1037 

mode  of  examining,  1037 
Ascites,  1037 
Peritonitis  in,  1037 
Pain,  seat  and  character,  1038 
Vomiting  in  secondary  form,  1038 
Jaundice,  frequency,  1038 
Skin,  state,  1038 
Physiognomy,  1038 
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LiVEB,  DiSEASiS  OP — Coreinoma  of  Lwer: 
Symptoms :  Emaciation,  1038 

Strength,  loss,  1038 

Urine,  condition^  1038 

Signs  of  gastro-intestinal  catarrh, 
1038     . 

Appetite,  impaired,  1038 
CouiDe,  1039 
Duration,  1039 
Termination,  1039 
Diagnosis,  1039 

From  amyloid  disease,  1040 

From  echinococcus,  1040 

From  cirrhosis,  1040 

From  syphilis,  1040 
Treatment,  1040 
Amyloid  Liver f  1040 
DefiniUon,  1040 
Etiology^  1040 

Suppuration  of  bone,  1041 

Syphilis,  1041 

Chronic  malarial  infection,  1041 

Pulmonary  cavities,  1041 

Age,  1041 

Sex, 1041 

Cachexia  from    development    of 
new  formations,  1041 

Temperament,  1041 

Frequency  in  lymphatic  individ- 
uals, 1041 
Pathological  anatomy,  1041 

Ori^n  of  amyloid  deposit,  1042 

Mode  and  order  of  deposit,  1042 

Size  and  shape  of  liver,  1042 

Consbtence  of,  1042 

Iodine  test  for,  1043 
Mode,  1043 

Condition  of  hepatic  tissues  not  in- 
vaded, 1043 
Symptoms,  1043 

Liver  enlargement,  1 043 

Cachexia,  1043 

Jaundice,  frequency,  1044 

Ascites,  freouency,  1044 

Hemorrhoias,  1044 

Diarrhoea,  1044 

Stools,  1044 
black,  1044 

Vomiting  in,  1044 

Vomit,  bloody,  1044 

Spleen,  enlarged,  1044 

Kidney,  enlarged,  1044 

General  dropsy,  1044 

Hydnemia,  1044 

Urinejp  state,  1044 

Emaciation,  1044 
Course,  1044 
Duration,  1044 
Prognosis,  1045 
Diagnosis,  1045 

From  fatty  liver,  1045 
hydatid  disease,  1045 
cancer,  1045 
Treatment,  1045 

Of  cause,  1045 

Alkalies,  use  of,  1045 

Iodides,  use  of,  1046 


LiYEB,  Diseases  of — Amyloid  Liver:  Treat- 
ment :  Ung.  hvdrarg.  iod.  rubn, 
1046 
Chloride  of  gold  and  sodlom,  1046 
silver^  1046 
arsenic,  1046 
iron,  1016 
Diet,  1046 

Of  nausea  and  vomiting,  1046 
Faliy    Liver  —  FaJUy    JJeyenenUion  of 
Liver  {Hepar  AdipoeuM),  1046 
Definition,  1046 
KUology,  1046 
Sex,  1047 
Phthisis,  1047 
Cachexia?,  1047 
Alcoholism,  1047 
Poisoning  by  phosphorus,  1047 
arsenic,  1047 
antimony,  1047 
Pr^nancy,  1047 

Deficient  oxidation  of  fat,  1046,1047 
Sedentary  life,  1047 
Pathological  anatomy,  1047 
Liver,  enlaigement  of,  1047 
shape  and  size,  1047 
anaemic  condition  of,  1047 
seat  of  fatty  deposit,  1047, 1043 
Symptoms,  1048 

Dyspeptic  diHtnrbances,  1048 
Stools,  character,  1048 
Circulation,  feeble,  1048 
Pulse,  condition,  1048 
Sleeplessness,  1048 
Mental  depression,  1048 
Hvpochondria,  1048 
Jaundice,  1049 
Urine,  state,  1049 
Area  of  hepatic  dulness,  1049 
Course,  1049 
Duration,  1049 
Termination,  1049 
Prognosis,  1049 
Diagnosis,  1049 

From  amyloid  liver,  1049 
cancer,  1050 
Treatment,  1050 

Of  digestive  disturhoiincefl^  1050 
Diet,  1050 
Chola^ues,  1050 
Phospliate  of  sodium,  1050 
Sulphate  of  manganese,  10-30 
quinia,  1051 
iron,  105 1 
Tinct  mix  vomicae,  1050 
Kitric  acid,  1050 
Alkalies,  1050 

Perman^nate  of  potasinm,  1051 
Afifections  of  Biliary  Passages,  1051 
Qxtarrh  <^  Bde-ducta,  1051 
Ilistorv,  1051 
Definition,  1051 
Etiologv,  1051 

Pecuiiaritv  of  constitnlion,  1031 
Climate,  1051 
^lalaria,  1051 
Cold  and  wet,  1051 
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LrvKB,  Diseases  of — Oaiarrh  of  BUe-^ucU: 
Etiology :  Duturbanoes  of  portal 
circulation,  1052 
Extension  from  duodenum,  1052 
Food,  improper,  1052 
Condiments  and  sauces,  1052 
Alcoholic  and  malt  liquors,  abuse, 
1052 
Pathological  anatomy,  1052 
Seat  of  catarrh,  1052 
Mucous  membrane  of  ducts,  le- 
sions of,  1053 
swelling  of,  1053 
Finer  ducts,  lesions  of,  1053 
Liver,  condition  o^  1053 
Symptoms,  1053 
Signs  of  gastro-duodenal  catarrh, 

1053 
Tongue,  state  of,  1053 
Ap|)etite  impaired,  1053 
Epigastrium,  fulness  of,  1053 
Abdomen,  state  of,  1054 
Intestinal  canal,  state  of^  1054     • 
Diarrhoea  and  constipation,  1054, 

1055 
Stools,  characters  of,  1054, 1055 
Urine,  state  of,  1054,  1055 
Nervous  disturbances,  1054,  1055 
Headache,  1054,  1055 
Vertigo,  1054,  1055 
Febrile  movement,  1054 
Jaundice,  1054 
Course,  1055 
Duration,  1055 
Termination,  1055 
Diagnosis,  1055 
Treatment,  1056 
Diet,  1056 
Diarrhoea,  1056 
Constipation,  1056 
Mercury,  use  of,  1056 
Calomel,  use  of,  1056 
Phosphate  of  sodium,  1057 
Silver  and  zinc  salts,  1057 
Arsenic,  1057 
Iron,  1057 
Quinia,  1057 

Permanganate  of  potaasittm,  1057 
Mineral  acids,  1057 
Enemata,  1057 
Electricity,  1057 
BUiary  Concretion^  OallstoneSy  Hepatic 
OoUctUi,  e/c,  1058 
Definition,  1058 
Formation,  1058 
From  inspissated  bile,  1058 
Of  calculi.  1059 
shape,  1059 
number,  1059 
color,  1059 
size,  1059 
composition,  1060 
nucleus,  1060 
body  of,  1061 
rind,  1061 

specific  gravity,  1061 
origin  and  formation,  1061-1063 
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LivxR,  Diseases  of — BUiary  OoneretionM^ 
Oailrstones,  etc :  Formation :  com- 
position of  bile,  1062 
reaction,  1062 
Etiology,  1063 
Age,  1063 
Sex.  1064 
Social  sUte,  1064 
Malarial  influence,  1064 
Season,  1065 
Obesity,  1065 
Starchy,    fiatty,    and     saccharine 

fobds,  1065 
Irregular  meals,  1065 
Retardation  to  flow  of  bile,  1066 
Mental  emotion,  1066 
Situation  and  destiny  of  gall-stones, 

1066 
Spontaneous  disint^ration  o(  1066 
Qall-ducts,  dilatation  of;  from,  1067 
-bladder,  changes  in,  from,  1066 
dilatation  of,  1067 
adhesions,  1067 
cancer  of,  1067 
hypertrophy  of;  1067 
•stones,  migrations  of;  1067, 1068 
ulceration    into    neighboring 
organs  by,  1068 
Formation  of  fistulie,  1068 
Symptoms  due  to  presence  of  gall- 
stones at  their  original  site, 
1069 
Uneasiness    in     hypochondrium, 

1069 
Pain,  1069 
in  shoulder,  1069 
in  right  side  of  neck,  1069 
Qastralgia,  1069 
Vertigo,  1070 
Migraine,  1069 
Headache,  1070 
Digestive  disturbances,  1070 
Symptoms  due  to  migration  by  nat- 
ural channels  (hepatic  colic), 
1070 
Time  of  occurrence  of  paroxysms, 

1070 
Paroxysm,  onset  of,  1070,  1071 
Pain,    seat     and     characters    of, 

1070 
Physiognomy,  1071 
Nausea  and  vomiting,  1071,  1072 
Pulse,  state  of,  1071 
Collapse,  1071 
Duration,  1071 
Nervous  disturbances,  1071 
Hysteria,  1071 
Convulsions,  1071 
Chills,  1071,  1072 
Periodicity  of  paroxvsms,  1071 
Relation  to  malaria,  1071,  1072 
Fever,  1072 
Constipation,  1072 
Jaundice,  1072 

duration  of,  1073 
After  paroxysm,  1073 
Stools,  1073 
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LiVEB,  DiSKASEB  OF — BUiory  Concretions, 
QaJI '  stones,    etc :     Symptoms : 
Stools,    search    for   calculi    in, 
1073 
method,  1073 
*   Passage  of  inspissated  bile,  1073, 
1074 
Kecurrence  of  attacks,  1074 
Impaction  of  calculi,  1074 
point  of,  1074 
peritonitis  from,  1074 
adhesions,  1074 
Migration  by  artificial  routes,  1074 
into  neighboring  organs,  1074 
into  stomach,  1074 
into  intestines,  1074 
into  duodenum,  1074 
Biliary  fistulae,  formation  of,  1075 
Course,  1075 
Migration  without  symptoms,  1075 
Obstruction  of  bowels  trom,  1075 
Symptoms  of  presence  in  intestinal 

canal,  1076 
Vomiting  of  gall-stones,  1076 
Complications,  1076 
Local  inflammation,  1076 
Bropy  of  gall-bladder,  1077 
Angiocholitis,  1077 
Relation  to  cancer  of  ducts,  1077 
Heart  disturbance,  1077 
Initial  murmurs.  1077 
Keflex  nervous  disorders,  1078 
Herpes  zoster,  1078 
Death  from  lodgment  of  calculus 
in  Vater's  diverticulum,  1078 
from  vomiting,  1078 
Diagnosis,  1078 
From  gastralgia,  1078 
hepatalgia,  1079 
flatulent  colic,  1079 
renal  colic,  1079 
Treatment,  1079 

Of  calculus  state,  1079 
Of  inspissated  bile,  1079 

by  sulphate  of  soda,  1079 
Diet,  1079 
Exercise,  1079 
Bathing,  1079 

Alkaline  mineral  waters,  1079 
Phosphate  of  sodium,  1080 
Of  biliary  calculi  in  situ,  1080 
Manipulation  of  gall-bladder,  1080 
Faradization,  1080 
Ether  and  turpentine  (Durande's 

remedy),  1080 
Chloroform,  1081 
Cholate  of  sodium,  1081 
Ox-gall,  1081 

Puncture  of  gall-bladder,  1081 
Removal  of  contents  of  gall-blad- 
der by  puncturing,  1081 
Of  paroxysms  of  hepatic  colic,  1081 
Of  pain,  1081 

Morphia  and  atropia,  hvpodermio- 
ally,  1082 
dose  of,  1082 
Emetics,  1082 


Liver,  Diseases  of — Biliary  Qmentwu, 
OaUsUmes,  etc:  Treatment  by 
hot  fomentations^  1082 

Hot  baths,  1082 

Chloroform,  1082 

Ether,  1082 

Chlorodyne,  1082 

Chloral,  1082 

Purgatives,  1082 

Cholagogues,  1082 

Ipecacuanha,  1082 

Euonymin,  1082 

Iridin,  1082 
Occlusion  of  Biliary  Passages    Saont 

of  Ductus    Communis   QuMoekMa, 

1082 
Definition,  1082 
Pathogeny,  1082 

Of  cystic  duct,  1083 

Of  common  duct,  1083 

Passage  of  calculi,  1083 

Catarrhal  inflammatioDt  1083 

Cicatrization  of  ulcers,  1083 

Impaction  of  biliary  odculi,  1084 

Foreign  bodies,  1084 

Of  hepatic  duct,  1084 

Seat  and  cause  of  ocdnnoo  in  com- 
mon duct,  1083, 1084 

Pressure  of  tumors,  1085 

Cancer  of  gall-bladder,  1085 
of  pylorus,  1085 

Enlain^^  lymphatic  gland%  1085 

Efiects  of  occlusion  <S  cyadc  dod, 
1085 

Retention  of  secretion  in  gall-blad- 
der, 1085 

Eflfects  of  occlusion  of  hepadc  duct, 
1085 

Catarrhal  stote,  1085 

Distension  of  he^iatic  tnbcs  vith 
sero-mucus,  1085 

Dihitation  of  ducta,  1086 

Rupture  of  ducts,  1086 

Changes  in  liver.  1086 

Cell-degeneration,  1086 
Symptoms,  1086 

Of  cystic  duct,  1086 

Dropsy  of  gall-bladder,  1086 

Of  hepatic  duct,  1086 

Jaundice,  1086,  1087 
sudden  disappearance  o(  1087 

Pruritus,  1087 

Eczema,  1087 

Xanthelasma,  1087 

Increased  area  of  hepatic  dolneM, 
1087 

Tenderness    of    hvpocfaondriamf 
1087 

Enlargement  of  liver,  1087 

Hepatic  secretion,  state  of,  1067 

Atrophy  of  liver,  1088 

Enlar^ment  of  gall-bladder,  I0S7 

Digestive  disturbances,  1088 

Appetite,  state  of,  1088 

Tongue,  stote  ai,  1068 

Thinit,  1088 

Kausea  and  vomiting,  1068 
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LivsBy  Diseases  of — Ocduaion  <^  BiUary 
Parages, etci  Symptoms:  Vomit, 
characters  of,  1088 
Bowels,  irregular,  1088 
Stools,  characters  of,  1088 

color  of,  1088 
Kidneys,  stote  of,  1090 
Urine,  state  of,  1089, 1090 
Albuminuria,  1090 
Casts,  1090 
Pulse,  state  of,  1089 
Hemorrhages,  1089 
Epistaxis,  1089 
Hiematemesis,  1089 
Fever,  1090 

intermittent  form,  1000 
distinguished  from  malaria,  1090 
temperature,  1091 
duration,  1091 
CholFPmia.  1091 
Kervous  aisturbances,  1092 
Headache,  1092 
Mental  depression,  1092 
Xanthopsia,  1092 
Paralysis,  1092 
Convulsions,  1092 
Course,  1092 
Duration,  1092 
Termination,  1092 
Prognosis,  1092 
Diagnosis,  1092 
Puncture  of  gall-bladder  in,  1092 
Exploration  of  gall-bladder,  1093 
Mode  of  puncture,  1093 
Of  dilated  gall-bladder  from  aneur- 
ism, 1093 

from  hypertrophic  cirrhosis, 
1093 
Treatment,  1094 
Fracture  of  impacted  calculus,  1094 

mode  of,  1094 
Solution  of   impacted  calculi  by 
puncture  of  ^1-bladder,  1094 
Diseases  of  Portal  Vein,  1095 
Thrombom  and  Kmbolitmi  of  Portal  Vein; 
Stenosis;  PyUphlebUiSf  1095 
Definition,  1095 
Causes,  1095 
Coagulable  state  of  blood,  1095 
Weak  heart-action,  1095 
Impeded  circulation  from  external 

pressure,  1095 
Of  adhesive  pylephlebitis,  1095 
Symptoms,  109G 

Sudden  formation  of  ascites,  1096 
enlargement  of  spleen,  1096 
passive  congestion  of  gastro-in- 
testinal    mucous    membrane, 
1096 
Catarrh  of  gastro-intestinal  mucous 

membrane,  1096 
Nausea  and  vomiting,  1096 
Hemorrhages,  1096 
Abdominal  veins,  abnormal  anas- 
tomoses of,  1096 
Course  and  termination,  1096 
Diagnosis,  1096 


LiVEB,   Diseases   of  —  Thrombo$U,   etc. : 
Treatment,  1096 

Copaibie,  1096 

Pilocarpine,  1096 

Leeches,  1096 
Suppurojfive  PyfrphlebitiSf  1097 
Pathogeny,  1097 

Ulceration  and  suppuration  of  in- 
testinal tube,  1097,  1098 

Multiple  abscess  of   liver,  1097, 
1098 

Typhlitis,  1097, 1098 

Traumatic   injuries   of    intestine, 
1097 

Formation  of  emboli,  1097,  109S 

Changes  in  vein- wall,  1098 

Production  of  thrombi,  1098 

Formation   of  secondary  hepatic 
abscesses,  1098 

Suppuration  of  oecum,  1098 
of  rectum,  1098 
Symptoms,  1099 

Of  primary  lesion,  1099 

Of  secondary  result,  1099 

Chills,  1099 

Pain,  seat  and  character,  1099 

Fever,  1099 

periodic  form,  1099 

Temperature,  1100 

Digestive  disturbances,  1100 

Vomiting,  1100 

Hemorrhages,  1100 

Tongue,  condition  of,  1100 

Irregular  bowels,  1100 

Jaundice,  1100 
Course,  1101 
Duration,  1101 
Termination,  1101 
Diagnosis,  1101 
Treatment,  1101 

Ammonia,  use  of,  1101 

Quinine,  1101 

Corrosive  sublimate,  1101 
Parasites  of  the  Liver,  1101 
Echinocoeeus  of  Liver j  1101 
Definition,  1101 
Etiology,  1101 

Migration  of  embryo  from  intes- 
tine, 1102 
Pathology,  1102 
Symptoms,  1102 

Number  of,  1102 

Seat  of,  1102 

Atrophy  of  liver,  1102 

Jaundice,  1102,  1104 

Growth,  mode  of,  1102,  1103 

Characters  of  vesicles,  1103 

Contents  of  vesicles,  1 1 03 

Multilocular  form,  1103 

Hydatid  tumor,  characteristics  of^ 
1104 

Ascites,  1104 

Enlargement  of  spleen,  1104 

Digestive  disturbances,  llO-i 
Diagnosis,  1104 

Characters  of  fluid,  1105 

Hooklets  in  fluid,  1105 
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LrvKR,  Diseases  of — Eehinoeoeeua  cf  Liver: 
Diagnosis:  From  abscess  of  liver, 
1105 
DuraUon,  1105 
Termination,  1106 
Tx«atment,  1106 
Prophylaxis,  1106 
Boiling  and  filtering  of  water,  1106 
Therapeutical,  1106 
Bemoval  of  vesicle,  1107 

by  incision,  1107 
Puncture,  1107 
Aspirator,  use  of,  1107 
Injection  of  iodine,  1108 
Electrolysis,  1108 
Acupuncture,  1109 
DUtonium  hfpaticum  (Uver'fuka),  1109 
Description,  1110 
Mode  of  access  to  man,  1110 
Diagnosis,  1110 
Symptoms,  1110 
Treatment,  1110 
Parasiticides,  ose  o^  1110 
Creasote,  1110 
Bichloride  of  mercury,  1110 
Thymol,  1110 
Parasites  in  Portal  Vein,  1111 
LiTer,  diseases  of^  as  a  cause  of  ascites, 
1173 
of  pancreatic  hemorrhage,  1129 
influence  on  causation  of  constipation, 
641 
of  functional  dyspepsia,  447 
of  acute  gastritis,  464 
enlargement  of^  in  rachitis,  139 

in  hereditary  syphilis,  283 
lunctional  disturbance  of,  in  intestinal  in- 
digestion, 629 
hypenenna  of,  relation  to  causation  of 

diabetes  mellitus,  195 
lesions  of,  in  diabetes  mellitus,  201 
in  dvsentcrv,  801 
in  entcro-colitis,  739 
in  gout,  117, 118 
in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  705 
in  scurvy,  173 
in  tabes  mesenterica,  1188 
secondarv  growths  of^  in  gastric  cancer, 
6d6 
Ix>be  of  ear,  ulceration  of,  in  scrofula,  246 
L(X!al  causes  of  gastric  canccir,  537 
nature  of  dysentery,  796 
peritonitis,  1159 

symptoms,  of  superficial  glossitis,  357 
of  abscess  of  liver,  1010 
of  chronic  articular  rheumatism,  71 
of  rheumatoid  arthritis,  80,  81,  85 
of  thrush,  334 
treatment  of  cancmm  oris,  343 
of  enteralgia,  665 
of  parenchymatous  glossitis,  365 
of   chronic    parenchymatous  glosutis^ 

368 
of  superficial  glossitis,  3*57 
of  dironic  superficial  glossitis,  367 


Local  treatment  of  glossitis  pamitica,  359 
of  acute  gout,  134 
of  intestinal  obstruction,  864 
of  abscess  of  liver,  1021 
of  cirrhosis  of  liver,  1002 
of  morbid  dentition,  376 
of  chronic  oesophagitis,  417 
of  cancer  of  oesophagus,  428 
of  organic  stricture  of  oesophagus,  425 
of  spasmodic  stricture  of  oesopliagui, 

421 
of  ulceration  of  oesophagus,  418 
of  perihepatiti^  990 
of  acute  peritonitis,  1151 
of  acute  pharyngitis,  397 
of  syphilitic  pharyngitis,  408 
of  purpura  rheumatica,  194 
of  acute  rheumatism,  68 
of  chronic  articular  rheumatism,  74 
of  muscular  rheumatism,  76,  77 
of  gonorrhoea!  rheumatism,  107 
of  rheumatoid  arthritis,  100 
of  aphthous  stomatitis,  330 
of  mercurial  stomatitis,  348 
of  stomatitis  ulcerosa,  338 
of  hereditary  svphilis,  317 
of  tlinish,  335 ' 
of  tonsillitis.  387 
of  typhlitis  and  perityphlitis,  822 
Locality,  influence  on  causation  of  scrofula, 

233 
Loop-shaped  form  of  stomach,  617 
Lumbago,  77 
Lumbar   colotomy  for  cancer  of  rectom, 

915 
Lumbo-abdominal  neuialgia,  distingnisbcd 

from  enteralgia,  663 
Lung  diweasp,  chronic,  influence  on  caaaatioo 

of  constipation,  641 
Lungs,  condition  of,  in  rachitis,  152 
in  hereditary  syphilis,  307 
gangrene  oi,  complicating  cancram  orifl^ 

341 
enmmata  of,  in  hereditarv  syphilis,  SO? 
hypostatic  congestion  anti  pneumonia  oC 

in  entero-colitis,  734 
lesions  of,  in  diabetes  mellitos,  202 
in  entero-colitis.  740 
in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  706 
in  scurvy,  172 
in  tabes  mesenterica,  1188 
Lupoid  ulcer  of  rectum,  889 
Luxurious  living,  influence  of^  on  caobstioii 

of  gout,  110 
Lymphangiectasis  in  Filaria  sanguinis,  963 
Lymphatic  glands,  caseation  o^  m  scroAila, 
239,240 
changes  oi^  in  scrofula,  239,  240 

in  tabes  mesenterica,  1187 
■welling  of,  in  cancmm  oris,  342 
in  parenchymatous  glossitia,  361 
in  catarrhal  stomatitis*  323 
in  mercurial  stomatitis,  346 
in  tonsillitis,  382 
Ljinpho-tiarcoma  of  intestine,  868 


INDEX  TO   VOLUME  11. 


1253 


M. 

Macroglossia,  349 

Magnesium  sulphate,  use  of,  tTphlitis  and 

perityphlitis,  822 
Malaria,  iufiuenoe  on  causation  of  biliorj 
calculi,  1064 
of  catarrh  of  bile-ducts,  lOol 
of  cholera  morbus,  721 
of  diabetes  mellitus,  203 
of  enteralgia,  060 
of  gastralgia,  460 
of  g:istric  hemorrhage,  5S2 
of  acute  intestinal  catarrh,  671 
of  chronic  intestinal  catarrh,  700 
of  jaundice,  977 
of  abscess  of  liver,  1005 
of  amyloid  liver,  1041 
of  cirrhosis  of  liver,  991 
of  hypenemia  of  liver,  984 
of  tabes  mesenterica,  1186 
relation  to  hepatic  colic,  1072 
to  causation  of  rachitis,  145 
Malarial  form  of  acute  pharyngitis,  symp- 
toms, 395 
poison,  influence  on  causation  of  bilious- 
ness, 965 
of  acute  pharyngitis,  391 
Malarious  fevers,  influence  on  causation  of 
acute  and  chronic  gastritis,  464,  470 
Male  fern,  use  of,  in  tape- worm,  941 
Malformations,  congenital,  of  anus  and  rec- 
tum, 837,  879 
Malignant  pustule  of  tongue,  363 
stricture  aud  ulceration  of  rectum  and 
anus,  902 
Malt  extracts,  use  of,  in  rachitis,  162 
liquors,  influence  on  causation  of  bilious- 
ness, 966 
of  catarrh  of  bile-ducts,  1052 
of  gout,  111 
of  lithFemia,  969 
Manganese  sulphate,  use  of,  in  fatty  liver, 

1050 
Manipulation  of  gall-bladder    to  dissolve 

biliary  calculi,  1080 
Marasmus,  influence  on  causation  of  atrophy 

of  stomach,  616 
Marriage  of  syphilitics,  255,  265,  269 
Marriages,    consanguineous,    influence   on 

causation  of  scrofula,  234 
Massage,  use  of,  in  constipation,  653 

in  rheumatoid  arthritis,  101 
Masticaticm,  imperfect,  influence  on  causa- 
tion of  functional  dyspepsia,  445 
of  intestinal  indigestion,  625 
Maternal  ill-health,  influence  on  causation 

of  infantile  peritonitis,  1172 
Maxillary  bones,  alterations  of,  in  rachitis, 

150 
Meals,  irregular,  influence  on  causation  of 

functional  dyspepsia,  446 
Measles  of  tape-worm,  932 
Mechanism  of  intussusception,  847 
Medina-worm,  962 

Medulla  oblongata,  effects  of  puncture  of 
diabetic  area,  195 


Medullary  form  of  gastric  cancer,  563 

of  gastric  cancer,  histology,  563 
Melsena,  in  simple  ulcer  of  stomach,  492, 
493 
neonatorum,  etiology,  832 
Melsenamesis  m  gastric  cancer,  545 
Melanotic  sarcoma  of  intestines,  secondary 

to  tumor  of  eye  or  skin,  873 
Melituria  in  chronic  intestinal  paucreatitis, 
1122 
in  obstruction  of  pancreatic  ducts,  1131 
Membranous  form    of   acute  pharyngitis, 
symptoms,  395 
of  acute  pharyngitis,  treatment,  399 
Meningitis,  distinguished  from  acute  gas- 
tritis, 468 
in  acute  rheumatism,  39 
Menstrual  disease,  influence  on  causation  of 
pseudo-membranous  enteritis,  765 
disorders  from  constipation,  647 
influence  of,  on  causation  of  rheuma- 
toid arthritis,  90 
of  aphthous  stomatitis,  326 
of  simple  ulcer  of  stomach,  487 
Menstruation,   influence    on    causation  of 
functional  dyspepsia,  448 
of  gastralgia,  460 
scanty,  m  scrofula,  245 
suppression  of,  influence  on  causation  of 
disease  of  pancreas,  1114 
Mental  anxiety,  influence  on  causation  of 
cholera' morbus,  721 
and  shock,  influence  on  causation  of 
diabetes  mellitus,  203 
condition,  in  hepatic  abscess,  1009 
in  acute  peritonitis,  1142 
in  scurvy,  176 
in  scrofula,  245 
depression  in  occlusion  of  biliary  ducts, 
1092 
in  constipation,  647,  854 
in  chronic  intestinal  catarrh,  708 
in  intestinal  indigestion,  628 
in  jaundice,  980 
in  fatty  liver,  1048 
in  hyperaemia  of  liver,  987 
in  lithseniia,  970 

influence  on  causation  of  chronic  phar- 
yngitis, 403 
emotion,  influence  on  causation  of  biliary 
calculi,  1066 
spasmodic  stricture  of  cosophagus, 
419 
state,  in  cancrum  oris,  341 
in  cholera  morbus,  722 
influence  on  digestion,  437 

on  causation  of  functional  dyspep- 
sia, 437 
overwork,  influence  on  causation  of  intes- 
tinal indigestion,  624 
power,  impaired,  in  intestinal  indigestion, 
628 
Mercuric  chloride,  use  of,  in  tonsillitis,  383 
in  acute   yellow  atrophy  of  liver, 
1030 
Mercury,  use  of,  in  biliousness,  907 
ik^  catarrh  of  bile-ducts,  1056 
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Mercury,  use  of,  in  functional  dyspepeim, 
457 
in  pBeudo-merobranous  enteritis,  774 
in  eniero-colitis  and  cholera  iniantiun, 

7(50 
in  scrofula,  251 
in  hereditary  syphilis,  315 
use  of,  in  syphilitic  pharyngitis,  408 
bichloride,  eliect  on  rectum,  911 
use  of,  in  acute  intestinal  catarrh,  695 
in  dvsentery,  809 
in  cirrhosis  of  liver,  1001 
in  amyloid  liver,  1046 
in  treatment  of  liver-flukes,  1110 
in  chronic  pharyngitis,  406  . 
Mercurial  ointments,  use  of,  in  pruritus  ani, 
917 
in  typhlitis  and  perityphlitis,  822 
stomatitis,  344 
Mercurials,  use  of,  in  ascites,  1178,  1179 
in  hyperemia  of  liver,  988 
in  chronic  gastritis^  478 
in  jaundice,  982 
in  lithffimia,  972 
in  acute  peritonitis,  1151 
Mesenteric  glands,  changes    in,  in    tabes 
mesenterica,  1187 
cheesy  degeneration  of,  in  tabes  mesen- 
terica, 1187 
enlargement  of,  in  entero-colitis,  739 
in  acute  intestinal  catarrh,  677 
in  chronic  intestinal*  catarrh,  705 
in  acute  yellow   atrophy  of   liver, 
1020 
lesions  of,  in  dysentery,  801 
Mesentery",  elongated,  as  a  cause  of  acute 

intestinal  strangulation,  841 
Metals,  certain,  influence  on  causation  of 

biliousness,  966 
Metamorphosis,  fatty,  of  pancreas,  1 128 
Methyl-aniline-violet  test  for  lardaoeous  de- 
generation, 875 
Metastasis  in  gastric  cancer,  frequency  of, 
567 
in  carcinoma  of  liver,  1035 
occurrence  of,  in  tonsillitis,  383 
secondary  pancreatis  from,  1120 
tendency  to,  in  medullary  form  of  gastric 
cancer,  563 
Metastatic  abscesses,  complicating  mercurial 

stomatitis,  346 
Miasmatic  origin  of  acute  rheumatism,  26 
]^[icturition,  painful,  in  enteralgia,  661 
Micro-organisms,  influence  on  csiusation  of 
dysentery,  792 
of  acute  intestinal  catarrh,  673 
Micrococci  and  bacteria  in  stools  in  chronic 

intestinal  catarrh,  708 
^ligraine  complicating  rheumatoid  arthritis, 

84 
Migration  of  embryo  from  intestinal  canal, 
in  hydatids  of  liver,  1102 
of   biliary  calculi    by  artiiiciid    routes, 

1068,  1074 
of  echinococcus,  944 

of  gall-stones  by  artificial  routes,  1068, 
1074 


Migration  of  gall-stones,  symptoms  doe  to, 

1070 
Migrations  of  Ascaris  lumbriooides,  953 

of  gall-stones,  1067 
Miliary  aneurisms  of  stomach,  579 
Milk  of  diseased  cows  as  a  cause  oi  tabef 
mesenterica,  1186 
condensed,  use  of,  in  cholera  iofantuDi 

and  entero-colitis,  754 
peptonized,  use  of,  in  entero-oolitis  and 
cholera  infantum,  751,  753 
in  functional  dys}>epsia,  453 
in  chronic  interstitial    panoeatitii, 
1123 
mode  of  preparing,  1123 
Use  of,  in  constipation,  652 
in  diabetes  mellitus,  218 
in  d^'sentery,  809 
in  functional  dyspepsia,  453 
in  enteralgia,  66(5 
in  entero-colitis,  749 
in  acute  and  chronic  gastritis,  468, 476 
in  treatment  of  gout,  1 29 
in  hemorrhage  from  bowels,  834 
in  acute  intestinal  catarrh,  690,  691 
in  chronic  intestinal  catarrh,  716 
in  intestinal  indigestion,  633 
in  jaundice,  983 
in  amyloid  liver,  1046 
in  cirrhosis  of  liver,  1000 
in  rachitis,  159 
in  cancer  of  stomach,  576 
in  dilatation  of  stomach,  608 
in  simple  ulcer  of  stomach,  519 
Milk-leg  in  paratyphlitis,  820 
Mineral  acids,  use  of,  in  catarrh  c^  bile- 
ducts,  1057 
chronic  intestinal  catarrh,  715 
in  intestinal  indigestion,  636 
in  scurvy,  184 

in  acute  intestinal  catarrh,  693»  694, 
695 
baths,  use  of,  in  rheumatoid  arthritis,  99 
poisoning,  influence  on  causation  of  atro- 
phy of  stomach,  616 
water^  alkaline,  use  of,  in  biliaiy  calculus 
state,  1079 
in  chronic  gastritis,  477 
natural,  use  of,  in  gout,  131 
saline  laxative,  use  o(  in  hypenemia 

of  liver,  988 
use  of,  in  biliousness,  968 
in  constiiKition,  652,  653,  655 
in  diabetes  mellitus,  225,  226 
in  pseudo-membranous  enteritis,  776 
in  chronic  intestinal  catarrh,  714, 710 
in  intestinal  indigestion,  634,  636 
in  jaundice,  982 
in  Uthsemia,  972 
in  rheumatoid  arthritis,  99 
in  typhlitis,  822 
Mist,  cretse,   use  of,  in  entero-colitb  aixl 

choleni  uifantum,  758 
Mitral    murmurs   due  to    biliaxy  calculi, 

1077 
Moisture,  influence  on  carnation  of  dyi 
tery,  788 
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Monolobular  form  of  interstitial  hepatitis, 

992 
Mono-  or  uniarticular  rheumatism,  49 
Morbid  anatomy  of  catarrh  of  bile-ducts, 

1052 
of  cancrum  oris,  341 
of  cholera  infantum,  742 
of  cholera  morbus,  721 
of  constipation,  643 
of  diabetes  mellitos,  199 
of  dysentery,  797 

of  pseudo-membranous  enteritis,  769 
of  entero-colitis,  736 
of  acute  gastritis,  466 
of  clironic  gastritis,  471 
of  parenchymatous  glossitis,  363 
of  superficial  glossitis,  355 
of  glossitis  parasitica,  358 
of  firout,  115 

of  hemorrhage  from  bowels,  832 
of  interstitial  hepatitis,  992 
of  acute  intestinal  catarrh,  673 
of  chronic  intestinal  catarrh,  700 
of  cancer  of  intestine,  871 
in  lardaceous  degeneration  of  intestine, 

875 
of  intussusception,  844 
of  abscess  of  liver,  1005 
of  amyloid  liver,  1041 
of  carcinoma  of  liver,  1034 
of  fatty  liver,  1047 
of  liypersemia  of  liver,  985 
of  macroglossia,  352 
of  acute  a»ophagitis,  411 
of  chronic  cesophagitis,  416 
of  cancer  of  oesophagus,  427 
of  dilatation  of  oesophagus,  432 
of  paralysis  of  oesophagus,  429 
of  organic  stricture  of  oesophagus,  424 
of  spasmodic  stricture   of  oesophagus, 

420 
of  ulceration  of  oesophagus,  418 
of  carcinoma  of  pancreas,  1123 
of  acute  pancreatitis.  1118 
of  chronic  interstitial  pancreatitis,  1121 
of  acute  diffiuie  jieritonitis,  1133 
of  tubercular  peritonitis,  1167 
of  acute  pharyngitis,  391 
of  chronic  pharyngitis,  403 
of  syphilitic  phavryiigitis,  406 
of  tuuerculous  pharyngitis,  400 
of  hypertrophic    stenosis    of   pylorus, 

615 
of  acute  rheumatism,  46 
of  chronic  articular  rheumatism,  70 
of  gonorrhoeal  rheumatism,  103 
of  muscular  rheumatism,  74 
of  rheumatoid  arthritis,  86 
of  atrophy  of  stomach,  616 
of  cancer  of  stomacli,  560 
of  cirrhosis  of  stomach,  613 
of  dilatation  of  stomach,  599 
of  hemorrhage  from  stomach,  583 
of  simple  ulcer  of  stomach,  503 
of  aphthous  stomatitis,  326 
of  catarrhal  stomatitis,  323 
of  mercurial  stomatitis,  346 


Morbid  anatomy  of  stomatitis  ulcerosa,  336 
of  scrofula,  238 
of  scurvy,  171 
of  tubes  mesenterica,  1187 
of  tlirush,  332 
of  tonsillitis,  383 
of  t^hlitis,  814 
dentition,  371 
growths  of  pancreas,  1123 
influence  on  causation  of  organic  strio- 
ture  of  oesophagus,  423 
Morbus  maculosus  Werlhofii,  188 
Morning  vomiting  in  chronic  gastritis,  473 

in  cirrhosis  of  liver,  993 
Morphia,  efiect  on  rectum,  911 
use  of,  in  cholera  morbus,  724 
in  dysenterpr,  811 
in  enteralgia,  665 
hypodermaticallv,  in  pseudo-membrt- 

nous  enteritis,  775 
in  gastralgia,  463 
in  acute  intestinal  catarrh,  693 
in  intestinal  obstruction,  863 
in  organic  stricture  of  oesophagus,  425 
in  perihepatitis,  990 
in  tuberculous  pharyngitis,  402 
in  acute  rheumatism,  65 
in  muscular  rheumatism.  76 
in  typhlitis,  822 
and  atropia,  hvpodermic  use  of,  in  hepatic 
colic,  1082 
Mortality  of  cholera  morbus,  724 
of  dysentery,  807 
of  entero-colitis,  726,  727 
of  hereditary  syphilis,  272,  273 
of  parenchymatous  glossitis,  364 
of  abscess  of  liver,  1017 
of  intestinal  obstruction,  862 
of  acute  peritonitis,  1143 
of  acute  rheumatism,  50 
of  cancer  of  stomach,  532,  535 
of  simple  ulcer  of  stomach,  502 
of  typhlitis  and  perityphlitis,  820,  821 
Mouth,  diseases  of.  321 
hemorrhage  from,  370 
lesions  of,  in  entero-colitis,  739 
state  of,  in  pseudo-membranous  enteritis^ 
766 
in  aphthous  stomatitis,  329 
in  gangrenous  stomatitis,  340 
in  mercurial  stomatitis,  345 
in  ulcerous  stomatitis,  337 
Movements,  passive,  in  clironic   forms  of 

rheumatoid  arthritis,  100 
Mucous  collections  in  acute  intestinal  ca- 
tarrh, 676 
discharges  in  non-malignant  stricture  of 

rectum,  886 
membranes,  affections  of,  in  gout,  118 
atrophy  of,  in  functional  dyspepsia,  451 
condition  of,  in  proctitis  of  chronic  in- 
testinal catarrh,  703 
in  thrush,  333 
hypertrophy  of,  in  chronic  oesophagitis, 

416 
of   bile-ducts,  lesions    of   catarrh    of, 
1053 
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MuoouB  membraneB,  intestiDal,  lesions  o^ 
in  cholera  morbus^  721 
in  constipation,  644 
gastric,  lesions  o^  in  acute  gastritis, 

466 
lesions  of,  in  pseudo-membranous  en- 
ieritis,  769 
in  chronic  gastritis,  471 
in  acute  intestinal  catarrh  674 
in  chronic  intestinal  catarrh,  700 
in  lardaceous  degeneration  of  intes- 
tines, 875 
in  catarrhal  stomatitis,  324 
in  mercurial  stomatitis,  347 
in  cirrhosis  of  stomach,  614 
in  organic  stricture  of  oesophagus, 

424 
in  typhlitis,  perityphlitis,  814 
miliary  infiltration  of,  in  tubercular 

pharyngitis,  400 
softening  of,  in  chronic  gastritis,  471 
state  of,  in  dilatation  of  stomach,  600 

in  dysentery,  798 
of  anus,  hairs  on,  892 
of  ileum,  swelling  pf,  in  chronic  intes- 
tinal catarrh,  701 
of  stomach,  microscopic  appearance  of^ 
in  gastric  cirrhosis,  614 
patches,  appearance  of,  in  syphilitic  phar- 
yngitis, 407 
of  hereditary  syphilis,  278 
stools,  in  chronic  intestinal  catarrh,  708 

in  proctitis,  684 
vomiting  of  chronic  gastritis,  478 
Mud-baths,  use  of,  in  rheumatoid  arthritis, 

100 
Multilobular  form  of  interstitial  hepatitis, 
992 
of  hydatid  tumor  of  liver,  1103 
Mumps,  acute  secondary  pancreatitis  meta- 

stasic  of,  1121 
Muriatic  acid,  use  of,  in  cancrum  oris,  343 
dilute,  in  functional  dyspepsia,  456 
in  acute  intestinal  catarrh,  693,  694 
in  chronic  intestinal  catarrh,  715 
in  intestinal  indigestion,  636 
Murmurs,  hemic,  in  gastric  cancer,  553 
heart,  in  purpura  rneumatica,  189 
in  acute  rheumatism,  28,  35 
]Muscles,  discovery  of  Trichina  spiralis  in, 
958 
fatty  degeneration  of,  in  tuberculous  phar- 
yngitis, 401 
lesions  of,  in  chronic  articular  rheuma- 
tism, 71 
in  rheumatoid  arthritis,  88 
in  scurvy,  172 
pain  of,  in  trichinosis,  960 
swelling  of,  in  trichinosis,  960 
wasting  of,  in  acute  variety  of  general 
rheumatoid  arthritis,  80 
Muscular  coat,  hypertrophy  of,  in  chronic 
oesophagitis,  417 
of  stomach,  nypertrophy  of,  in  gastric 
cirrhosis,  614 
contraction  in  acute  intestinal  catarrh,  681 
cramps  in  enteralgia,  661 


Muscular  degeneration,  lesionii,  in  cholera 
morbus,  722 
hypertrophv  in  dilatation  of  oesopluunti, 

432 
rheumatism,  74  «> 
spasm  in  acute  variety  of  general  rheoioa- 

toid  arthritis,  80 
trichinse,  958 

weakness  in  diabetes  mellitus,  204 
Musk  and  asafoetida,  in  spasmodic  stricture 

of  oesophagus,  421 
Mutton-tea,  use  of,   in    entero-colitis  and 

cholera  infantum,  755 
Myalgia  complicating  gonorrhoeal  rheuma- 
tism, 106 
Mycotic  form  of  tonsillitis.  381,  386 
theory  of  origin  of  simple  ulcer  of  stom- 
ach, 513 
parasite  of,  386 
Myocarditis  in  acute  rheumatism,  34 
Myomata  of  stomach,  578 
Myo-saroomatous  tumors  of  stomach,  573 

Kareotics,  abuse  of,  influence  on  causation 
of  gastralgia,  460 
use  of,  in  cancer  of  oesophagus,  428 
Katiform  skull,  signifii-ance  of^  in  heredi- 
tary syphilis,  312 
Nature  of  cholera  infantum,  744 
of  cholera  morbus,  720 
of  constipation.  638,  639 
of  dysentery,  784 
of  enteralgia,  658,  659 
of  pseudo-membranous  enteritis,  767, 768 
of  growth  in  glossitis  parasitica,  358 
of  acute  intestinal  catarrh,  668 
of  intestinal  indi^tion,  620 
of  acute  pharyngitis,  391 
of  rachitis,  1S7  et  steq, 
essential,  of  syphilis,  256 
Nausea,  in  ascaris  iumbricoides,  953 
in  biliousness,  966 
in  catarrh  of  bile-ducts,  1053 
in  acute  gastritis,  467 
-    in  chronic  gastritis,  473 

in  simple  ulcer  pf  stomach,  494 
in  dysentery,  803 
in  cancer  of  stomach,  540 
and  vomiting  in  functional  dvspepsia,  448, 
449 
in  pseudo-membranous  enteritis,  765 
in  enteralgia,  661 
in  acute  intestinal  catarrh,  681 
in  intestinal  <ibstruction,  843,  851 
in  intestinal  ulcer,  826 
in  jaundice,  977 
in  acute  vellow  atrophy  of  liver,  1026^ 

1027;  1028 
in  cancer  of  liver,  1038 
in  cirrhosis  of  liver,  993 
in  acute  pancreatitis,  1119 
in  phosphorus-poisoning,  1031 
in  tape-worm,  940 

in  thrombosis  and  embolism  of  portal 
vein,  1096 
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Nausea  in  trichlnoBis,  960 
Necrosis  of  cartilages  in  gout,  116 
of  inferior  raaxilla  in  mercurial  stomati- 
tis, 346 
Necrotic  ulcers  of  stomach,  529 
Nematodes,  the,  or  thread-worms,  949 
Nephritis,  chronic,  complicating  gastric  can- 
cer, 560 
parenchymatous,  in  hereditary  syphilis, 
3*08 
Nerve,  atrophy  of,  as  a  cause  of  cancer  of 
oesophagus,  429 
disease  of,  influence  on  causation  of  oesoph- 
ageal paralysis,  429 
Nerve-centres    and    nerves,  disease  o^  in 

hereditary  syphilis,  302 
Nerves,  lesions  of,  in  gout,  1 17 
of  organic  life,  exhaustion  of,  as  a  cause 
of  functional  dyKi)ep8ia,  440 
Nervous  affections  in  acute  rheumatism,  37 
treatment,  05 
complicating  rheumatoid  arthritis,  84 
centres,  hemorrhagic  extravasations  into, 

in  scurvy,  180 
colic,  662 
disease  in  hereditary  syphilis,  diagnosis 

of,  304 
disonlers  in  Ascaris  lumhricoides,  953 
in  constipation,  647 
in  phosphorus-poisoning,  1032 
disturbances  in  catarrh  of  bile-ducts,  1054, 
1055 
due  to  biliary  calculi,  1078 
from    occlusion    of   biliary    passages, 

1092 
as  a  cause  of  cholera  morbus,  721 
of  pseudo-membranous  enteritis,  766, 

777 
of  hepatic  colic,  1071 
in  jaundice,  9S0 
in  lithsemia,  970 
in  cirrhosis  of  liver,  999 
in  Oxyuris  vermicularis,  951 
in  tape-worm,  940 
excitability,  influence  on  causation  of  gas- 

tral'gia,  460 
exhaustion,  influence  of  causation  of  chol- 
era morbus,  720 
of  gout,  112 
form  of  enteralgia,  treatment  of^  665 
influence  on  caunation  of  dysentery,  790 
origin  of  acute  rheumatism,  24 

of  rheumatoid  arthritis,  92 
symptoms  from  constipation,  854 
of  iiiabetes  mellitus,  205,  206 
of  enteralgia,  662 
reflex,  in  morbid  dentition,  374 
sympathetic,  in  chronic  gastritis,  474 
system,  condition  of,  in  parenchymatous 
glossitis,  362 
Influence  on  digestion,  437 
lesions  of,  in  diabetes  mellitus,  200 
state,  in  intestinal  indigestion,  628 
theory  of  origin  of  gout,  114 
Nestle's  food  for  infants,  754 
Neuralgia  in  diabetes  mellitus,  206 
treatment,  229 


Neuralgia  complicating  chronic   articular 
rheumatism,  72 
gonorrhoea!  rheumatism,  106 
of  rectum,  909 
Neurotic  form  of  enteralgia,  662,  663 
origin  of  pruritus  ani,  909 

of  spasmodic  stricture  of  oesophagus,  41 9 
theory  of  origin  of  gastric  ulcer,  512 
Niemeyer's  views  of  origin  of  cholera  mor- 
bus, 720 
Nitrate  of  uranium,  use  of,  in  diabetes  mel- 
litus, 230 
Nitric  acid,  cauterization  with,  in  irritable 
rectum,  919 
use  of,  in  cancrum  oris,  343 
in  fatty  liver,  1050 
in  jaundice,  9S2 
in  litheemia,  972 
in  prolapsus  ani,  920 
in  anal  fissure  and  rectal  ulceration, 
912 
local  use  of,  in  hemorrhoids,  926 
Nitro-muriatic  acid,  local  use  of,  in  jaundice, 
983 
in   pseudo-membranous   enteritis, 
775 
Nitrogen,  elimination  of,  in  rachitis,  130 
Nitrogenous  food,  excess  of,  as  a  cause  of 

functional  dyspepsia,  443 
Nodes,  periosteal,  in  gonorrhoeal  rheuma- 
tism, 105 
Nodosities  in  acute  rheumatism,  43 

Ueberden's,  of  rheumatoid  arthritis,  86 
Nodular  tubercular  infiltration  of  tongue, 

369 
Nodules,  number  and  size  of,  in  carcinoma 

of  liver,  1035 
Non-cancerous  tumors  of  stomach,  578 
Non-malignant  tumors  of  stomach,  578 
of  stomach,  distinguished  from  malig- 
nant, 572 
stricture  of  rectum,  885 
Nose,  flattening  of,  in  hereditary  syphilis, 

277 
Nostalgia,   influence    of,  on   causation  of 

scurvy,  169,  170 
Nursing  of  syphilitic  children,  necessity  of 

maternal,  315 
Nutmeg  liver,  985 

Nutrient  enemata,  use  of,  in  simple  ulcer  of 
stomach,  519 
Supjiositories,  929 
Nutrition,  detective,  in  mother,  a  cause  of 

rachitis,  143 
Nutritive  enemata  in  organic  stricture  of 

oesophagus,  425 
Nux  vomica,  use  of,  in  functional  dyspe|)sia, 
455,  458 
in  constipation  of  functional  dyspep« 

sia,  45S 
in  gustralgia,  463 
in  hepatic  glycosuria,  976 
in  jaundice,  975 
in  fatty  liver,  1050 
in  paralysis  of  oesophagus,  430 
in  acute  pharyngitis,  399 
in  dilatation  of  stomach,  609 
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(Esophagus,  Disrases  of — Orgcanic  Stric- 
ture: Prognoeifi,  425 
Treatment,  426 
General,  425 
Use  of  iodides,  425 
Nutrient  enenia,  425 
Malignant  form,  425 
Use  of  arsenic,  425 
of  morphia,  425 
Pain,  42.> 
Local,  425 
Bougies,  use  of,  425 

mode  of  applying,  425, 426 
Forcible  dilatation,  426 
CEsophagotomy,  426 
(EitophaQuSy  Carcinoma  qfy  426 
Definition,  426 
Synonym,  426 
Etiology.  426 
Varieties,  426 
Spheroidal-celled,  426 
Squamous-celled,  426 
Colloid,  426 
Symptoms,  427 
Dysphagia.  427 
Regurgitation  of  food,  427 
Vomiting,  427 

character  of,  427 
Emaciation,  427 
Pain,  427 

character  of,  427 
seat  of,  427 
Dyspncea,  427 
Perforation  of  larynx,  427 
of  lungs,  427 
of  pleura,  427 
of  large  yessels,  427 
Pathology  and  morbid  anatomy,  427 
Seat,  427 

Inyolvement  of  adjacent  structures, 
427 
Diagnosis,  428 
Prognosis,  428 
Treatment,  428 
Constitutional,  428 
Local,  428 

Use  of  stomach-tube,  428 
of  opium,  428 
of  nutrient  enemata,  428 
of  dilators,  428 
Gastrostomy,  428 
(Esophagus^  Paralysis  of^  429 
Definition,  429 
Synonyms,  429 
E'tiology,  429 
Impairment  of  nerve- function,  429 
From  atrophy  of  nerve,  4ii9 
Pressure  from  tumors,  etc.,  423 
Disease  of  nerves,  429 

of  cerebro-spinal  axis,  429 
Syphilis,  429 
P'lumbism,  429 
Shock  and  fright,  429 
Cold,  429 
Hysteria,  429 
Symptoms,  429 


(Esophagus,    Diseases    of  —  Ponigm: 
Symptoms :  Dysphagia,  429 
Slow  deglutition,  429 
Pain,  429 

Salivation,  excessive,  429 
Patholo^  and  morbid  anatomy,  429 
Diagnosis,  429 
From  paralysis  of  pharynx,  430 
Value  of  auscultation,  43U 
Prognosis,  430 
Treatment,  430 
Diet,  430 

Mode  of  feeding,  430 
Use  of  strychnia,  430 
ignatia  amara,  430 
electricity,  430 
(Esophagus,  IHlaUUion  of^  430 
Definition,  430 
S\*nonyms,  430 
E'tiology,  430 
Coueenital  ori^n,  430 
Medanical  origin,  430 
Paralysis  of  muscular  cuat,  430 
General  form,  431 
Annular  form,  431 
Pouched  form,  431 
Betention  of  food,  431 
Symptoms,  431 
Dyspepsia,  431 
Presence  of  a  tumor,  431 
Kegurgitation,  431 

time  of,  432 
Of  annular  form,  432 
Odor  of  breath,  432 
Perforation,  432 
Death,  cause  of^  432 
Pathology  and  morbid  anatomy,  432 
General  form,  432 
Muscular  liypertropfay,  432 
Size  of  dilatation,  432 
Annular  form,  432 

seat,  432 
Pouched  form,  432 
nature,  433 
seat,  433 
size,  433 
Diagnosis,  433 

Value  of  auscultation,  434 
Prognosis,  434 
Treatment,  434 
Use  of  stomach-tube,  434 
Diet,  434 

Constitutional,  435 
Use  of  stimulants,  435 
strychnia,  435 
electricity,  435 
Operative  measures^  435 
Gastrostomy,  435 
Gilsophageal  stenosis  in  atrophy  of  storoafh, 

616 
Gilfiophagoscope,  use  of,  in  diagnosis  of  gas- 
tric liemorriiage,  584 
Ofiensive  exhalations,  influence  on  causa- 
tion of  cholera  morbus,  721 
OTdium  albicans  of  thnisli,  nature,  333 
i  Oil  of  amber,  locally,  in  hemorrhoids^  923 
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Oil  of  turpentine,  ase  of,  in  tai)e>w6rm,  941 
of  wintergreen,  use  of,  in  acute  gout,  136 

in  acute  rlieumatism,  59 
of  wormiieed,  use  of,  iu  Ascaris  lambri- 
coides.  954 
Oils  and  fats,  absorption  of,  in  digestion,  623 
Ointment  of  iodide  of  lead,  use  of,  in  tabes 
mesenterica,  1194 
of  red  iodide  of  mercury  in  amyloid  liver, 
1046 
in  cirrhosis  of  liver^  1002 
Oleum  gaultlieriae,  use  of,  m  acute  rheuma- 
tism, 59 
Oligo-articular  form  of  rheumatoid  arthritis, 

84 
Olive  oil  and  iodine,  locally,  in  tubercular 

peritonitis,  116S 
Onanism  from  Oxyuria  vermicularis,  951 
Onset  of  cholera  infantum,  741 
of  cholera  morbus,  722 
of  entero-colitis,  733 
of  acute  gout,  119 
of  intestinal  catarrh,  678 
of  acute  variety  of  general  rheumatoid 

arthritis,  80 
of  chronic   variety  of  ^neral  fbrm  of 

rheumatoid  arthritis,  81 
of  partial  form  of  rheumatoid  arthritisi 

85 
of  tubercular  peritonitis,  11 65 
of  tvphlitis  and  perityphlitis)  818 
mode  of,  in  acute  pharyngitis,  394 
in  tonsillitis,  381 
Operative  measures  in  tonsillitis,  388 
in  dilatation  of  oesophagus,  435 
in  cancer  of  stomacli,  577 
in  stenoiiis  of  pylorus,  609 
Opium,  abuse  of,  intluence  on  causation  of 
constipation,  641 
-eating  as  a  cause  of  enteralgia,  662 
use  of,  in  cliolera  morbus,  725 
in  diabetes  mellitus,  226,  227 
in  dysentery,  811 
in  enteralgia,  665 

in  pseudo-membranous  enteritis,  775 
in  entero-colitis  and  cholera  infantum, 

758,  759 
in  hemorrhage  from  bowels,  834 
in  acute  intestinal  catarrh,  689, 693,  698 
in  chronic  intestinal  catarrh,  715,  718 
in  intestinal  obstruction,  863 
in  intestinal  ulcers,  829 
in  cirrhosis  of  liver,  1002 
in  cancer  of  oesophagus,  428 
in  acute  pancreatitis,  1120 
in  chronic  interstitial  pancreatitis,  1122 
in  acute  peritonitis,  1146 
in  cancerous  peritonitis,  1172 
in  perforative  peritonitis,  1156 
in  acute  pharyngitis,  397,  398,  399 
in  cancer  of  stomach,  576 
in  simple  ulcer  of  stomach,  524,  527 
in  mercurial  stomatitis,  348 
in  typhlitis  and  perityphlitis,  822 
Ophthalmia,  influence  on  causation  of  scrof- 
ula, 237 
Oiganir.  changes,  minor,  in  stomach,  611 


Organic  disease,  influence  on  causation  of 
acute  gastritis,  464 
influence  on  causation  of  gastric  hemor- 
rhage, 580 
of  thoracic  and  abdominal  viscera,  a 

cause  of  ascites,  1173 
of  stomach,  480 
stricture  of  oesophagus,  422 
Oriffin  of  biliary  calculi,  1061-1063 
of  cholera  morbus,  720 
of  false  membranes,  in  pseudo-membran- 
ous enteritis,  772 
of  gastric  ulcer,  hemorrhagic  infiltration 

theory  of,  512 
of  gastric  ulcer,  inflammatory  theory  of, 
512 
mycotic  theory  of,  513 
of  simple  gastric  ulcer,  neurotic  theory 

of,  512 
nervous,  of  rheumatoid  arthritis,  92 
specific,  of  rheumatoid  arthritis,  92 
spontaneous,  of  acute   peritonitis,   1136, 
1137 
Osteo-chondritis  in  hereditary  syphilis,  288 
Osteo-periostitis  in  hereditary  sj^philis,  291 
Osteophytes  in  hereditary  syphilis,  289 

formation  of,  in  rheumatoid  arthritis,  87 
Otitis,  influence  on  causation  of  scrofula,  237 

media,  in  morbid  dentition,  375 
Otorrhoea  in  hereditary  sypliilis,  282,  283 
Ovarian  cysts,  distinguished  from  ascites, 
1177 
rupture  of,  influence  on  causation  of 
acute  peritonitis,  1140 
disease,  influence  on  causation  of  pseudo- 
membranous enteritis,  765 
disorders,  influence  on  causation  of  gas- 

tralgia,  460 
and  uterine  irritation,  influence  on  causa- 
tion of  enteralgia,  658 
Over-crowding,  influence  on  causation  of 

entero-colitis,  730 
Over-distension,  as  a  cause  of  rupture  of 

stomach,  618 
Over-eating,  as  a  cause  of  functional  dys- 
pepsia, 441 
influence  on  causation  of  intestinal  indi- 
gestion, 624 
Overwork,  influence  on  causation  of  chronic 
intestinal  catarrh,  699 
of  functional  dyspepsia,  444 
Oxaluria,  970 
Ox-gall,  use  of,  in  biliary  calculi,  1081 

in  constipation,  655 
Oxidation,    deficient,   in    hepatic   disease, 
1051,  1057 
as  a  cause  of  fatty  liver,  1047 
defective,  origin  of  gout  from,  112,  113 
Oxyuris  vermicularis,  950 

P. 

Pain,  abdominal,  in  Ascaris  lumbricoides, 
953 
colicky,  in  stricture  of  bowel,  856 
from  presence  of  biliary  calculi,  1069 
in  cholera  morbus,  722 
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Pain  in  constipation,  seat,  646 

seat  and  character  of^  in  dysentery,  802 

in  functional  dvspepsia,  448 

in  entenilgia,  600,  661 

in  enteralgia,  effect  of  pressure  upon,  661 

in  psciido- membranous  enteritis,  766 

in  fistula  in  ano,  898 

in  gastralgia,  460 

of  gastralgia,  treatment  of,  463 

in  acute  gastritis,  467 

in  chronic  gastritis,  473 

in  parenchymatous  glossitis,  361 

in  chronic  parenchymatous  glossitis,  368 

in  acute  gout,  1 19 

in  chronic  gout,  121 

in  acute  gonorrhceal  arthritis,  105 

in  hepatic  colic,  seat  and  character,  1070 
treatment  of^  lOSl 

in  acute  intestinal  catarrh,  678,  679,  682 

in  chronic  intestinal  catarrh,  706,  707 

in  cancer  of  intestines,  870 

in  intestinal  indigestion,  627 

in  acute  internal  strangulation  of  intes- 
tines, 843 

abdominal,  in  obstruction  of  intestines  by 
gallstones,  840 

in  intestinal  ulcers,  826 
treatment,  829 

in  intussusception,  848 

in  legs,  from  constipation,  854 

in  abscess  of  liver,  1011,  1012 

in  carcinoma  of  liver,  seat  and  character, 
1038 

in  right  hypochondrium,  in  hypenemia 
of  liver,  986,  987 

in  back,  in  litha^mia,  970 

in  morbid  dentiti6n,  373 

seat  of,  in  acute  oesophagi tis^  413 

in  cancer  of  oesophagus,  427 

in  organic  stricture  of  oesophagus,  423 

in  spasmodic  stricture  of  oesophagus,  420 

in  oesophageal  paralysis,  429 

in  diseases  of  pancreas,  1116 

seat  and  character  of,  in  carcinoma  of  pan- 
creas, 1125 

in  acute  pancreatitis,  1119 

in  chronic  interstitiad  pancreatitis,  1122 

in  obstruction  of  pancreatic  ducta^  1131 

in  acute  pharyngitis,  394,  395 

seat  of^  in  perihepatitis,  989 

in  cancerous  peritonitis,  1169 

character  and  seat  of,  in  acute  peritonitis, 
1141 

in  chronic  peritonitis,  1162 

in  proctitis,  887 

in  suppurative   pylephlebitis,  seat   and 
character  of,  1099 

in  non-malignant  stricture  of  rectum,  886 

in  cancer  of  rectum  and  anus,  903 

characters  of,  in  fissure  of  rectum  and 
anus,  888 

in  peri-rectal  and  anal  abscesses,  896 

in  ulceration  of  rectum  and  anus,  893 

in  acute  rheumatism,  27 

in  chronic  articular  rheamatism,  71 

in  arthralgic  form  of  gonorrhoea!  rheama- 
tism, 104 


Pain  in  rheumatic  form  of  g«»oorrh<EL  ria 
matism,  104 
in  muscular  rheumatism,  75 
in  chronic  articular  form  of  gOBCCocL 

rheumatism,  105 
in  chronic  variety  of  geoeral  rliiiiin'i  J 

arthritis,  81 
in  Heberden's  Dodosities  of  riicsEas<  i 

arthritis,  86 
seat  and  character  of^  in  cancer  of  flus- 

ach,  539 
in  cancer  of  stomach,  treatment  d,  57^ 
in  dilatation  of  stomach,  593 
in  acute  dilatation  of  stomach,  610 
in  simple  ulcer  of  stomach,  4n8 
treatment,  in  simple  ulcer  of  i 
muscular,  in  scurvy,  177 
abdominal,  in  tapeworm,  940 
in  tonsillitis,  381,  382 
in  tubercular  ulceration  of  tongue.  389 
in  typhlitis  and  perityphlitis,  818 
Palate,  soft,  appearance  o^  in  acute  pkani- 
gitis,  391-395 
in  tonsillitis,  38 1 
paralvsis  of,  in  acute  pharmgiti^  395 
in  tonsillitis,  383 
Palpitation,  in  functional  dyspepsia,  431 
in  chronic  intestinal  catarrh,  708 
in  intestinal  indigestion,  628 
in  dilatation  of  stomach,  595 
Pancreas,  condition  o^  in  hereditary  fq^ 
ills,  306 
disease  of,  relation   to  diabetes  meUito^ 
201 
Pancreas,  Diseases  of,  1112 
History,  1112 

Anatomv  and  phvdology,  1112 
Position,  1112' 
>Virsung,  canal  ol^  1113 
Acini,  1113 
Relation  of  head  to  docttts  choledo* 

chus,  1113 
Pancreatic  juice,  properties  o(  1113 
Etiology,  general,  1114 
Sex,  1114 
Age,  1  ]  14 
Alcohol,  1114 
Tobacco,  1114 
Food,  improper,  1114 
Suppression  of  menstruatioo,  1114 
Injury,  1114 

Secondary  oi^ganic  disease  of  thorMic 
abdominal  viscera,  1114 
Symptomatology,  general,  1114 
Objective.  11*14 
Emaciation,  1114 
Excessive  salivation,  1114 
Diarrhoea,  1115 
Fattv  stools,  1115 
Stools,    undigested    striped    matcnlar 

fibres  in,  1116 
Subjective,  1116 
Epigastrium,  abnormal  sensatioos  in, 

1116 
Pain,  seat  and  character,  1116 
From  presnire,  1116 
Of  ductus  choledochua,  1116 


INDEX  TO  VOLUME  IL 


1263 


Pancreas,  Biseasis  op  —  Symptomatol- 
ogy: Jaundice,  1116 
Of  portal  vein,  1116 
(Edema,  1116 

Aneurismal  dilatation  of  aorta,  1116 
Of  stomach,  1116 
VomiUng,  1116 
Of  duodenum,  1116 
Relation  to  diabetes  mellitus,  1117 
Of  solar  plexuHj  1117 
Bronzing  of  skin,  1117 
Physical  signs,  1117 
Method  of  examination,  1117 
Palpation,  1117 
Percussion,  1118 
Auscultation,  1118 
Inflammatory  A  flections  of  Pancreas,  1118 
Acute  Idiopathic  PanermtitiSj  1118 
Morbid  anatomy,  1118 
Hemorrhagic    extravasations    in, 

1118 
Abscesses  of,  1118 
Pus,  character  of,  1118 
Secondary  peritonitis,  1118 
Gangrene,  1118 
Symptoms,  1118 
Onset,  11  IB 
Tongue,  1119 
Constination,  1119 
Appetite,  impaired,  1118 
Physiognomy,  1119 
Vomiting,  1119 
Temperature,  1119 
Pain,  1119 
PuUe,  1119 
Collapse,  1119 

Epigastrium,  tenderness  of,  1119 
Peritonitis,  1119 

Obstruction  of  stomach,  duodenum, 
and  bile-duct,  following,  1119 
Diagnosis,  1119 
From  biliary  colic,  1119 
acute  gastric  catarrh,  1119 
gastritis,  1120 
Treatment,  1120 
Best,  necessity,  1120 
Diet,  1120 
Ice  and    leeches   to  epigastrium, 

1120 
Opium,  1120 
Of  pain.  1120 
Of  vomiting,  1120 
Alcohol,  1120 
AcHtc  Secondary  Pancreatitis^  1120 
Etiology,  acute   infectious  diseases, 
1120 
Metastasis,  1120 
Morbid  anatomy,  1120 

Cells,  changes  in,  1120 
Symptoms  and  course,  1120 
Rigors,  1121 

Metastatic  of  mumps,  1121 
Fever,  1121 
Pain,  1121 
Diarrhoea,  1121 

Fistulous   openings    into  viscera, 
1121 


Pancreas,  Diseases  of — Acute  Secondary 
Panereaiitis :  Treatment,  1121 
Chronic  Interstitial  Pancreatitis,  1121 
Etiology,  1121 

Closure  of  duct  of  Wirsung,  1121 
Extension  from  other  organs,  1121 
Cancer  and  ulcer  of  stomach,  1121 
Alcoholism,  1121 
Syphilis,  1121 
Pressure  of  tumors,  1121 
Morbid  anatomy,  1121 
Hyperplasia  of  connective  tissue, 

1121 
Atrophy  of  connective  tissue,  1121 
Of  syphilitic  hyperplasia,  1122 
Symptoms  and  course,  1122 
Emaciation,  1122 
Fattv  stools,  1122 
Melituria,  1122 
Pain,  1122 

Presence  of  a  tumor,  1122 
Duration,  1122 
Treatment,  1122 
Hygienic,  1122 
Of  pain,  1 122 
Diet,  1122 

Peptonized  milk,  use  of,  1123 
mode  of  preparing,  1123 
gruel,  1123 
broth,  1123 
Ext.  pancreatis,  use  of,  1122,  1123 
Watery  infusion  of  pancreas,  use 

o^  1122 
Purgatives,  use  of,  1122 
Opium,  1122 
Morbid  Growths  of  Pancreas,  1123 
Carcinoma  of  Pancreas,  1123 
Etiology,  1123 
Morbid  anatomy,  1123 
Primary  forms,  1123 
Method  of  growth,  1124 
Wirsung's    duct,    obstruction    of, 

1124 
Tumor,  shape  and  seat  of^  1124 
Extension  to  other  organs,  1124 
Common  bile-duct,  obstruction  of, 

1124 
Secondary  forms,  1124 
Limitation  to  head  of  gland,  1124 
Seat  of  primary  growth,  1124 
Symptoms  and  course,  112i 
Emaciation,  1124 
Debility,  1124 
Physiognomy,  1124,  1125 
Temperature,  1125 
Pulse,  1125 
Pain,  1125 

seat  and  character  o(^  1125 
Stools,  fat  in,  1125 
Jaundice,  1126 
Urine,  fat  in,  1125 
Tumor,  presence  of,  1125 
Salivation,  1125 
Pyrosis,  1125 
Eructations,  1125 
Epigastrium,  burning  and  weight 
In,  1125 


1264 


IXDEX  TO    VOLUME  IL 


Pancreas,  Diseases  of — Qa-dncma  of  Pan- 
erras:    Symptoms  mxxi  ootine: 
Thirat,112d 
Tongue,  state  ot,  1125 
Appetite,  impaired,  1125 
l^auuea  and  vomiting,  1125 
Vomit,  characters  of^  ]  126 
Stools,  bloc<ir,  1126 
Diarrhcea,  1 126 
Of  seoondarj  carcinoma  of  liver, 

1126 
Dropsy,  1126 
Ascites,  1126 
Duration,  1126 
Prognosis,  1126 
Diagnosis,  1126 
From  gaMric  cancer,  1127 
From  hepatic  disease,  1127 
From  tumor  of  enlarged  gall-blad- 
der, 1127 
From  aneurism  of  aorta,  1127 
From  carcinoma  of  omentum,  1127 

of  transverse  colon,  1127 
From  chronic  pancreatitis,  1127 
Treatment,  1127 
Diet,  1127 

£zt.  pancreatis,  use  of,  1128 
Enemata,  1128 
Saromiia  and  Tubfrde  of  Pancrean,  1128 
Degenerations  of  Pancreas,  1128 
FcUty  Degeneraiion  (f  Pancreas,  1128 
Fatty  infiltration,  1128 
Fatty  metamorphosis,  1128 
Albuminoid   DegeiurcUion   of  Pancreas, 

1128 
Hemorrhages  into  Pancreas,  1129 

From  chronic  disease  of  liver,  1129 

of  heart  and  lungs,  1129 
From  rupture  of  vessiels  of  gland, 

1129 
Appearance  of  gland,  1129 
Symptoms,  1129 
Vomiting,  1129 
Collapse,  1129 
Pulse,  feeble,  1 129 
Pulsating  tumor,  presence  of,  1129 
Treatment,  1129 
Obstruction  of  Pancreatic  Duct,  11 29 
Etiology,  1129 

From  pressure  from  without,  1129 
Sclerosis  and  carcinoma  of  head, 

1129 
Of  gland,  1129 
Gall-stones,  1130 

Carcinoma  of  pylorus  and  duode- 
num, 1130 
Canal  of  Wirsung,  catarrh  of,  1130 
Pancreatic  calculi,  1130 
causes  of,  1130 
size  and  shape,  1130 
composition,  1130 
seat  of,  1130 
Dilatation  of  canal  from,  1130 
Cysts  of  canal,  1130 

contents  of,  1130 
Cell-structure,  changes  in,  1130 
Symptoms  and  course,  1131 


I  Pascreas,   Deskaseb   of — ObttrKikm  tf 
Planereatic  DmH:  Symptoms  and 
oouise:    Presence  of  a  tomor, 
1131 
EmadatioD,  1131 
Stools,  iaUT,  1131 
Jaundice,  1131 
Melituria,  1131 
Pain,  1131 
Duration,  1131 
Diagnosis,  1131 

From  hydatid  of  liver,  1131 
From  distensioo  of  gall-bladder, 
1131 
Treatment,  1131 
Hvgienic,  1131 
Diet,  1131 

Anodynes,  use  oC  1131 
Paracentesis  of  cysts,  1131 
PSncreas,  lesions  of^  in  diabetes  melUtui,  200 
in  chronic  intestinal  catarrh,  705 
in  scarvy,  173 
in  tabes  mesenteries,  1188 
Pancreatic  calcnli,  composition  oi,  1130 
size  and  shape,  1130 
disease  complicating    diabetes   mellito^ 
210,  1117 
influence  of,  on  cansation  of  constipa- 
tion, 642 
of  functional  dyspepsia,  447 
extract,  use  of,  in  entero-colitis  and  diol- 
era  infantum,  752 
in  functional  d^-spepsia,  453 
in  intestinal  indigestion,  633,  635 
form  of  intestinal  indigestioD,  diagnoeiik 

631 
juice,  properties  of,  1114 
in  diseases  of   pancreas,   1122,  U23» 
1128 
Pancreatin,  use  of^  in  chronic  intentitiil 

pancreatitis,  1122,  1123 
Papillse,  enlargement  oi^  in  glossitis  paia^ 
sitica,  358 
in  superficial  glossitis,  355,  356 
Papular  eruption   of  hereditary  grphili^ 

278^ 
Paracentesis  in  ascites,  1180 

in  obstruction  of  pancreatic  dnct,  1131 
Paralyses  in  morbid  dentition,  375 
Paralysis,  facial,  in  diabetes  mellitos,  206 
complicating  dysentery,  805 
following  chronic  intestinal  catarrh,  710 
iiv  intestinal  indigestion,  628 
of  muscular  coat  as  a  cause  of  intestinal 
obstruction,  851 
in  dilatation  of  oesophagus,  430 
of  oesophagus,  429 
of  palate  in  acute  pharyngitis,  395 

in  tonsillitis,  383 
of  rectum  in  chronic  heart  disease,  906 

in  spinal  -meningitis,  908 
of  rectum  in  vertebral  fracture,  908 
in  scurvy,  180 
Paraplegia  in  acute  intestinal  catarrh,  6S1 
following  chronic  intestinal  catarrh,  710 
Parasite  of  thrush,  nature  of,  333 
of  mycotic  form  of  tonsillitis,  386 
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Parasites  as  a  caase  of  hemorrhage  from 
bowels,  831 
in  portal  vein,  1111 
influence  on  causation  of  intestinal  ulcer, 

823 
of  the  liver,  1101 
Parasitic  conditions  of  anus,  892 
ii^rowths,  influence  on  causation  of  pseudo- 
raembranous  enteritis,  765 
Parasiticides,  use  of,  in  treatment  of  liver- 
flukes,  1110 
Paratyphlitis,  814 
l\irenciiymatou3  glossitis,  35 
Parents,  syphilitic,  treatment  o(  260,  261, 

314,315 
Paresis,  influence  on  causation  of  dilatation 

of  stomach,  590 
Parotitis  complicating  dysentery,  806 
Paroxysms  of  hepatic  colic,  date  of  appear- 
ance, 1070 
treatment  of,  1081 
of  pseudo-membranous  enteritis,  symp- 
toms of,  766 
Partial  form  of  rheumatoid  arthritis,  symp- 
toms of,  84 
Passive  movements  in  chronic    forms  of 

rheumatoid  arthritis,  100 
Pathenogenesis  of  cancer  of  stomach,  568 

of  simple  ulcer  of  stomach,  512 
Pathogenesis  of  diabetes  mellitus,  195 

of  rheumatoid  arthritis,  92 
Pathogeny  of  biliousness,  965 
of  occlusion  of  biliary  passages,  1082 
of  hepatic  glycosuria,  973 
of  lithoemia,  968 
of  perihepatitis,  989 
of  the  liver   in    phosphorus  -  poisoning, 

1030 
of  suppurative  pylephlebitis,  1097 
Pathological  anatomy  of  acute  yellow  atro- 
phy of  liver,  1025 
histology  of  acute  intestinal  catarrh,  677 
of  clironic  intestinal  catarrh,  703 
Pathology  of  cancrum  oris,  34 1 
of  diabetes  mellitus,  195 
of  dysentery,  796 
of  functional  dyspepsia,  451 
of  pseudo-membranous  enteritis,  767 
of  superficial  glossitis,  355 
of  chronic  superficial  glossitis,  367 
of  parenchymatous  glossitis,  363 
of  chronic  parenchymatous  gloaaitis,  368 
of  glossitis  parasitica,  358 
of  gout,  112 

of  hydatids  of  liver,  1102 
of  macroglossia,  352 
of  acute  oesophagitis,  411 
of  chronic  oesophagitis,  416 
of  cancer  of  oesophagus,  427 
of  dilatation  of  oesophagus,  432 
of  organic  stricture  of  oesophagus,  424 
of  spasmodic  stricture  of  oesophagus,  420 
of  oesophageal  paralysis,  429 
of  ulceration  of  oesophagus,  418 
of  acute  pharyngitis,  391 
of  chronic  pharyngitis.  403 
of  syphilitic  pharyngitis,  406 
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Pathology  of  tuberculous  pharyngitis,  400 

of  purpura,  191 

of  acute  rheumatism,  23 

of  rachitis,  137 

of  aphthous  stomatitis,  326 

of  catarrhal  stomatitis,  323 

of  stomatitis  ulcerosa,  336 

of  mercurial  stomatitis,  346 

of  bone  disease,  in  hereditary  syphilisy 
286-288 

of  enlarged  liver  in  hereditary  syphilis, 
283,  284 

of  scrofula,  238 

of  scurvy,  173 

of  tabes  mesenterica,  1183 

of  thrush,  332 

of  tuberculous  ulceration  of  tongue,  369 

of  tonsillitis,  383 
Pavy's  chemical  theory  of  production  of 

glycosuria,  199 
eumatica,  189 
Pelletierin,  use  of,  in  tape-worm,  942 
Pelvic  inflammations,  influence  on  causation 

of  acute  peritonitis,  1140 
Pelvis,  deformities  of,  in  rachitis,  153 
Pemphij^us  in  hereditary  syphilis,  274 

diagnosis  of,  276 
Pepsin,  use   of,   in    functional    dyspepsia, 
456 
in  entero-colitis,  760 
in  dilatation  of  stomach,  609 
and  pancreatin,  use  of,  in  ^ont,  131 
Peptones  and  su^r,  absorption  of,  in  diges- 
tion, 623 
Peptonized  food,  use  of,  in  functional  dys- 
pepsia, 453,  454 
milk,  use  of,  in  entero-colitis  and  cholera 
infantum,  751,  752 
in  acute  intestinal  catarrh,  691 
in  intestinal  indigestion,  633 
in  chronic  gastritis,  476 
in  chronic  interstitial   pancreatitis^ 

1123 
in  simple  ulcer  of  stomach,  520 
prefwration  of,  1123 
Perchloride  of  iron  in  hemorrhage  from 

rectum,  927 
Percussion  in  diseases  of  pancreas,  1118 
in  dilatation  of  stomach,  598 
in  cancer  of  stomach,  572 
auscultatory,  in  ascites,  1174 
Perforation  in  dysentery,  799 
in  cancer  of  oesophagus,  427 
in  dilatation  of  oesophagus,  432 
in  cancer  of  stomach,  558 

frequency  of,  558 
in  simple  ulcer  of  stomach,  496 

treatment  of,  527 
in  typhlitis  and  perityphlitis,  819 

treatment  of,  822 
into  mediastinum  in  ulceration  of  oesoph- 
agus, 418 
into  trachea  in  ulceration  of  oesophagus, 

418 
of  cheek  in  cancrum  oris,  341,  342 
of  pericardium  in  simple  ulcer  of  stom- 
ach, 500 


1266 


INDEX  TO  VOLUME  IL 


Perforation  of  storaach  and  intestines  by 
gall-stones,  1068,  1074 
of  transverse  colon  in  simple  ulcer  of 
stomach,  500 
Perforations  of  intestinal  canal  as  a  cause 

of  peritonitis,  1138 
Perforative  form  of  peritonitis,  1154 
Peri-anal  and  peri-rectal  abscesses^  895 

treatment  of,  918 
Peri-articular  form  of  gonorrhoea!  rheuma- 
tism, symptoms  of,  105 
tissue,  lesions  of,  in  acute  rlieumatism,  47 
Pericarditis,  complicating  gastric  cancer,  560 
in  abscess  of  liver,  1015 
in  acute  rheumatism,  28,  33,  34 
Peri-  and  endocarditis  in  acute  rheumatism, 

treatment  of,  63,  64 
Perihepatitis,  989 

as  a  cause  of  cirrhosis  of  liver,  992 
Periodicity  of  recurrence  of  dysentery,  785 
Peristalsis,  cessation  of,  in  acute  peritonitis, 
1142 
intestinal,  cause  of,  622,  623 
Peristaltic  movements  of  stomach  in  gastric 

dilatation,  596 
Peritoneal   abscesses,  in    simple  ulcer  of 
stomach,  507 
adhesions  as  a  cause  of  compression  and 
contraction  of  bowel,  857 
Peritoneum,    condition    of,  in    hereditary 
syphilis,  307 
lesions  of,  in  chronic  intestinal  catarrh, 
705 
in  cirrhosis  of  stomach,  614 
in  simple  ulcer  of  stomach,  506 
secondarv  growths  of,  in  gastric  cancer, 
557 
Peritonism,  relation  to  peritonitis,  1152 
Peritonitis,  1131 
History,  1131 
Perilonitis,  AeuU  Diffuae,  1133 
Morbid  anatomy,  1133 
Collections  of  fibrin  on   intestines, 

1133 
Blood-vessels,  lesions,  1133 
Peritoneum,  thickening  of,  1134 
Serous  etlusions,  1134 
False  membrane,  disposition  of,  1134 
fatty  degeneration  o^  1134 
cysts  of,  1 1 35 
Epithelium,  changeain,  1134,  1135 
Pus,  character  of,  1136 
Abscesses,  seat,  1136 
Solar  plexus,  lesions,  1136 
Hypogastric  plexus,  lesions,  1136 
Etiology,  1136 
Spontaneous  origin,  1136,  1137 
Albuminuria,  influence  on  causation, 

1138 
Pyaemia,  influence  on  causation,  1138 
Diphtheria,  influence  on  causation, 

1138 
Perforations  of  intestinal  canal,  1138 

of  appendix,  1138 
Abscess  of  liver,  1138 
Gall-stones,  1138,  1139 
Ulcers  of  stomach,  1139 


Peritonitis  —  Acute    Diffuite:    Etioliigj: 
Ulcers  of  dysentery,  1139 

of  typhoid  fever,  1139 
Fecal  accumulations,  1139 
Injury  from  operations,  1140 
Rupture  of  ovarian  cysts,  1140 
Tumors,  presence  of,  1 140 
Urine,  infiltration  of,  1140 
Pelvic  inflammations,  1140 
Intestinal  worms,  11^ 
Vaginal  and  uterine  injections,  1140 
Traumatism,  1141 
Symptoms,  1141 
Pain,  1141 

characters  and  seat,  1141 

absence  of,  1143 
Pulse,  1141 

Respirations,  1141,  1142 
Abdominal  distension,  1141 
Tympanites,  1141 
Constipation,  1141 
Vomiting,  1141 
Vomit,  green,  1141 
Peristalsis,  cessation  of,  1142 
Temperature,  1142 
Physiognomy,  1142 
Mental  condition,  1142 
Delirium,  1142 
Urine,  condition,  1142 
Relation  to  peritonism,  1152 
Consequences,  1152  # 

Formations  of  bands  and  loops^  115S 
Constipation  from,  1153 
Obstruction,  intestinal,  from,  1153s 

1154 
Mortality,  1143 
Duration,  1143 
Diagn'Dsis,  1143 
From  hepatic  colic,  1144 

renal  colic,  1144 

intestinal  oolic,  1144 
Treatment,  1144 
History  of,  1145 
Bloodletting,  1145 
Opium,  1146 

history  of  introduction  ol^  1146 

method  of  administration,  1148 

amount  necessary,  1148, 1149 

cautions  in  using,  1 150 

use  of,  in  Brighfs  diaeaae^  1150 
origin  of,  1151 
Purgatives,  use  of,  11 51 
Mercurials,  use  of,  1 151 
Diet,  11. >1 

Operative  measures,  1152 
Puncture  of  intestine,  1152 
Of  puerperal  form,  1146, 1149 
Peritonism,  1152 
Peritonitis  from  PerfonUion,  1154 
Seat  of,  1154 

From  perforation  of  stomach,  1165 
Symptoms,  1155 

in  typhoid  fever,  1155 

seat^  1155 
Of  intestines,  1155, 1 166 
Hepatic  resonance  of  percussion,  fi^ 
,     nificance  in,  1156 
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Peritonitis— Froin  Per/oration :  SymptomSy 
1156 
Treatment,  1156 
Rest,  115C 
Opium,  1156 
Local  I^erUonitiif  1169 
Seat,  1 159 

Parulent  form,  1159 
Symptoms,  1152, 1160 
IKagnoeis,  1159 

Of  abeoesses,  1159,  1160 

Sus,  fecal  odor  of.  1160 
iflcharge  of,  motle,  1160 

Fibrinous  exudations,  1160 
seat,  1160 

Formation  of  contractile  capsule  on 
liver,  1160,1161 

Ascites  from,  1161 
Chronic  Pfritonitis,  1161 
Possibility  of,  1161 
Symptoms,  1162 

Vomiting,  1162 

Pain,  1 1 62 

Temperature,  1162 

Pulse,  1162 

Constipation  and  diarrhoea,  1162 

Abdominal  tendeniess,  1162 

Abdomen,  sacculation  of   fluid    in, 
1162 
ISihereuiar  PeriUmUUf  1165 
Symptoms,  1165 

Onset,  1165 

BemLssions  in,  1165 

Fever,  1165 

Temperature,  1165 

Pulse,  1165,  1166 

Tympanites,  1165,  1166 

Digestion,  disturbances  of,  1166 

Abdomen,  tenderness  of,  1165,  1166 

Emaciation,  1166 
Diagnosis,  1166 

Significance  of  cough,  1167 
Morbid  anatomy,  1167 

False  membranes,  thickness  of,  1167 

lungs,  lesions  of,  1168 
Prognosis,  1168 

fatality  of,  1168 
Treatment,  1168 

Iodide  of  potassium,  1168 

Iodine  ana  olive  oil,  locally,  1168 

Iodide  of  iron,  1168 

Diet,  1168 
Qmceroiu  PerilonitiSy  1168 
Etiology,  1168 

Disseminated   carcinoma,  most  fre- 
quent cause,  1168 

Case  illustrating,  1168, 1171 

Vomiting,  1170 

Pain,  1169 

Urine,  condition  of,  1170 

Phvsiognomy,  1169 

Ascites,  1169 
fluid,  characters  of,  1169 

Abdomen,  state  of,  1169 
Diagnosis,  1171 

From  tubercular  peritonitis,  1171 
Treatment,  1172 


Pebitokitis — OaneerouB  PerUonitiB :  Treat- 
ment: Opium,  1172 
Belladonna,  1172 
InfantiU  PaiionUis,  1172 
Etiology,  1172 
Scarlet  fever,  1172 
Erysipelas,  1172 
Age,  1172 
Svphilis,  1172 
ill-health  of  mother,  1172 
Visceral  disease,  1172 
Svmptoms,  1173 
Treatment,  1173 
Ascites,  1173 
Etiology,  obstruction  to  portal  escala- 
tion, 1173 
Liver  disease,  1173 
Heart  disease,  1174 
Kidney  disease,  1174 
Phthisis  disease,  1175 
Chronic  jieritonitis,  1175 
Acute  peritonitis,  1175 
Sex,  1176 
Age,  1 176 
Symptoms,  1175 
Amount  of  fluid,  1 175 
Abdomen,  state  of,  1176 

efiect  of  position  on,  1176 
Bespiration  in,  1177 
Abdominal    veins,    prominence   ofp 

1177 
Digestion,  derangements  o(  1177 
Appetite^  impaired,  1177 
Emaciation,  1177 
Urine,  condition  of,  1177 
Skin,  condition  of,  1177 
Tongue,  condition  of,  1177 
Mental  state,  1177 
Diagnosis,  1177 
From  ovarian  cysts,  1177 
Auscultatory  percussion  in,  1174 
Treatment,  1178 
Diuretics,  use  of,  1178 
Carbonate  of  potash  and  lemon-jaioe, 

1178 
Bitartrate  of  potash,  1179 
Digitalis,  1179 
Diaphoretics,  1179 
Vapor  bath,  1179 
Pilocarpine,  1179 
Cathartics,  1179 
Epsom  salts,  1179 
Ext  senna,  1179 
Elaterium,  1179 
Mercurials,  1178, 1179 
Paracentesis,  1180 
method,  1180 
Hemorrhagic  effusion  of  peritoneum,  1180 
Scurvy  as  a  cause  &i,  1180 
Erosions  of  abdominal  vessels,  1 181 
Aneurisms,  1181 
Traumatism,  1181 
Symptoms,  1181 
Peritonitis,  chronic,  influence  on  causation 
of  dilatation  of  stomach,  590 
complicating  chronic  intestinal  catarrh, 
710 
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Feritonitis,  complicating'  acute  rheomatlBm, 
42 
cancer  of  stomach,  660 
simple  ulcer  of  stomach,  502 
acute,  distinguished  from  cholera  morbus, 

724 
distinguished  from  acute  intestinal  ca- 
tarrh, 686 
from  acute  gastritis,  468 
in  acute  intestinal  strangulation  of  intes- 
tines, 843 
in  intestinal  ulcer,  treatment,  829 
in  perforation  of  simple  gastric  ulcer,  499 
in  trichinosis,  961 

secqpdary,  in    acute   pancreatitis,  1118, 
1119 
Perityphlitis.    See  TyphlitU, 
Permanent  teeth,  disease  of,  in  hereditary 

sjpliilis,  293 
Permanganate  of  potassium,  use  o^  in  ca- 
tarrh of  bile-ducts,  1057 
in  fattj  liver,  1051 
Perspiration,  excessive,  as  a  cause  of  con- 
stipation, 642 
in  acute  rheumatism,  27,  30 
in  rheumatic  form  of  gonorrhoeal  rheu- 
matism, 104 
of  head  in  rachitis,  146 
Perspirations,  local,  complicating  gout,  121 
Perverted  nutrition,  the  essential  character 

of  scurvy,  173 
Pessary,  dilated  gum,  in  prolapsus  ani,  920 
Peyer's  patches,  d^eneration  of^  in  hered- 
itary syphilis,  306 
lesions  of,  in  cholera  morbus,  721 
in  entero-colitis,  738 
in  acute  intestinal  catarrh,  675 
in  chronic  intestinal  catarrh,  702 
Phabynx,  Diseases  of,  390 
Pharyngitis  Aefde,  390 
De6nition,  390 
Synonyms,  390 
Etiology,  390 
Diathetic  cause  o(  390 
Scrofula,  390 

Rheumatism  and  gout,  390 
Syphilis,  390 
Age,  390 

Ck>ld  and  damp,  390 
Malarial  poison,  391 
The  exanthemata,  391 
Drugs,  391 
Injury,  391 
Pathology  and  morbid  anatomy,  391 
Acute  form,  nature  of,  391 
Phlegmonous  form,  nature  of,  391 
course  of  suppurative  process, 
301 
Ulcerative  form,  nature  o(y  392 
Membranous  or  herpetic  form,  nature 
and  course,  392 
deposit,  nature  of,  392 
vesicles  of,  392 
Gangrenous  form,  nature  o^  392 
course  of,  392 

description  of  ulcerative  process, 
393 


Phabtnz,     Diseaseb     of  —  J^ayngHiL 

Acute:    Pathology    and    morbid 

anatomy :  Erysipelatous  form,  na- 
ture of,  393 
extension  from  lips  and  skin,  393 
Exanthematons  form,  393 
of  variola,  393 
of  measles,  394 
of  scarlatina,  394 
Symptoms,  394 
Erythematous  form,  394 

Mode  of  onset,  394 

Pain,  394 

Dysphagia,  394 

Skin,  state  oi;  394 

Pulse,  394 

Temperature,  394 

Cough,  894 

Glands,  swelling  of,  395 

Localization  of  inflammatoiy  pnh 
cess,  395 
Bheumatic  form,  394 
Malarial  form,  395 
Phlegmonous  form,  395 

Constitutional,  395 

Local,  395 

Paralysis  of  palate,  395 
Ulcerative  form,  395 

Constitutional,  395 

Headache,  395 

Local,  395 
Membranous  form,  395 

Constitutional,  395 

ChilU,  395 

Pain,  395 

Local,  395 

Duration,  395 
Gangrenous  form,  395 

Constitutional,  395 

Temperature,  395 

Pulse,  395 

Pain,  395 

Local,  395 

Fetid  secretions,  395 

Odor  of  breath,  396 

Diarrhoea,  396 

Mode  of  death,  396 
EiTsipelatous  form,  396 

Constitutional,  396 

Local,  396 

Duration,  396 
Diagnosis,  396 
From  scarlatina,  396 

diphtheria,  396 
Prognosis,  396 
Treatment,  397 
Of  simple  form,  397 

General,  397 

Local,  397 
Phlegmonous  form,  897 

General,  397 

Local,  397 

Gaivles,397 

Medicated  sprays,  398 

Leeching,  398 
Bheumatic  form,  398 
Ulcerative  form,  398 
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Phabynx,     Diseases     op  —  Pharyngilii, 
Aa/te:  Treatment:  Gaiigreuoiui 
form,  898 
Diet,  398 
Traumatic  form,  399 

Diet,  399 
Erysipelatous  form,  399 

Diet,  399 
Membranous  form,  399 

Diet,  399 
Exanthematous  form,  399 
Use  of  aconite,  397,  398 
of  astringents,  397,  398 
of  steam  inhalations,  897,  398,  399 
of  ice,  397 

of  medicated  powders,  398 
of  iron  and  quinia,  398 
of  alcohol,  398 
of  opium,  397,  398,  399 
Incisions  and  scarification,  397 
Tracheotomy,  398,  399 
PharyngUi8f  Tuberculous,  400 
Definition,  400 
Synonyms,  400 
History,  400 
Etiology,  400 

Pathology  and  morbid  anatomy,  400 
Nature  of  ulcerative  process,  400 
Ulcers,  description  of,  401 
Mucous  membrane,  miliary  infiltra- 
tion of,  400 
Extension  to  oesophagus,  401 
IMuscles,  fatty  degeneration,  401 
Lymphatic  glands,  enlargement  o^ 
401 
Symptoms,  401 
Pain  in  swallowing,  401 
Cough,  401 
Pyrexia,  401 
AVafiUng,  401 
Diagnosis,  401 
Significance  of  intense  pain  in  swal- 
lowing, 401 
Prognosis,  401 
Death,  cause  of,  402 
Treatment,  402 
Iodoform  and  morphine,  insufilations 

of,  402 
Hydrogen  peroxide,  locally,  402 
Carbolic  acid,  use  of,  402 
General,  402 
Rectal  alimentation,  402 
Phcayngitia,  Chronic^  402 
Definition,  402 
Synonyms,  402 
Etiologjr,  402 

Predisposing  causes,  402 
Overcrowding,  402 
Sedentary  occupation,  402 
Food,  improper,  402 
Tobacco,  402 
Alcoliol,  402 

Voice,  improper  use  of,  402 
Relation  to  chronic  inHammations  of 
other  mucous  membranes,  402, 403 
Uterine  disturbances,  403 
Mental  depression,  403 


PHABTmc:,    Diseases    op  —  PharynaitiBf 
Chronic :      Etiology :       Exciting 
causes,  402 
Pathology  and  morbid  anatomy,  403 
Nature  of,  403 
Structures  involved,  403 
Epithelium,  desquamation  of,  403 
Glands  of  phar)'nx,  dilated  and  hy- 

pertrophied,  403 
Follicles,  enlargement,  403 
Papillae  of  base  of  tongue,  enlarge- 
ment of,  403 
Of  foUiculous  variety,  403 
Involvement  of  glands,  403 
Projections  on  mucous  membrane,  403 
nature  of,  403,  404 
engorgement  of  capillaries  at  base 
of,  404 
Viscid  mucus,  secretion  of,  404 
Dry  catarrh,  atrophic  form,  404 
Symptoms,  404 
Cough,  404 
Expectoration,  404 
Hoarseness,  404 
Hemming,  404 
Sensations  of  throat  uncomfortable, 

404 
Absence  of  symptoms,  404 
Diagnosis,  404 
Prognosis,  404 
Treatment,  405 

Of  catarrlial  form,  405 
Constitutional,  necessity  of,  405 
Use  of  mild  astringents,  405 
of  sprays,  medicated,  405 
Mode  of  making  applications,  405 
Of  folliculous  form,  405 
Constitutional,  405 
Strong  solutions  of  silver  nitrate,  405 

of  iodine,  405 
Use  of  ergot,  locally,  405 
Destruction  of  enlarged  follicles,  405 
Use  of  medicated  sprays,  406 
of  mercuric  chloride,  406 
local,  406 
Counter-irritation,  406 
Chronic  atrophic  form,  406 
Use  of  cubebs,  406 
of  jaborandi,  406 
ammon.  chloride,  406 
pyrethrum,  406 
Pharynffiligy  SyphtlUic,  406 
Definition,  406 
Synonyms,  406 
Etiology,  406 

Pathology  and  morbid  anatomy,  406 
Varieties  of,  406 
Secondary  manifestations,  406 
Inflammatory  nature  of,  406 
Mode  of  spread,  406 
Mucous  patches,  407 

microscopic  appearance  of,  407 
Ulceration,  occurrence  of,  407 
Tertiary  manifestations,  407 
Gummatous  infiltration,  407 

seat  of,  407 
Course  of  the  process,  407 
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Phabynx,  Diseases  of — Pharyngitisy  Sypf^ 
Uitie:  Pathology  and  morbid  aiiat- 
omj :  Ulcerations,  nature  and  seat 
0(407 
Cicatrization,  407 
Hereditary  manifestations^  407 
Symptoms,  407 
Course  of,  407 
Duration  of;  407 
Complications,  407 
Sequels,  407 

Cicatricial  stricture,  407 
Diagnosis,  408 
Prognosis,  408 
Treatment,  408 
Use  of  mercury,  408 
potassium  iodide,  408 

necessity  of  large  doses,  408 
Local,  408 

Use  of  sulphate  of  copper,  408 
of  chromic  acid,  408 
Pharyngeal  nerve,  relation  to  causation  of 
parenchymatous  glossitis,  363 
phthisis,  400 

and  laryngeal  catarrh  in  gout,  122 
Pharyngitis  m  acute  rheumatism,  42 
Phlegmasia  alba  dolens  complicating  gastric 

cancer,  560 
Phlegmatic  form  of  scrofulous  habit,  243 
Phlegmonous  form  of  acute  oesophagitis,  414 
of  acute  pharynsitiB,  395 
treatment  of,  397 
Phosphate  of  sodium,  use  of,  in  biliary  cal- 
culi, 1080,  1081 
in  biliary  calculus  state,  1080 
in  catarrh  of  bile-ducts,  1057 
in  biliousness,  968 
as  a  preventive  of  enteralgia,  666 
in  jaundice,  982 
in  lithsemia,  972 

in  acute  yellow  atrophy  of  liver,  1030 
in  cirrhosis  of  liver,  1001 
in  fatty  liver,  1050 
in  hypenemia  of  liver,  988 
Phosphates,  use  of,  in  diabetes  mellitus,  227 
Phosphoric  acid,  elimination  of,  in  rachitis, 

138 
Phosphorus,  use  of,  in  acute  yellow  atrophy 
of  liver,  1030 
in  cirrhosis  of  liver,  1001 
in  rachitis,  165 
Phosphorus-poisoning  as  a  cause  of  cirrhosis 
of  liver,  991,992 
influence  on  causation  of  fatty  liver,  1047 
the  liver  in,  1030 

resemblance  to  symptoms  of  acute  yellow 
atrophy  of  liver,  1031 
Phthisis  as  a  consequence  of  intestinal  indi- 
gestion, 630 
complicating  diabetes  mellitus,  210 

chronic  intestinal  catarrh,  709 
influence  on  causation  of  ascites,  1175 
of  fistula  in  ano,  897 
of  chronic  gastritis,  470,  471 
of  acute  intestinal  catarrh,  671 
of  chronic  intestinal  catarrh,  699 
of  intestinal  indigestion,  624 


Phthisis,  influence  on  caosation  of  fiittt 
liver,  1047 
of  rheumatoid  arthritis,  90 
of  simple  ulcer  of  stomach,  487 
nature  of,  complicating  diabetes  mellitus, 

202 
pharyngeal,  400 
Physical  signs  of  pancreatic  disease,  1117 
Physick's  enc^rsted  rectum,  885 
Physiognomy  in  cholera  morbus,  722 
in  dysentery,  796 
in  enteralgia,  661 

in  pseudo-membranous  enteritisy  766 
in  hepatic  colic,  1071 
in  cancer  of  intestines,  869 
in  acute  intestinal  catarrh,  681 
in  acute  gastritis,  467 
in  parenchymatous  glossitis,  861 
in  carcinoma  of  liver,  1038 
in  cirrhosis  of  liver,  997 
in  carcinoma  of  pancreas,  1124, 1125 
in  acute  peritonitis,  1142 
in  cancerous  peritonitis^  1169 
in  scrofula,  243,  244 
in  scurvj,  176 
in  g^tric  cancer,  552 
in  simple  ulcer  of  stomach,  496 
of  sypnilitic  children,  peculiarities  of^  313 
Physiology  of  intestinal  digestion,  620 

of  pancreas,  1112 
PhysQstig^a,  use  of,  in  lithaania,  973 

in  constipation,  655 
Picric  acid  and  potash  test  for  sugar  in  urine, 

214 
Pigment  form  of  carcinoma  of  liver,  1035 
Piles.    See  Redum  and  Anut^  Di$eaaa  of. 

in  chronic  gastritis,  475 
Pilocarpine,  use  of,  in  ascites,  1179 
in  acute  intestinal  catarrh,  688 
in  cirrhosis  of  liver,  1001 
in  chronic  articular  rheumatism,  74 
Placental  syphilis,  pathology  of^  271,  272 
Plane  vitiligodea  of  skin  in  jaundice,  980 
Pleura,  lesions  of,  in  chronic  intestinal  ca- 
tarrh, 706 
Pleurse,  lesions  of;  in  scurvy,  173 
Pleural  cavities,  perforation  o(  in  simplt 

ulcer  of  stomach,  500 
Pleuritis,  complicating  gastric  cancer,  560 
distinguish^!  from  perihepatitis^  990 
in  hepatic  abscess,  1014 
in  acute  rheumatism,  37 
in  trichinosis,  961 
Pleurodynia,  77  ^ 

Pleuro-pneumonia  in  hepatic  absceas^  1014 
Plumbism,  relation  of,  to  gout,  111 
Pneumonia,  complicating  cancrum  oris,  341 
chronic  intestinal  catarrh,  709 
gastric  cancer,  560 
embolic,   complicating   simple  uloer  of 

stomach,  503 
frequency  of,  in  rachitis,  153 
hypostatic,  in  entero-oolitis,  735 
in  acute  rheumatism,  37 
in  hereditary  syphilis,  307 
Pneumo-pericardium,  in  simplegastricuU 
508 
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Podophyllin,  use  of,  in  biliousness,  968 
in  oonstipation,  655 
in  functional  dyspepsia,  458 
in  intestinal  indigtaition,  636 
in  jaundice,  982 
in  lithiemia,  972 
in  bypersemia  of  liver,  988 
in  fatty  liver,  1050 
Point  of  discharge  in  hepatic  abscess,  1015, 

1016 
Pointing  of  hepatic  abscesses,  1007 
Poison  of  dysentery,  duration  of  activity, 

794,  795 
Poisoning,  phosphorus,  influence  on  causa- 
tion of  fatty  liver,  1047 
Polyarticular  form  of  rheumatoid  arthritis, 
80 
inflammations  of  acute  diseases,  relation 
of,  to  acute  rheumatism,  23 
Polyphagia,  in  dilatation  of  stomach,  593 
Polypi,  as  a  cause    of  hemorrhage  from 
bowels,  831 
influence  on    causation  of  prolapse   of 

rectum,  881 
of  rectum,  882 

treatment,  921 
of  stomach,  578 
Polypoid  growths,  formation  and  origin  of, 

in  chronic  intestinal  catarrh,  704 
Polyuria  in  irregular  gout  or  gouty  dyscra- 

sia,  120,  123 
Pomegranate-bark,  use  of,   in  tape-worm, 

941 
Pork  measle-worm,  935 
Portal  circulation,  obstructed,  influence  on 
causation  of  chrouic  gastritis,  470 
obstruction  of,  a  cause  of  ascites,  1173 
vein,  changes  in,  in  hepatic  hyperaemia, 
985 
congestion  of,  as  a  cause   of  hemor- 
rhage from  stomach,  681 
diseases  of,  1095 
parasites  in,  1111 
stenosis  of,  1095 
symptoms  of  pressure  of,  in  disease  of 

pancreas,  1116 
thrombosis  and  embolism  of,  1075 
lesions  of,  in  cirrhosis  of  liver,  992 
Post-mortem,  nature  of  gastroraalacia,  618 
Potassium  bromide,  in  acute  Intestinal  car 
tarrh  of  children,  698 
in  diabetes,  227 
in  laryngismus  stridulus,  163 
chlorate,  influence  on  causation  of  glossitis 
parasitica,  358 
local  use  of,  in  hemorrhoids,  923 
in  morbid  dentition,  376 
in  acute  pharyngitis,  397-399 
use  of,  in  aphthous  stomatitis,  330,  331 
in  mercurial  stomatitis,  348 
in  stomatitis  ulcerosa,  338 
in  glossitis  parasitica,  359 
citrate,  use  of,  in  muscular  rheumatism, 

77 
iodide,  in  pseudo-membranous  enteriti'i, 
775 
in  scrofula,  252 


Potaasium  iodide  in  syphilis,  hereditary, 
316 
in  syphilitic  pharyngitis,  408 
salts,  use  of,  in  gout,  132 
in  acute  rheumatism,  60 
Pouched  form  of  dilatation  of  cesophagus, 

431 
Pouches,  rectal,  dilatation  o(  885 
Poultices,  use  o(  in  acute  intestinal  catarrh, 
688,  690 
in  abscess  of  liver,  1023 
in  acute  rheumatism,  68 
in  muscular  rheumatism,  76 
in  rheumatoid  arthritis,  100 
in  tonsillitis,  388 
in  simple  ulcer  of  stomach,  627 
in  typhlitis,  822 
Poverty,  influence  of,  on  causation  of  gout, 
110,  111 
of  rheumatoid  arthritis,  91 
of  simple  ulcer  of  stomach,  486 
of  tabes  mesenterica,  1186 
Pre-digested  foods,  use  of,  in  intestinal  in- 
digestion, 635 
Predisposing  causes  of  cholera  morbus,  720 
of  functional  dyspepsia,  438 
of  gout,  109 
of  scrofula,  232 
Pregnancy,  influence  on  causation  of  func- 
tional dyspepsia,  448 
of  acute  yellow    atrophy  of  liver, 

1024 
of  fatty  liver,  1047 
of  spasmodic  stricture  of  oesophagits, 

419 
rheumatoid  arthritis,  90 
of  aphthous  stomatitis,  326 
and  lactation,  influence  on  causation  of 
scrofula,  237 
Preliminary  treatment  of  tape-worm,  941 
Premonitory  symptoms  of  iaundice,  977 
Pre-natal  treatment  of  racnitis«  158 
Prevention  of  hereditary  syphilis  by  treat- 
ment of  parents,  260,  261 
Preventive  treatment  of  cholera  morbus,  724 
of  enteralgia,  665 
of  entero-colitis  and  cholera  infantum, 

746 
of  chronic  intestinal  catarrh,  714,  715 
of  morbid  dentition,  376 
of  rachitis,  158 
of  hereditary  syphilis,  314 
of  scrofula,  249 
of  mercurial  stomatitis,  347 
of  tabes  mesenterica,  1193 
of  thrush,  335 
Primary  disease  of  rectum  and  anus,  881 

form  of  cancer  of  liver,  1034 
Privation  and  want,  influence  on  causation 

of  functional  dyspepsia,  441 
Procidentia  of  rectum,  881 
Proctitis,  667,  684.    See  Bectum  and  AnuSf 
Diseases  of, 
influence  on  causation  of  abscess  of  liver, 
1004 
Prodromal  symptoms  of  gout,  118 
Prodromataof  typhlitis  and  perityphlitis,  818 
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ProgDoeiB  of  Anchylostomum  duodenale,  956 
of  occlusion  of  biliary  pafisageB,  1092 
of  cancrum  oris,  342 
of  cholera  infantum,  745 
of  cholera  morbus,  724 
of  constipation,  650 
of  diabetes  mellitus^  217 
of  dysenterpr,  807 
of  enteralgia,  664 

of  pseudo-membranous  enteritis,  774 
of  entero-colitis,  741 
of  gastralgia,  462 
in  acute  gastritis,  468 
of  parenchymatous  glossitis,  364 
of  chronic  parenchymatous  glossitis,  368 
of  glossitis  parasitica,  359 
of  chronic  superficial  glossitis,  367 
of  gloesanthrax,  368 
of  gout,  126 

of  hepatic  glycosuria,  974 
of  acute  intestinal  catarrh,  687 
of  chronic  intestinal  catarrh,  713 
of  lardaceous  degeneration  of  intestines, 

876 
of  intestinal  cancer,  873 
of  intestinal  indigestion,  631 
of  intestinal  ulcer,  828 
of  jaundice,  081 
of  lithiemia,  970 
of  abscess  of  liver,  1018 
of  acute  yellow  atrophy  of  liver,  1029 
of  amyloid  liver,  1045 
of  cancer  of  liver,  1039 
of  cirrhosis  of  liver,  999 
of  fatty  liver,  1049 
of  hyperemia  of  liver,  988 
of  macrogloesia,  353 
of  morbid  dentition,  376 
of  oesophageal  paralysis,  430 
of  acute  osophagitis,  415 
of  chronic  oesophagitis,  417 
of  cancer  of  oesophagus,  428 
of  dilatation  of  oesophagus,  434 
of  organic  stricture  of  oesophagus,  425 
of  spasmodic  stricture  of  oesophagus,  421 
of  ulceration  of  oesophagus,  418 
of  carcinoma  of  pancreas,  1126 
of  tubercular  peritonitis,  1168 
of  acute  pharyngitis,  396 
of  clironic  pharyngitis,  404 
of  syphilitic  pharyngitis,  408 
in  tuberculous  pharyngitis,  401 
of  purpura,  193 

of  nypertrophic  stenosis  of  pylorus,  615 
of  rachitis,  157 
of  congenital  malformations   of  rectum 

and  anus,  880 
of  acute  1  heumatism,  50 
of  chronic  articular  rheumatism,  73 
of  gonorrhoea!  rheumatism,  106 
of  rheumatoid  arthritis,  95 
of  scrofula,  248 
of  scurvy,  182 
of  cancer  of  stomach,  575 
of  cirrhosis  of  stomach,  614 
of  acute  dilatation  of  stomach,  610 
of  dilatation  of  stomach,  603 


Prognosis  of  hemorrhage  from  stomadi,  585 
of  rupture  of  stomach,  618 
of  simple  ulcer  of  stomach,  518 
of  aphthous  stomatitis,  330 
of  catarrhal  stomatitis,  325 
of  mercurial  stomatitis,  347 
of  stomatitis  ulcerosa,  338 
of  stomatorrhagia,  371 
of  hereditary  syphilis,  309 
of  iritis  in  hereditary  syphilis,  281 
of  nervous  disease  in  hereditary  syphilii^ 

304 
of  tabes  mesenterica,  1191 
of  tongue-tie,  349 

of  Bvphilitic  ulceration  of  tongue,  370 
of  tonsillitis,  387 
of  trichinosis,  961 
of  typhlitis  and  perityphlitis,  820 
Progress  and  termination  of  chronic  intes- 
tinal catarrh,  709 
Prolapse  of  rectum,  881 
Prolapsed  hemorrhoids,  treatment  o(^  924 
Prolapsus  ani,  in  dysentery,  797,  803 

treatment  of,  919 
Propagation  of  dysentery  by  dejecta,  791 
Prophylactic  treatment  of  acute  intestinal 

catarrh,  687 
Prophylaxis  in  biliousness,  967 
of  dvsentery,  808 
of  t^ilaria  sanguinis,  194 
of  cirrhosis  of  liver,  1000 
of  tajte-worm,  94'^  943 
of  trichinosis,  962 
Propylamine,  use  of,  in  acute  articular  rheu- 
matism, 62 
in  chronic  articular  rheumatism,  74 
Proscolex  of  tape-worm,  932 
Prostatic  disease,  influence  on  causation  of 
pseudo-membranous  enteritis,  765 
Prostration  in  acute  gastritis,  467 
in  obstruction  of  intestines  by  gall-stooo^ 

840 
in  trichinosis,  960 
Prurigo  podicis  of  anus,  892 
Pruritus  in  jaundice,  980 
in  occlusion  of  biliary  passages,  1067 
of  genitalia  in  diabetes  mellitus,  204 
ani,  909 
treatment,  917 

in  Ozyuris  vermicularis,  951 
in  tape-worm,  940 
PSeudo-membrane,  seat  and  character,  in 

acute  oesophagitis,  412 
Pseudo-membranous  enteritis,  763 
form,  of  dysentery,  lesions  of,  799 
of  acute  oesophagitis,  etiology,  410 
symptoms,  414 
Psendo-paralvsis  in  hereditary  syphilis,  28^ 

312 
Psoriasis  linguae,  356 
Puerperal  form  of  acute  peritonitis,  trest* 

ment  1146, 1149 
Pullna  water,  use  of,  in  intestinal  indigot- 

tion,  636 
Pulmonarv  affections  in  acnte  rhenmatinn,  ^ 
complicating  gonorrhoea!  rheuroatin^ 
106 
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Pulmonary  Afiections  complicating  rheuma- 
toid artlirilitf,  84 
artery,  enlargement  of,  in  rachitic,  139 
cavities,  influence  on  causation  of  amyloid 

liver,  1041 
congestion  in  acute  rheumatism,  37 
disease,  influence  on  causation  of  func- 
tional dyspepsia,  448 
of  chronic  intestinal  catarrh,  700 
of  intestinal  indigestion,  626 
chronic,   influence    on    causation    of 

chronic  oesophagitis,  416 
influence  on  causation  of  hyperemia 
of  liver,  984 
Pulsating  tumor  of  epigastrium,  in  hemor- 
rhage into  pancreas,  1129 
Pulsation,  epigastric,  in  cancer  of  stomach, 

653 
Pulse,  characters  of,  in  acute  peritonitis^ 
1141 
in  tubercular  peritonitis,  1165,  1166 
state  of,  in  occlusion  of  biliary  passages, 
1089 
in  cancrum  oris,  341 
in  cholera  infantum,  742 
in  cholera  morbus,  723 
in  dysentery,  804 
in  entenilgui,  601 

in  pseudo-membranous  enteritis,  766 
in  entero-colitis,  734,  736 
in  acute  gastritis,  407 
in  parenchymatous  glossitis,  362 
in  heputic  abscess,  1009 
in  hepatic  colic,  1071 
in  acute  intestinal  catarrh,  682 
in  chronic  intestinal  catarrh,  709 
in  jaundice,  979 

in  acute  yellow  atrophy  of  liver,  1028 
in  fatty  liver,  1048 
in  acute  pancreatitis,  1119 
in  carcinonia  of  pancreas,  1125 
in  acute  pharyngitis,  3U4,  395 
in  phosphorus-(K>isoning,  1032 
in  cancer  of  stomach,  553 
in  tonsillitis,  381 

in  typhlitis  and  perityphlitis,  819 
Pumpkin-seeds,  use  of,  in  tape-worm,  942 
Puncture,  exploratory,  in  abscess  of  liver, 
1021 
in  hydatids  of  liver,  1107 
of  colon,  in  enteral^ia,  665 
of  gall-bladder  as  a  means  of  diagnosis 
of  occlusion  of   biliary  passages, 
1092 
for  relief  of  biliary  calculi,  1081 
of  impacted  calculus,  1094 
of  intestine  in  acute  peritonitis,  1152 
of  right  lobe,  value  of,  in  dia^osis  of 
abscess  of  liver,  1020,  1021 
Pupil,  dilatation  of,  in  acute  yellow  atrophy 

of  liver,  1027 
Purgatives,  abuse  of,  influence  on  causation 
of  acute  intestinal  catarrh,  672 
use  of,  in  constipation,  651,  656 
in  entero-colitis  and  cholera  infantum, 

757 
in  hepatic  colic,  1082 


Purgatives,  use  of^  in  impaction  of  feow, 
918 
in  chronic  intestinal  catarrh,  714^  715 
in  intestinal  ulcer,  829 
in  acute  yellow  atrophy  of  liver,  1030 
in  acute  peritonitis,  1151 
in  clironic  interstitial  pancreatitis,  1122 
in  seatr worms,  951 
in  trichinosis,  962 
uselessness  of,  in  intestinal  obstruction, 
862,863 
Purpura,  186 

Definition,  186,  187 
EUology,  190 
Heredity,  influence  on  causation,  190 
Hereditary  predisposition  to,  191 
Specific  nature,  191 
Pathology,  191 
Forms,  187 
Symptoms,  187 
Purpura  Simplex,  187 
Mode  of  onset,  187 
Eruption,  character,  187 

dunition,  187 
General  condition,  187 
Purpura  tlanonhagica  (Morbus  Maeuiotut 
Werlhofii),  188 
Mode  of  onset,  188 
Eruption,  character  and  seat,  188 
Epistazis,  occurrence  of,  188 
Hiematemesis,  occurrence  of,  188 
Haematuria,  occurrence  of,  188 
General  condition,  188 
Duration,  189 
Temperature,  189 
Purpura  nheumatiea  (Pdiosis  Rheumatica) 
189 
Mode  of  onset,  189 
Joints,  condition  of,  189 
Pains  in  joints,  189 
Eruption,  character  and  seat,  189 

duration,  189 
Cardiac  murmurs,  189 
SulhwrietieH,  189 
In  children,  190 
Purpura  urticaria,  190 
Purpura  papulosa,  190 
Complications,  190 

Gangrene  of  intestines,  190 
Diagnosis,  192 
From  scurvy,  192 
From  haemophilia,  192 
From  effusions  and  eochymoses  of 

acute  exanthemata,  192 
From  erythema  nodosum,  192 
From  erythema  multiforme,  192 
Prognosis,  193 
Treatment,  193 
Of  mild  cases,  193 
Diet,  193 

Necessity  of  ^uiet,  1 93 
Of  complications,  194 
Of  purpura  rheumatica,  local,  194 
Use  of  sulphuric  add,  193 
of  acetate  of  lead,  193 
of  ergotin,  193 
of  turpentine,  193 
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PUBPURA — Stib-varietieB :  Treatment:  Use 
of  iron,  194 
Transfusion  of  blood,  194 
Purpura  hemorrhagica,  complicating  gastric 
cancer,  560 
in  children,  190 
papulosa,  190 
urticaria,  190 
Purulent  form  of  local  peritonitis,  1159 
infiltration,  in  phlegmonous  form  of  acute 
oesophagitis,  413 
Pus,  characters  of,  in  acute  peritonitis,  1 1 36 
evacuation  of,  in  abscess  of  liver,  1021 
mode  of  e6ca|)e,  in  phlegmonous  form  of 

acute  cesophagitis,  413 
of  acute  pancreatitis,  character  o^  1118 
of  hepatic  abscesses,  1007 
Pustular  svphilides  in  hereditary  syphilis, 
279 
diagnosis  of,  279,  280 
Putrefaction,  influence  on  causation  of  dys- 
entery, 787,  789 
Pyemia  complicating  mercurial  stomatitis, 
340 
influence  on  causation  of  acute  peritonitis^ 

1138 
occurrence  of,  in  dysentery,  797,  804 
Pylephlebitis,  1095 
in  simple  ulcer  of  stomach,  502 
suppurative,  1097 
Pylethrombosis,  in  gastric  cancer,  560 
Pylorus,  cancer  of,  influence  on  causation 
of   occlusion  of   common  biliary 
duct,  1085 
distortion  of,  as  cause  of  dilatation  of 

stomach,  588 
hypertrophic  stenosis  of^  615 
Synonyms,  615 
Etiology,  615 

Cicatrization  of  gastric  ulcer,  615 
Morbid  anatomy,  615 
Hypertrophy  of  gastric  walls,  615 
Fibrous  tissue,  new  growth  of,  615 
Symptoms,  615 

Of  chronic  gastritis,  615 
Presence  of  a  tumor,  615 
Diagnosis,  615 
Prognosis,  615 
Treatment,  615 
hypertrophy  and  ulceration  of,  in  chronic 

gastritis,  472 
obstruction  of,  in  gastric  cancer,  566 
influence  on  causation  of  dilatation  of 
stomach,  587 
resection  of,  in  dilatation  of  stomach,  609 
scirrhous  state  of,  in  chronic  gastritis, 

471 
si>asm  of,  influence  on  causation  of  dilata- 
tion of  stomach,  588 
stenosis  of,  in  simple  ulcer  of  stomach, 
503 
influence  on  causation  of  dilatation  of 
stomach,  587 
Pyo-pneumothorax  subphrenicus  in  perfo- 
ration of  simple  ulcer  of  stomach, 
499 
Pyrethrum,  use,  in  chronic  pharyngitis,  406 


Pyrexia  in  acute  gastritis,  treatment  o(  469. 
470 
in  parenchymatous  glossitis,  362 
in  acute  oesophagitis,  treatment  o(  416 
in  tuberculous  pharyngitis,  401 
in  catarrhal  stomatitis,  323 
in  mercurial  stomatitis,  346 

Pyrosis  in  functional  dyspepsia,  449 

Q. 

Quicksilver,  use  of,  in  intestinal  obstruction, 

8G3 
Quiet,  necessity  of,  in  purpura,  193 
Quinia,  use  of^  in  ascites,  1179 

in  catarrh  of  bile-ducts,  1057 

in  dysentery,  812 

in  functional  dyspepsia,  457 

in  gastralgia,  462 

in  parencliymatous  glossitis,  365 

in  gout,  13o 

in  acute  intestinal  catarrh,  689,  692 

in  chronic  intestinal  catarrh,  715 

in  intestinal  indigestion,  636 
obstruction,  865 

in  lithaemia,  973 

in  acute  yellow  atrophy  of  liver,  1030 

in  abscess  of  liver,  1020 

in  aborting  abscess  of  liver,  1020 

in  amyloid  liver,  1015 

in  cirrhosis  of  liver,  1000 

in  fatty  liver,  lOol 

in  acute  pharyngitis,  398 

in  pruritus  ani,  917 

in  purpura,  194 

in  suppurative  pylephlebitis,  1101 

in  rectal  paral^-sis  of  malarial  origin, 
908 

in  acute  rheumatism,  61 

in  chronic  articular  rheumatism,  74 

in  gonorrha»al  rheumatism,  107 

in  rheumatoid  arthritis,  98 

in  gangreuous  stomatitis,  344 

in  tape-worm,  942 

in  tonsilliUs,  388 
Quinsy,  379 

Bace,  influence  on  causation  of  diabeta 
mellitus,  204 
of  cancer  of  stomach,  535 
of  acute  intestinal  catarrh,  669 
of  scrofula,  235 
Rachitis,  137 

Definition,  137 
Etiology  and  patholoj;^,  137 
Inflammatory  nature  of,  137, 138 
Defective  calcification,  causes  o(  133, 

139 
Lime,  method  of  elimination,  13S 
Phosphoric  acid,  method  of  dimioa- 

tion,  139 
Nitrogen,  method  of  elimination,  139 
Anatomical  causes,  139 
Arteries,  increased  width  of,  influeooe 
on  causation,  139 
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Rachitis— Etiology  and  pathology:  Artery, 
pulmonary,  enlargement  of^  inllu- 
ence  on  causation.  139 

Thoracic  and  abdominal  vlBcera,  re- 
lation to  causation,  140 

Ldver,  enlargement  of,  139 

Spleen,  enlargement  of,  140 

Kidneys,  enlargement  of^  140 

Direct  caui^es,  140 

Early  life,  influence  on  causation,  141, 
142 

Climate,  influence  of,  on  causation, 
143 

Air,  bad,  influence  of,  on  causation, 
143 

Defective  maternal  nutrition,  influ- 
ence of,  on  causation,  143 

Intestinal  catarrh,  influence  of^  on 
cau8;ition,  144 

Improper  food,  influence  of,  on  causa- 
tion, 144 

Pulmonary  diseases,  influence  of,  on 
causation,  144 

Ilereditiiry  nature  of,  144 

Gout,  influence  of,  on  causation,  1 44 

Syphilis,  influence  of,  on  causation, 
144 

Malaria,  influence  o^  on  causation, 
145 

Intra^uterine  and  congenital  forms, 
causes  and  symptoms,  141-143 
Symptoms,  146 

Mode  of  development  in  infants,  146 
in  older  infants,  1 46 

Head,  appearance  of^  146 
sweating  of,  146 
condition  of  slitures,  147 
of  fontanels,  147 
of  cranial  bones,  147 

Craniotabes,  147 

Cranial  sclerosis,  143 

Brain  and  meninges,  condition  of, 
148,  149 

Brain  compression,  149 

Intellect,  state  of,  149 

Convulsions,  149 

Laryngismus  stridulus,  149 

Face,  alterations  in,  150 

Maxillary  bone,  lower,  changes  in, 
150 

Teething,  anomalies  of,  150, 151 

Vertebral  columns,  changes  in,  151 

Kyphosis,  occurrence  of,  151 

Kios,  changes  in,  152 
tenderness  of,  1 52 
beading  of,  152 

Chest,  alterations  in  shape,  152 

Heart  and  lungs,  condition  of,  152 

Pneumonia,  catarrhal,  frequency  of, 
153 

Bronchial  and  tracheal  catarrh,  tend- 
ency to,  152 
glands,  enlargement  of,  152 

Abdomen,  enlargement  of,  153 

Pelvis,  deformities  of,  153 

Liver,  changes  in,  153 
degeneration,  amyloid,  153 


Rachitis — Symptoms:    Spleen    and   kid- 
neys, degeneration,  amyloid,  153 
Tonsils,  enlargement  of,  153 
Tongue,  condition  of,  153 
Stomadi,  condition  of,  153 
Intestinal  tract,  condition  of,  153 
Constipation,  significance  of,  154 
Kidneys,  changes  in,  154 
Extremities,  appearance  of,  155 

bones  of,  changes  in,  155 
Bones,  curvatures  of,  155 

causes  of,  155 
Skin,  disorders  of,  156 
Alopecia,  circumscribed,  156 
Of  rachitis,  acute,  156 
Nature,  156 
Prognosis,  favorable  nature  of,  157 

Influence  of  complications  on,  158 
Treatment,  158 
Preventive,  158 
Pre-natal,  158 
Of  intestinal  disorders,  158 
Diet.  159 
Milk,  use  of,  159 

mode  of  administration,  159,  160 
Weaning,  proper  time  for,  160 
Of  craniotabes,  102 
perspiration,  162 
laryngismus  stridulus,  163 
convulsions,  163,  164 
complications,  164 
constipation,  164 
by  diet,  164 
by  strychnia,  164 
deformities,  165,  166 

by  gymnastic  exercises,  166 
by  mechanical  apparatus,  166 
Use  of  alkalies,  161 
of  acids,  161 
of  baths,  salt,  163 
hot,  163 
mode  of  applying,  163 
of  beef-tea,  161 

mode  of  preparation,  161 
of  bromides  of  potassium  and  so- 
dium, 163 
of  chloral  hydrate,  163 
of  cod-liver  oil,  162 
of  iron,  162 
of  lime,  162 

of  lime-water,  proper  dose,  161 
of  malt  extracts,  162 
of  phosphate  of  lime,  162 
of  phosphorus,  165 
Fresh  air,  value  of,  163 
Sea-bathing,  value  of,  163 
Kanvier  and  Comil  on  causes  of  scrofulous 

inflammation,  239 
Rat  and  mouse.  Trichina  spiralis  in,  958 
Raw  beef,  use  of,  in  acute  intestinal  catarrh, 

691 
Rectal  alimentation,  928 
conditions  necessary  to  success,  928 
emptiness  of  bowel,  928 
time  of  administering.  928 
syringe,  variety  of,  928 
amount  of  enemata,  928 
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Bectal   alimentation,  conditions  necessaiy 
to  ttuccees :  frequency  of  enemata, 
928 
substance  employed,  929 
contraindications,  929 
use  of  nutrient  8up|X)(utories,  929 
in  gastric  cancer,  576 
in  organic  stricture  of  oesophagus,  425 
heat  and  fulnesH,  in  constipation,  645 
inflammation,  887 
irrigation  in  dysentery,  809 
in  chronic  intestinid  catarrh,  717 
in  jaundice,  983 
pouches,  dilatation  of,  885 
treatment  in  acute  intestinal  catarrh,  697 
Rectum  akd  Anus,  Diseases  of,  877 
Forms  of,  877 
Anatomy  of,  877-879 
Oongenitid  MalJormalioTi*j  879 
Imperforate  anus,  879 
Abnormal  anal  openings,  880 
Absence  of  anus,  880 
Greater  liability  of  males  to,  880 
Prognosis,  880 
Treatment,  880 
Primary  Vuietufes  of  Rectum  and  v4nus,  881 
FroUtpse  and  Procidentia  oj  lUetum,  881 
Etiology,  881 
Age,  infancy  and  senility,  881 
Worms,  881 
Diarrhoea,  881 
Constipation,  881 
Coughing  and  crying,  881 
Loss  of  tone  of  anus  and  rectum, 

881 
Abuse  of  cathartics,  881 
Urethral  stricture,  881 
Polypi,  881 
Tumors,  881 
Symptoms,  881 
8ize,  881 

A]>pearanoe  of  mucous  membrane, 
881 
Polypi  of  Rectum,  882 
Varieties,  882 

Gelatinoid  form,  882 
Fibroid  form,  882 
Nature,  882 

Physical  characters,  882 
Symptoms,  882 

Frequent  desire  to  stool,  882 
Heat  and  tenesmus,  882 
Hemorrhage,  882 
Number,  862 
Seat,  882 
Hemorr/ioids  or  Piles,  882 
Etiology,  882 
Abnormal  state  of   blood-vessels, 
882 
External,  883 

Sex,  influence  of,  on  causation,  8K3 
Age,  influence  of,  on  causation,  883 
Exciting  causes,  883 
Tendency  to  inflammation,  883 
Obliteration  of  vessels  in,  8i3 
Structure  of,  883 
Symptoms,  883 


Bbctum  akd  Akub,  Diseases  of — Hemot- 
rhoida  or  Pilet :  F.xt^emil :  Pkia, 
883 
Tenesmus,  883 
Inability  to  urinate,  883 
Suppuration  o^  883 
Internal,  883 
Physical  characters,  883 
Structure  of;  883 
Color,  883 
Etiology,  884 
Constipation,  884 
Diseases  of  liver,  884 
Abdominal  tumors,  884 
Horseback  riding,  884 
Dysentery,  884 
Diarrhoea,  884 
Sedentary  life,  884 
Age,  884 
Sex,  884 
Bicli  food,  884 
Symptoms,  884 
Pain,  884 
Tenesmus,  884 
Spasm  of  sphinctere,  884 
liemorrhage,  884 
AVeight  and  fulness,  884 
Dilatati&n  of  the  Reeiai  Pmtcka,  885 
Barity  of,  885 
Causes,  885 
Symptoms,  885 

Weight  and  uneasinesB  of  rectum, 

885 
Pain,  885 

Mucus,  increased  secretion  of.  885 
Exploration  of  bovel  with  olunt 
hook,  885 
Non-malignnnt  SlriduTt  of  Rectum,  885 
Nature,  885 
Etiology,  885 
Traumatism,  885 
Following  o|>erations,  885 
Secondary  of  pelvic  iuflammttioo, 
885 
of  syphilis,  885 
Constipation,  886 
Sex,  influence  of,  on  causation,  SS6 
Symptoms,  886 

Physical  characters,  886 
Violent  straining  at  stool,  886 
AVire-drawn  feces,  8»S6 
Irr^ilar  bowels,  886 
Appetite,  impaired,  886 
Digestive  disturbances,  886 
Pain,  886 

Mucous  discharges,  886 
Seat,  886 

of  syphilitic,  886 
Characters  of  syphilitic,  886 
Proctitis,  887 
Frequency,  887 
Etiology,  887 

Intestinal  worms,  887 
Rhus  toxicodendron,  887 
Gonorrhoea!  poison,  888 
Unnatural  intercouise,  888 
Symptoms,  887 
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RscTUH  AND  Anus,  Diseases  of — /Voe- 
tiiis :  Symptoms :  Pain,  887 

Tenesmus,  887 

Mucous  and  bloody  discharges,  887 
Finure  of  Anu8  and  Reeium,  888 
Frequency,  888 
Character,  888 
Position,  888 
Etiology,  888 

Uterine  disease,  888 

Frequency  in  women,  888 

Constipation,  888 

Syphilis,  888 
Symptoms,  888 

Pain,  888 

Spasm  of  sphincters,  888 

Mental  depression,  889 
Bodent  or  Lupoid  Ulcer  of  Beetum,  889 
Frequency,  889 
Seat,  889 
Characters,  889 
Symptoms,  889 

Pain,  889 

Spasm  of  sphincters,  889 
Obstruction  of  Rectum,  889 
Etiology, '889 

Foreign  bodies,  889,  890 

Sex,  889 

Loss  of  nervous  and  muscular  tone, 
889 

Impaction  of  feces,  889 

Concretions,  890 

Enteroliths*  890 
composition,  890 

Gall-stones,  891 

Intestinal  worms,  891 

Tumors,  pelvic,  891 
Symptoms,  891 

Appetite  impaired,  890 

Digestive  disturbances,  890 

Melancholia,  890 

Vomiting,  890 

Tenesmus,  etc.,  890 

Sloughing  of  rectum,  891 
Cutaneous  kruplions  and  Parasitic  Condi- 

lions  of  Anwi,  892 
Eczema,  892 

Erythema  intertrigo,  892 
Prurigo  podicis,  892 
Herpes,  892 
Furunculi,  892 

Hairs  on  mucous  membrane,  892 
Sarcoptes  hominis,  892 
Acarus  auturanalis,  892 
Rhus  toxicodendron,  892 
Ulceration  of  Rectum  and  Anus,  893 
Frequency,  893 
Etiology,  894 
Syphilis,  894 
Struma,  894 
Traumatic,  894 
Foreign  bodies,  894 
Impacted  feces,  894 
Symptoms,  893 
Initial.  893 
Diarrhoea,  893 
Stools,  character,  893 


Rectum  and  Anus,  Diseases  of — Ulcer- 
ation  of  Rectum  and  Anus:  Symp- 
toms: Pains,  893 
Muco-purulent  discharges,  894 
Sphincters,  loss  of  power  in,  893 
Abscesses,  formation,  893 
Ulcers,  physical  character,  893 
Enlargement  of  rectal  glands,  893 
Follicular  Ulcerations,  894 
Etiology,  894 
Origin,  894 

From  chancroidal  invasion,  895 
Symptoms,  895 
Peri-<inal  and  Peri-rectcU  Abscess,  895 
Etiology,  895 
Acute  form,  895 

Anatomical  causes,  895,  896 
Sex,  influence  on  causation,  896 
Cold  and  wet,  896 
General  debility,  896 
Hepatic  disorders,  896 
Symptoms,  896 
Sudden  onset,  896 
Chills,  896 

Heat  and  fulness,  896 
Pain,  896 
Dysuria,  896 
Appetite  impaired,  896 
Malaise,  896 
Chronic  form,  896 
Etiology,  896 
From  traumatic  causes,  896 
ulceration  of  rectum,  896 
Seat,  896 
Symptoms,  896 

Hectic  896 
Emaciation,  896 
Slow  formation,  896 
Difficult  to  heal,  897 
Fistula  in  A  no,  897 

(ireat  frequency,  897 
Etiology,  897 
Abscesjses,  897 
Frojn  traumatic  causes,  897 
Age,  897 
Male  sex,  897 
Phthisis,  897 
Forms,  897 
complete,  897 
incomplete,  897 
Multiple,  897 
Seat  of  external  ojiening,  897 

internal  opening,  898 
Course,  898 

Discharges,  character  of,  898 
Pain  in,  899 
Diagnosis,  898 
Lse  of  probe,  898 
Hemorrhage  from  Rectum,  899 
Primary  and  Secondary,  899 
Secondary  Diseases  of  Rectum  and  Anus, 
900 
SyMiis  of  Rectum  and  Anus,  900 
Freouency,  900 

relative,  in  the  sexes,  900 
Seat  and  character,  900,  901 
Mucous  patches,  900 
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Eectux  AifD  Anus,  Diseases  orSyphVU 

of  Rectum  and  Anus:  Gummatous 

deposita,  900 
Condylomata,  901 
Serqfuious   and    Ihiherculous  AffeeiianSf 

901 
Pathology  of  tubercular  form,  901 
Deficription  and  course,  901 
Causation  from  ingestion  of  morbid 

products  of  tuberculous  lungs,  902 
Seat,  902 
Oaneer,  Malignant  Stricture  and  Malig- 
nant Ulceration^  902 
Forms,  902 

Belative  frequency  of  forms,  903 
8ez,  influence  on  causation,  903 
Age,  influence  on  causation,  903 
Scirrhous,  method  of  growth,  903 

Pain  in,  903 

DiflScuIt  defecation,  904 

Odor  of  ptient,  904 

Exhaustion,  904 
Encephaloid,  rapid  growth  of;  904 

hemorrhage  in, 904 
Lymphatic  glands,  enlargement  of, 

'904 
Disease  of  rectum,  by  extension  from 

colon,  904 
Uloention  of  rectum  following  ty- 
phoid fever  and  dysentery,  905 
Ulceration  from  mechanical  causes, 

906 
iywt»  y  Abnormal  Qmditions  of  Spinal 

(.V>vf  and  Mcmbranex  on  Hcctum  and 

An9is.  906 
Omsti  nation  in,  906 
Loss  of  control,  907 
l^aralvsis  of  rectum  in  pressure  mye- 
litis. 5H)7 

rectal,  in  spinal  meningitis,  907 

in  fracture  of  yertebrsp,  908 
Sphincters,  condition  of,  in  convul- 
sions of  epilepsy,  90S 
PaTHlvsis,  in  chronic  heart  disease, 
908 

in  malaria,  908 
Spasm  of  Bedum  and  Amis,  909 
Pruritus  Ani,  909 
Etiology,  909 

Neurotic  origin,  909 

Digestive  derangements  as  causes, 
909 

Overwork,  909 

Spinal  irritation,  909 

Worms,  909 

KheumatiKm,  909 

Diabetes  mellitus,  909 
Neuralgia  of  Redum,  909 
Frequency  of,  910 
Causes  of,  910 
Malaria,  910 
Reflex,  910 
Uterine  disease,  910 
Symptoms,  910 
Effect  of  Cholera  and  Certain  Poisons  and 

Remedies  on  Rectum,  910 
Of  cholera,  910 


RjQCTUM  AND  AXUS,   DlSllASES   OT^Fffed 
of  Cholera  and  Certain  Poisons  cmd 
Remedies  on  Rectum:  Of  azaenic, 
910 
Of  corrosive  sublimate,  910 
Of  croton  oil,  910 
Of  strychnia,  911 
Of  morphia,  911 
Of  jaborandi,  pain  in  rectum,  from, 

911 
Of  mineral  adds,  91 1 
Treatment,  therapeutical    and    surgical, 
911 
Of  anal  Assure,  91 1 
Cauterization  witli  nitrate  of  silver, 

912 
Incision  and  dilatation,  912 
Of  rectal  ulcer  and  deep  anal  fissure^ 
912 
Cleanliness,  912 
Bougies  of  soap,  912 
Cauterization,  912 
Glycerite  of  tannin,  912 
Astringent,  912 
Ked  precipitate  ointment,  912 
Use  of  add  nitrate  of  mercury,  912 
Nitric  add,  912 
Incision,  912 

method  of,  913 
Dilatation,  method  of,  912 
Of  tuberculous  ulcer  of  rectum,  913 
Of  dironic  ulcer  of  rectum,  913 

use  of  Ward's  paste,  913 
Of  rodent  ulcer,  913 
exdsion  in,  913 
^  Of  cancer  of  rectum,  913 
use  of  anodynes,  913 
eneroata  of  warm  water,  914 
bougies,  use  of,  914 
excision,  914,  915 
method  of,  915 
lumbar  colotomy,  915 
method  of,  916 
Of  dilatation  and  inflammation  of  rec* 
tal  {K>uche8,  916 
incision,  916 
Of  loss  of  co-ordination  in  mosdes  ot 

defecation,  916 
Of  sphincterismus,  916 
Use  of  purgatives,  916 
of  hot  hip-baths,  916 
of  bougies,  916 
of  indsion  and  dilatation,  916 
Of  pruritus  ani,  917 
Use  of  enemata,  917 
of  carbolic  add,  917 
of  turpentine,  917 
of  hot  water,  917 

of  sulphate  of  zinc  and  alum,  917 
of  chloroform,  917 
of  iron  and  quinine,  917 
of  mercurial  ointment,  917 
of  tincture  gelsemium,  917 
Of  non-malignant  rectal  stricture,  917 
Use  of  bougies,  917 
of  dilatation,  917 
Of  syphilitic  form,  917 
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REcruM  AND  Anus,  Diseases  ov— Effect 
of  Cholera  and  Certain  PoiwM  and 
Remedies  on  Rectum:  Treatment: 
Of  peri-anal  and  peri-rectal  ab- 
scess, 918 
Use  of  poultices,  918 
of  incision,  918 
Of  gonorrhoea  of  rectum,  918 

Astringent  injections,  918 
Of  impaction  of  feces,  918 

Use  of  dilatation  of  sphincter,  918 
of  enemata,  918 
of  purgatives,  918 
of  iron  and  quinine,  919 
of  electricity,  919 
Of  irritable  rectum,  919 
Anodyne  enemata,  919 
Cauterization  with  nitric  acid,  919 
Of  concretions  of  rectum,  919 
Of  proctitis,  919 
Use  of  copaiba,  919 
of  black  pepper,  919 
of  ice,  locally,  919 
Of  prolapsus  ani  and  procidentia,  919 
iJse  of  astringent  solutions,  919 
of  anal  pad  and  T-bandage,  920 
of  cauterization,  920 

method,  920 
of  excision,  920 

method,  920 
of  dilated  gum  pessary,  920 
of  ergotin,  locally,  920,  921 
of  strychnia,  locally,  921 
of  nitric  acid,  locally,  920 
of  nitrate  of  silver,  920 
Of  polypus,  921 
Ligation,  921 
Clamp  and  cautery,  921 
Of  fistula  in  ano,  921 
Palliative,  921 
Operative,  921 
by  incision,  922 
by  ligation,  922 
methods,  922 
question  of  operation  in  phthisical 
cases,  922 
Of  hemorrhoids,  923 
Palliative,  923 
Astringent  ointments,  923 
Enemata  of  potassium  chlorate,  92o 

of  lime-water,  923 
Use  of  copaiba,  923 

of  black  pepper,  923 
Oil  of  amber,  locally,  923 
Use  of  Ilamamelis  virginica,  923 
of  ergotin,  923,  924 
of  aloes,  923 
of  cold  water,  924 
Rest  after  defecation,  924 
Of  prolapsing,  924 
Operative,  924 
Of  external,  924 
Of  internal,  924 

by  strangulation,  924 

method,  925 
by  clamp  and  cautery,  925 
by  ecra^ur,  925 


Rectum  and  Anus,  Dlseases  of — Effect 
of  Cholera  and  Certain  Poisons  and 
iiemedies  on  Rectum:  Treatment 
of  internal  hemorrhoids,  by  caus- 
tics, 926 

by  nitric  acid,  926 
by  caustic  potash,  926 
Of  hemorrhage  from  rectum,  926 
Ice,  use  of,  927 
Injections  of  ice-water,  927 

of  perch loride  of  iron,  927 
Use  of  tampon,  927 
method,  927 
of  Agnew's  rectal  chemise,  927 
of  ligature,  927 
Rectum,  heat  ot  in  dysentery,  802 

in  pseudo-membranous  enteritis,  765 
painful  disease  of,  influence  on  causation 

of  constipation,  642 
suppuration  of,  as  a  cause  of  suppurative 

pylephlebitiit,  1098 
stricture  of,  symptoms,  856 
Recurrence  of  spasmodic  stricture  of  oesoph- 
agus, frequency  of,  421 
of  tonsillitis,  frequency  of,  387 
Reflex  causes  of  enteralgia,  660 
nervous  disturbance,  due  to  biliary  con- 
cretions, 1078 
symptoms  in  morbid  dentition,  374 
spasm  of  muscles  in  general  form  of  rheu- 
matoid arthritis,  80 
R^men,  restricted,  influence  on  causation 

of  functional  dyspepsia,  444 
Regurgitation,  in  functional  dyspepsia,  449 
of  food  in  cancer  of  oesophagus,  427 
in  dilatation  of  oesophagus,  432 
in  organic  stricture  of  oesophagus,  423 
time  of,  in  spasmodic  stricture  of  oesoph- 
agus, 420 
in  ulceration  of  oesophagus,  418 
in  acute  oesophagitis,  413 
in  cancer  of  cardiac  orifice  of  stomach, 
542 
Relapses,  frequency  of,  in  typhlitis  and  peri- 
and  paratyphlitis,  820 
influence  of  salicyl  treatment  on  frequency 

of,  in  acute  rheumatism,  52 
tendency  to,  in  acute  rheumatism,  44,  45 
Remissions  in  chronic  variety  of  genet'al 
rheumatoid  arthritis,  82 
in  tubercular  peritonitis,  1165 
Remittent  and  typhoid  fever,  distinguis1ie<l 

from  acute  gastritis,  468 
Renal  affections  complicating  acute  rheuma- 
tism, 42 
colic  complicating  gout,  124 

distinguished  from  enteralgia,  664 
disease,  influence  on  causation  of  chronic 
gastritis,  470 
influence  on  causation  of  simple  ulcer 
of  stomach,  488 
Resection,  in  gastric  cancer,  577 

of  pylorus,  in  dilatation  of  stomach,  609 
Respiration,  in  ascites,  1177 
in  acute  peritonitis,  1141 
difficult,  m  tonsillitis,  382 
laborious,  in  parenchymatous  glossitis,  361 
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Best  after  defecation,  in  hemorrhoids,  924 
in  hemorrhage  from  bowels,  834 
in  perforative  peritonitis,  1156 
importance  of,  in  djrsentery,  809 
in  chronic  gaittritis,  476 
in  treatment  of  simple  ulcer  of  stomach, 
519 
local,  importance  in  rheumatoid  arthritis, 

100 
necessity  of,  in  acute  gastritis,  469 

in  treatment  of  heart,  complications  of 
acute  rheumatism,  64 
value  of,  in  treatment  of  acute  intestinal 
catarrh,  090 
in  chronic  intestinal  catarrh,  716 
Bestlessness  in  cholera  infantum,  742 
Results  of  chronic  articular  rheumatism, 

71,72 
Retention  of  food  in  dilatation  of  oesopha- 

f  IS,  431 
ezt.,  use  in  constipation,  656 
Rheumatic  and  arthritic  diathesis,  relation 
of,  to  causation  of  gonorrhoea! 
rheumatism,  103 
form  of  acute  pharyngitis,  symptoms,  394 
treatment,  398 
of  gonorrhceal  rheumatism,  symptoms, 

104 
of  tonsillitb,  treatment,  388,  389 
Rheumatism — Acuie,  19 
Synonyms,  19 
Definition,  19 
Etiology,  19 
Climate,  influence  of,  on  causation,  19 
Season,  influence  of,  on  causation,  19 
Occupation,  influence  of,  on  causation, 

20 
Age,  influence  of,  on  causation,  20 
Sex,  influence  of,  on  causation,  21 
Heredity,  influence  of,  on  causation,  21 
Temperament,  influence  of,  on  causa- 
tion, 21 
Ck>ld  and  damp,  influence  of,  on  causa- 
tion, 22 
Fatigue  and  exhaustion,  influence  of^ 

on  causation,  22 
Depressing  passions,  influence  of^  on 

causation,  22 
Traumatism,  influence  of,  on  causation, 

22 
Polyarticular  inflammation  of  acute  dis- 
eases, relation  of,  to,  23 
Pathology,  23 
Theories  regarding  origin,  23 
Lactic-acid  theory,  23 
Latham's  theory  of  hyperoxidation,  24 
Nervous  theory,  24 
Miasmatic  theorv,  26 
Infective-germ  theory,  26 
Symptoms,  26 
Invasion,  26 
General  description,  27 
Local,  27 

date  of  appearance  of,  27 
Joints,  conaition  of^  27 

most  affected,  27 
Pain,  character  of,  27 


Rheumatism — AcuU:  Symptoms:   Tend- 
ency to  invade  fresh  joints,  27 
Descriptiuu  of  special  symptoms,  29 
Temperature,  27,  29 
Hyperpyrexia,  29,  66 
Defervescence,  mode  of,  29 
Digestive  tract,  27 
Tongue,  27 
Appetite,  27 
Constipation,  27 
Thirst,  27 

Urine,  condition  of,  30 
amount  of  urea  and  uric  acid  in,  30 
during  convalescence,  30 
Albuminuria  in,  30 
Saliva,  condition  of,  30 
Perspiration  in,  27,  30 
Blood,  condition  of,  31 
Complications,  31 
Cajxliac  aiiiections  in,  28,  31 
frequency  of,  32 
causes  of,  32 
occupation,  33 
age,  32 
date  of  appearance  of^  23,  33 
forms  of,  32 

relative  frequency  of  forms  of^  33 
endocarditis  and  pericarditis^  symp- 
toms, 28,  33,  34 
ulcerative  endocarditis,  33 
myocarditis,  34 
symptoms  of,  34 
subacute,  35 
murmurs  in,  28,  35 
relative    frequency     of    diffisrent 

murmurs,  35 
an«mic  murmurs,  36 
Pulmonary  aflections,  36 
frequency  of,  36 
relation  of,  to  cardiac  oomplic*- 

tions,  36 
pneumonia  and  pleuritis,  36,  37 
congestion  of  lungs,  37 
Nervous  affections,  37 
delirium,  37,  38 
coma,  38 
convulsions,  38 
chorea,  38 
meninpritis,  39 

embolism  of  cerebral  arteries,  39 
spinal  inflammation,  40 
causes  of,  40 

hyperpyrexia  as  a  cause  ol^  41 
intemperance,  40 

rheumatic  poison  as  a  cause  ol^  41 
Renal  aflections,  42 
Pharyngitis,  42 
Gbstralgia,  42 

Diarrhoea  and  dysentery,  42 
Peritonitis,  42 
Cystitis  and  orchitis,  42 
Cutaneous  affections,  42 
Nodosities,  43 
Position,  43 
Duration,  43 
Pathology  of,  44 
Coarse  and  duration,  44 
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Bheuicatism — Acuie:  Complications:  Av- 
erage duration  of  acute  symptomfl, 
46 
Belapaes,  tendency  to,  44,  45 
Morbid  anatomy,  46 
Articulations,  changes  in,  46 
Synovial  membnine,  changes  in,  46 
Microscopic  appearance  of  effusion,  47 
Cartilages,  changes  in,  47 
Soft  parts  about  joints,  changes  in,  47 
Brain  and  membranes,  changes  in,  39 
Spinal  cord  and  membranes,  changes 

in,  40 
Blood,  changes  in,  31 
Heart  and  membranes,  changes  in,  31- 
36 
Diagnosis,  47 
From  pyiemia,  47 
acute  glanders,  48 

periostitis,  48 
articular  enlargements  of  rickets,  48 
of  here<iitary  syphilis,  48 
inflammation  of  cerebral  softening 
and  hemorrhage,  49 
of  spinal  disease,  49 
Prognosis,  50 
Mortality,  50 

Cause  of  sudden  death  in,  50 
Rheumatism,  acute  articular,  in  children, 
49 
Peculiarities  of,  49 
Treatment,  51 
Use  of  salicylic  acid  and  salicylates, 
61-59 
Influence  of,  upon  joint-pains, 

51,  52 

on  pyrexia  and  hyperpyrexia, 

52,  55 

on  frequency  of  relapses,  52 
on  frequency  of  heart  compli- 
cations, 53-55 
on  duration,  55 
Unpleasant  effects  of,  56 
Eflects  of,  upon  the  heart,  67 
Heart-failure  from,  57 
Delirium  from,  57 
Albuminuria     and    hematuria 

from,  58 
Doses  of,  58 

Mode  of  administration,  69 
Use  of  salicine,  advantages  of,  58 
Dose  of,  58 
of  oil  of  wintergreen,  59 
of  alkalies,  60 
Method  of  administration,  60 
Influence  of,  on  pain  and  pyrexia, 
60 
on  duration,  60 
on  heart  complications,  60, 61 
and  salicylates,  relative  power  of, 
60,61 
combined  use  of,  61 
of  quinia,  61 
of  potassium  iodide,  62 
of  ammonium  bromide^  62 
of  cold,  66 
of  trimethylamine,  62 

Vol.  II.— 81 


BHSUHATiftM — Acute:  Treatment:  Use  of 
benzoic  acid,  62 
of  chloral  and  morphia,  65 
of  lemon-juice,  63 
of  perch loride  of  iron,  63 
of  alcohol,  69 
of  blisters,  63,  68 
of  aconite,  64 
Of  complications,  63 
Of  peri-  and  endocarditis,  63,  64 
Of  pericardial  efliisions,  64 
Of  myocarditis,  64 
Necessity  of  rest  in  heart  complica- 
tions, 64' 
Of  meningitis,  65 
Of  nervous  affections,  65 
Of  delirium,  65 
Of  sleeplessness,  65 
Of  hyperpyrexia,  66 
by  cold,  06 

modes  of  applying,  67 
Summary  of  treatment,  68 
Diet  in,  69 

Hygienic  management,  69 
Convalescence,  69 
Subacute  Articular,  46 

Symptoms  of,  46 
Mono-  or  Uni-{U'ticular  Acute  and  SubaeuU, 

49 
Chronic  Articular,  69 
Synonyms,  69 
Definition,  69 
Etiology,  69 
Primary  nature,  70 
Predisposing  causesi  70 
Heredity,  70 
Acute  rheumatism,  70 
Cold  and  damp,  70 
Exciting  causes,  70 
Symptoms  and  course,  71 
Mild  forms,  71 
Pain,  character  of,  71 
Local,  71' 

Creaking  of  joints,  71 
Alteration  of  joints,  71 
Anaemia  and  debility,  71 
Tendency  to  exacerbation,  71 
Influence  of  weather  on,  71 
Joints  most  affected,  72 
General  condition  of,  71 
Complications,  72 
Cardiac  disease,  72 
Endarteritis,  72 
Asthma,  72 
Bronchitis,  72 
Neuralgia,  72 
Dyspepsia,  72 
Results,  71, 72 

Ankylosis  from,  71 
Thickening,  71,  72 
Duration,  72 
Termination,  72 
Morbid  anatomy,  70 
Of  simple  form,  70 
Chang«i  in  joints,  70 

synovial  membnne,  70 
Capsule  and  ligaments,  70 
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Bheuxatism — Chronib  Artieular:  Morbid 
Anatomy:  Cutilages,  70 
Muscles,  71 
Diagnosis,  73 
From  rheumatoid  arthritis,  73 
From  articular  enlargement  of  spinal 
diseases,  73 

of  syphilis  and  stroma,  73 
of  tubercular  disease,  73 
From  chronic  articular  gout,  73 
Prognofds,  73 
Treatment,  73 
Hygienic,  73 

Imp<.)rtaoce  of  proper  doUiing)  73 
Therapeutic,  73 
Use  of  salicylates  in,  73,  74 
of  salicylate  of  quinia»  74 
of  propylamine,  74 
of  triniethylamine,  74 
of  potassium  iodide,  74 
of  arsenic,  74 
of  cod-liver  oil,  74 
of  quinia,  74 
of  guaiac.  74 

of  bromide  of  lithium,  74 
of  pilocarpine,  74 
of  iron,  74 
Local,  74 
Diet,  74 
AfuaculoTf  74 
Synonyms,  74 
Definition,  74 
Etiology,  74 
Age,  influence  of,  on  causation,  74 
Sex,  influence  of,  on  causation,  75 
Gold,  influence  of,  on  causation,  75 
Fatigue  and  strain,  influence  of^  on 

causation,  75 
Heredity,  75 
Symptoms,  75 
Pain,  character  of,  75 

efiect  of  pressure  upon,  75 
Cramp,  muscular,  75> 
Spasm,  muscular,  in,  75 
Muscles  most  aflected,  76 
Digestive  tract,  76 
Appetite,  76 
Constipation,  76 
General,  76 
Duration,  76 
Diagnosis,  76 
Tendency  to  error,  76 
From  organic  npinal  disease,  76 
functional  spmal  disease,  76 
lead  and  mercurial  poisoning,  76 
neuralgia,  76 
Morbid  anatomy,  74 
Varieties,  77 
Lumbago,  77 
Symptoms,  77 
Diagnosis,  77 
Pleurodynia,  77 
Sym[)toms,  77 
Diagnosis,  77 
from  intercostal  nenralgia,  77 
Torticollis,  78 
Symptoms,  78 


Rreuicatism — Muscular:  Varieties:  Tu^ 
tioollis :  Diagnosis,  78 
Treatment,  76 
Indications,  76 
Belief  of  pain,  76 
Use  of  morphia,  76 
of  diaphoretics,  77 
of  potassium  iodide,  77 
of  alkalies,  77 
of  citrate  of  potassium,  77 
of  salicylates,  77 
of  baths,  hot,  77 
of  galvanism,  76 
Local,  76,  77 
Heat,  76 
Poultices,  76 
Hygienic,  77 

necessity  of  proper  dothiqg^  77 
Of  lumbago,  77 
Of  pleurodynia,  78 
Of  torticollis,  78 
JRhewnatoid  Arthriliaf  78 
Svnonyms,  78 
liistory,  78 
Etiology,  88 
Of  general  progressive  form,  88 
Influence  of  age  on  causation,  88 
of  sex  on  causation,  88 
of  cold  and  damp  on  causation, 

88,90 
of  heredity  on  causation,  88 
of  rheumatism  on  caosation,  88^ 

89 
of  gout  on  caosation,  89 
of  aiseases  of  pr^^ancy  on  caus- 
ation, 90 
of  disorders  of  menstroation,  90 
of  scrofula  on  cansation,  9U 
of  phthisis  on  causation,  90 
of  poverty  on  causation,  91 
of  injury  on  causation,  91 
Of  partial  form,  91 
Advanced    age,   influence   o(  on 

causation,  91 
Sex,  influence  of,  on  cansation,  91 
Load  irritation  of  joint,  influence 

of,  on  causation,  91 
Cold  and  damp,  influence  oi,  oo 
causation,  91 
Of  Heberden's  nodosities,  91 
Advanced    age,  influence   ot,  oo 

causation,  91 
Female  sex,  influence  of,  on  cansa- 
tion, 91 
Poverty,  influence  of,  on  causation, 

91 
Heredity,  influence  ot,  on  cansa- 
tion, 91 
Varieties,  79 
Symptoms,  80 
Of  general  progressive  or  polyartic- 
ular form,  80 
Acute  variety,  80 
Resemblance  to  acnto  rhenmatism, 

80 
Mode  of  onset,  80 
General,  80 
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'RHmnLLTTBU—RkeumcUoid  Arthritis:  Symp- 
toms: Local,  80 
Wasting  of  muscles,  80 
Reflex  muscular  spasm,  80 
Duration,  80 
Of  ciironic  variety,  81 
Mode  of  onset,  81 
Local,  81 

Pain,  character  of,  81 
Position  and  shape  of  joints,  81 
Creaking  of  joints,  81 
Ankylosis,  81 
Course  and  duration,  82 
Remissions,  82 

Deformities  of  upper  extremities, 
description,  82 
of  hand,  description,  82 
of  lower  extremities,  description, 

82 
of  feet,  description,  82 
Greneral  condition,  82 
Digestive  symptoms,  82 
Loss  of  appetite,  83 
Constipation,  83 
Skin,  condition  of,  83 
Urine,  condition  of,  83 
Of  partial    or   oligo-articular  form 
(arthritis  deformans),  84 
Mode  of  onset,  85 
Local,  85 

Condition  of  joint,  85 
Deformities  of  special  joints,  de- 
scription, 85,  86 
Remissions,  85 
Duration,  85 
Of  Heberden's  nodosities,  86 
Seat  and  nature,  86 
Pain  in,  86 

Exacerbations,  aaite,  in,  86 
Complications,  83-86 
Oi  progressive  form,  83 
£ndo-  and  pericarditis,  83 
Pulmonary  affections,  84 
Nervous  afiections,  84 
Cutaneous  affections,  84 
Migraine,  84  * 

Eve  diseases,  84 
Rheumatic  nodules,  84 
Of  partial  form,  84,  85 
Of  ileberden's  nodosities,  86 
Morbid  anatomy,  86 

Changes  in  the  joints,  86 
in  synovial  membranes,  86 

fluid^  86 
in  cartilages,  87 
in  bones,  87 
in  ligaments,  87 
in  muscles,  88 
Formation  of  osteouhytes,  87 
Frequency  of  ankylosis,  87 
Pathogenesis,  92 
Relation  of,  to  rheumatism,  92 
Nervous  origin  of,  92 
Specific  origin,  92 
Diagnosis,  92 
Of   acute  form,   from   subacute   or 
chronic  rheumarthritis,  92 


Rheuxatish — RheumcUoidArlkriUs:  Diag- 
nosis: Of  chronic  form,  from  chron- 
ic articular  rheumatism,  93 
Of  partial  form,  from  chronic  artic- 
ular rheumatism,  93 
from  chronic  traumatic  arthritis, 

93 
from  chronic  periarthritis  of  shoul- 
der-joint, 93 
from  articular  affection  of  locomo- 
tor ataxia,  94 
from  articular  affections  of  prt>- 
gressive  muscular  atrophy,  94 
From  chronic  gout,  94,  95 

arthritis  of  late  syphilis,  95 
Prognosis,  95 
Of  progressive  or  polyarticular  form, 

95,  96 
Of  partial  form,  96 
Of  Heberden's  nodosities,  96 
Treatment,  96 
Unsatisfactory,  96 
Indications,  96 
Removal  of  causation,  96 
Use  of  salicylic  acid  and  salicylates, 
97 
of  salicylate  of  quinia,  97 

of  sodium,  97 
of  potassium  iodide,  98 
of  cod-liver  oil,  93 
of  iodine,  98 
of  quinia,  98 
of  iodide  of  iron,  98 
of  iron,  98 
of  arsenic,  98 
of  baths,  hot,  99 
mineral,  99 
selection  of,  99 
indications  for,  99 
mud,  100 
local,  100 
of  anodyne  applications,  100 
of  poultices,  100 
of  tinct.  iodine,  100 
of  rest  in  acute  forms,  100 
of  blisters,  100, 101 
of  passive  movements  in  chronic 

forms,  100 
of  mercurial  ointment,  100 
of  iodine  ointment,  100 
of  vapor  baths,  100 
of  sand  baths,  101 
of  electricity,  101 

mode  of  applying,  101 
of  massage,  100, 101 
of  compression  by  rubber  bandage, 
101 
Hygienic,  101 
Use  of  flannel  clothing,  102 
Change  of  climate,  102 
Diet,  102 
Duration  of,  102 
OonorrhoBol   RheumaUtmf   or    Qonorrhmd 
ArthritU,  102 
Synonyms,  102 
Etiology,  102 
Non-gonorrhoBal  origin,  102 
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Rheumatism — Oonorrhoxd  RheumaUgmy  or 
GonorrkoBol    Arthritis:    Etiology: 
Stage  of  gonorrhoea  at  which  most 
frequent,  102 
Predisposing  causes,  103 
Cold  and  damp,  103 
Fatigue,  103 
Kheumatic  and  arthritic  diathesis, 

103 
Heredity,  103 
8ez,  103 
Morbid  anatomy,  103 
Changes  in  joints,  103 
in  synovial  membrane^  103 

fluid,  103 
in  cartilages,  103 
Symptoms,  104 
Joints  most  affected,  104 
Order  of  invasion,  104 
Arthralgic  form,  104 

pain  in,  104 
Bheumatic  form,  104 

mode  of  invasion,  104 
local,  104 
temperature,  104 
perspiration,  104 
pain,  104 
digestion,  104 
deformity  in,  104 
Acute  gonorrhoeal  arthritis,  106 
pain  in,  105 

condition  of  joint  in,  105 
general,  105 
Chronic  hydrarthrosis,  105 
joints  most  affected,  105 
condition  of,  105 
formation  of  pus,  105 
Involvement  of  tendons  and  sheaths, 

105 
Periarticular  form,  105 

pain  in,  105 
€k)norrh(£al  bursitis,  105 
Nodes  in  periosteum,  105 
Complications,  106 
Neuralgia,  106 
Sciatica,  106 
Myalgia,  106 
A  flections  of  the  eye,  106 
Iritis,  106 
Erythema,  106 
Cardiac  aflections,  106 
Endocarditis,  106 
Pulmonary  aflections,  106 
Termination,  106 

Followed  by  ankylosis,  106 
spondylitis,  106 
rheumatoid  arthritis,  106 
strumous  articular  diseasei,  106 
Course  and  duration,  106 
Prognosis,  106 
Mortality,  106 
Diagnosis,  107 
Treatment,  107 
Local,  107 
General,  107 
Use  of  iron,  107 
of  quinia,  107 


Rheumatism — GonorrhcBoi  i2Ancma/i>m,  or 
GonarrhcBcU  A  rlhriiia :  Treatment: 
Use  of  potassium  iodide,  107 
of  sodium  salicylate,  107 
of  baths,  107 
Diet  in,  107 
Rheumatism  complicating  dysentery,  805 
influence  on  causation  of  acute  oesophagi- 
tis, 410 
of  pruritus  ani,  909 
of  tonsillitis,  380 
acute  and  chronic,  influence  of,  on  cau- 
sation of  rheumatoid  arthritis,  8S, 
89 
and  gout,  influence  on  causatioo  of  gas- 
tralgia,  460 
of  chronic  gastritis,  470,  471 
of  acute  pharyngitis,  390 
Rheumatoid  arthritis  following  gonorrhoea! 

rheumatism,  106 
Rhubarb,  use  of,  in  constipation,  655,  656 
in  functional  dyspepsia,  458 
in  pseudo-membranous  enteritis,  774 
in  jaundice,  982 
Rhus  toxicodendron,  eruption  of  anus  from, 
892 
influence   on    causation    of    proctitis, 
887 
Ribs,  changes  in,  in  rachitis,  152 
Rickets,  as  a  cause  of  tardy  eniption  of 
teeth,  372 
complicating  tabes  mesenterica,  1193 
influence  on  causation  of  intestinal  indi- 
gestion, 623 
Ridge's  foods  for  infants,  754 
Rigors  in  hepatic  abscess,  1008 

in  acute  secondary  pancreatitis,  1121 
Rilliet  and   Barthez  on  lesions  of  cholera 

infantum,  742 
Rochelle  salts  in  biliousness,  967 

use  of,  in  constipation,  655 
Rockbridge  alum  water,  use  of^  in  chronic 

intestinal  catarrh,  714, 717 
Rodent  ulcer  of  rectum,  889 

treatment  of,  913 
Roseola  of  hereditary  syphilis,  277 

diagnosis  o£^  278 
Ronnd-worms,  952 

Rubeolous  form  of  acute  pharyngitis,  394 
Rubber  bandage,  compression  by,  in  treat- 
ment of  rheumatoid  arthritis,  101 
Rupture  of  stomach,  618 
Rusnan  baths,  use  of^  in  intestinal  indiges- 
tion, 633 

S. 

Saccharine  foods,  use  of,  in  diabetes  melli- 

tus,220 
Sacculation  of   ductus  pancreaticDs,  from 

obstruction,  11^ 
of  fluid,  in  chronic  Deritonitis,  1162 
Salicine,  advantages  o{  in  treatment  of  acnte 

rheumatism,  58 
Salicylate  of  quinia,  use  of  in  chronic  aitj^ 

uiar  rheumatism,  74 
in  rheumatoid  arthritis,  97 
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Salicylate  of  sodium,  use  of,  in  gonorrhoea] 
rheumatisin,  107 
in  thrush,  335 
and  salicylic  acid,  use  of^  in  diabetes 
mellitus,  229,  230 
Salicylates,  use  of,  in  muscular  rheumatism, 
77 
and  alkalies,  combined  use  of,  in  acute 
rheumatism,  61 
relative  power  of^  in  acute  rheuma- 
tism, 60,  61 
Salicylic  acid,  use  of,  in  acute  intestinal  ca- 
tarrh, 696 
in  aitarrhal  stomatitis,  325 
in  rheumatism  of  dysentery,  809 
and  salicylates,  influence  of,  on  duration 
of  acute  rheumatism,  55 
on  fretjuency  of  relapses  in  acute 

rheumatism,  52 
on   heart  complications  of   acute 
rheumatism,  53-55 
use  of,  in  acute  rheumatism,  51-59 
in  acute  ^out,  135 
in  chronic  articular  rheumatism, 

73,  74 
in  rheumatoid  arthritis,  97 
Saliva^  action  of,  in  digestion,  620 
conaition  of,  in  acute  rheumatism,  30 
dribbling  of,  in  parenchymatous  glossitis, 
361 
Salivary  glands,  condition  of,  in  scurvy,  177 
Salivation,  excessive,  in  morbid  dentition, 
373 
in  pancreatic  carcinoma,  1125 

diseases,  1114 
in  aphthous  stomatitis,  329 
in  catarrh.'d  stomatitis^  323 
in  mercurial  stomatitis,  345 
in  stomatitis  ulcerosa,  337 
in  tonsillitis,  382 
Salted  meats,  influence  of,  on  causation  of 

scurvy,  171 
Sanguinarin,  use  of,  in  intestinal  indiges- 
tion, 636 
in  constipation,  665 
Sanguine  form  of  scrofulous  habit,  243 
Santonin,  use  of,  in  Ascaris  lumbricoides, 
954 
in  tape-worms,  942 
Sarcinse  and  bacteria  in  vomit  of  dilatation 

of  stomach,  594 
Sarcoma  of  pancreas,  1128 
of  stomach,  578 
of  liver,  1036 
Sarcoptes  hominis  of  anus,  892 
Scalds,  influence  on  causation  of  organic 

stricture  of  oesophagus,  422 
Scariflcation  in  acute  pharyngitis,  397 
Scarlatina,  influence  on  causation  of  acute 

gastritis,  466 
Scarlatinous  form  of  pharyngitis,  394 
Scarlet  fever,  influence  on  causation  of  in- 
fantile peritonitis,  1172 
Sciatica  complicating  gonorrhoea!  rheuma- 
tism, 106 
Scirrhous  carcinoma  of  pancreas,  secondary 
nature  o^  1124 


Scirrhous  form  of  gastric  cancer,  564 
of  intestinal  cancer,  868 
method  of  growth,  872 
state  of  pylorus  in  chronic  gastritis,  471 
of  rectum  and  anus,  903 
Sclerosis,  cranial,  in  rachitis,  148 
of  central   vein,  in  hepatic  hypenemia, 

985 
of  liver.    See  Xtver,  THaeaaea  of, 
Scolex  of  tape-worm,  932 
Scrofula,  231 
Synonyms,  231 
Definition,  231,  232 
Etiology,  232 
Predisposing  causes,  232 
Formad  on  the  scrofulous  peculiarity, 

232 
Heredity,  influence   on  causation   o(^ 

232 
Bad  hygienic  surroundings,  influence 

on  causation  of,  232 
Food,  improper,  influence  on  causation 

of,  232 
Air,  impure,  influence  on  causation  of, 

232 
Locality  and  climate,  233 
Season,  233 
Age,  233 
Sex,  234 

Social  pofiition,  234 
Consanguineous  marriages,  234 
Complexion  and  teraperamenty  235 
Kace  and  nationality,  235 
Ac(|uired  scrofula,  236 
Excitmg  causes,  236 
Injury,  236 

The  eruptive  fevers,  237 
Vaccination,  237 
Pregnancy  and  lactation,  237 
Eczemas,  237 
Catarrhs,  237 

Ophthalmia  and  otitis,  237 
Pathology  and  morbid  anatomy,  238 
Anatomical  peculiarity  of  tissue,  238 
Excessive  cell-growth  in,  238 
Low  vitality  of  cells  in,  239 
Cornil  and  Kanvier  on  causes  of  scrof- 
ulous inflammation,  239 
Fatty  degeneration  of  cells  in  scrofulous 

infiltration,  239 
Caseation  of  cells,  239 
Glands,  changes  in,  239,  240 

caseation  of,  239,  240 
Belation  of,  to  tuberculosis,  240,  241, 

242 
Causes  of  tendency  to  appear  in  early 
life,  242 
Symptoms,  243 
Physiognomv  of,  243,  244 
Scrofulous  habits,  243,  244 

forms  of,  243 
Phlegmatic  form,  description  of,  243 
Erethistic  form,  description  of,  243 
Torpid  form,  description  of,  243 
Sanguine  form,  description  of,  243 
Features  peculiar  to,  245 
Deficient  circulation,  245 
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Scrofula — Symptoms :  TendeDcy  to  chil- 
blains, 245 
to  catarrhs  and  eczema,  245 
Low  temperature,  245 
Scanty  menstruation,  245 
Mental  a)ndition,  245 
Downy  hair,  growth  on  forehead  and 

shoulders,  246 
Cutting  and  ulceration  of  lobe  of  ear 

from  ear-rings,  246 
Thick  upper  lip,  246 
Teeth,  condition  of,  246 
Clubbing  of  fingers,  246 
General  manifestations,  246 
Influence  upon  other  diseases,  246 
Modification  of  measles  by,  247 
of  boils  by,  247 
ordinary  injuries  by,  247 
conjunctivitis  by,  248 
No  such  disease  per  se,  248 
Diagnosis,  248 
From  syphilis,  248 
lupus,  248 
Prognosis,  248 
Treatment,  249 
Preventive,  249 

Intermarriage,  danger  from,  249 
Diet,  249 

Importance  of  breast-milk,  249 
Starchy  food,  danger  from,  249 
Weaning,  proper  time  for,  250 
Air,  pure,  importance  of,  250 
Bathing,  value,  250 
Therapeutic,  251 
Necessity  of  exercise,  252 
Use  of  iodine,  251 
of  iodide  of  iron,  251 
of  mercury,  251 
of  cod-liver  oil,  252 
of  alkalies.  252 

of  hypophosphites  and  lactophos- 
phutes,  252 
Of  enlarged  glands,  252 
Bcrofula,  influence  on  causation  of  acute 
pharyngitis,  390 
of  rheumatoid  arthritis,  90 
of  tonsillitis,  380 
acquired,  236 

and  tuberculosis,  relation  to  tabes  mesen- 
terica,  1183,  1185 
Scrofulous  afliections  of  rectum  and  anus^ 

901 
Scurvy,  167 
Synonyms,  167 
I)efinition,  167 
History,  167,  168, 169 
Etiology,  169 
Sex,  influence  on  causation,  169 
Age,  influence  on  causation,  169 
Contagiousness  of,  169 
Depressing  emotions,  influence  on  caus- 
ation, 169 
Nostalgia,  influence  on  causation,  169, 

170 
Atmospheric  changes,  influence  on  caus- 
ation, 170 
Air,  impure,  influence  on  causation,  170 


ScimvY — Etiology :  Personal  habits^  influ. 
ence  on  causation,  170 
Tobacco,  influence  on  causation,  170 
Drink  and  food,  influence  on  causatioo, 

170,  171 
Salted  food,  influence  on  causation,  171 
Morbid  anatomy,  171 

Post-mortem  appearance  of  body,  171, 

172 
Skin,  lesions  of,  172 
Muscles,  lesions  of^  172 
Bones,  lesions  of,  172 
Joints,  lesions  of,  172 
Brain,  lesions  of,  172 
Heart  and  pericardium,  lesions  of^  172 
Blood-vessels,  lesivns  o^  172 
Lungs,  lesions  of,  172 
Pleune,  lesions  of,  173 
Digestive  tract,  lesions  of,  173 
Pancreas,  lesions  of,  173 
Kidneys,  lesions  of,  173 
Liver,  lesions  of,  173 
Bladder,  lesions  of,  173 
Spleen,  lesions  of,  173 
Pathology,  173 

Essential  characters,  173 
Perverted  nutrition,  173 
Blood,  condition  of,  173 

amount  of  fibrin  in,  174 
of  albumen,  174 
of  red  corpuscles,  174 
of  salines  in,  174^  175 
of  water,  175 

alkalinity  of,  175 

analyses  of,  175 
Symptoms,  176 
Mode  of  development,  176 
Cachexia  of,  176 
IniUal,  176 
Mental  condition,  176 
Physiognomy,  176 
Pains,  muscular,  177 
Appetite.  177 
Breath,  177 

Tongue,  condition  of,  177 
Gums,  condition  of,  177 
Salivary  glands,  condition  o^  177 
Skin,  condition  of,  176,  178 

extravasations  of  blood  in,  178 

oedema  of,  178 

ulceration  of,  178 
Bones,  condition  of,  179 
Articulations,  condition  o(  179 
Heart,  condition  of,  179 
Hemorrhages,  frequency  of,  179 
Epistaxis,  179,180 
Hfpmatemesis,  180 
Hemorrhage  from  bowels,  180 
Hematuria,  180 
Serous  inflammationfl^  180 
Pericarditis,  180 
Pleuritis,  180 
Nervous  centres,  hemorrhagic  extraf«> 

sations  into,  180 
Convulsions,  180 
Headache,  180 
Paralysis,  180 
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Scurvy — Symptoms:  Embolimn  of  lungs 
and  spleen,  181 
Urinei  condition  of,  181 
Baleen,  enlargement  o^  181 
\  isual  disorders,  181 
Blindness,  181 

Ck)njunctiva,  hemorrhage  under,  181 
Hearing,  disorders  o^  181 
Temperature,  182 
Diagnosis.  182 
From  skin  disorders,  182 
rheumatism,  182 
Prognosis,  182 
Treatment,  183 
Preventive,  183 
Hygienic,  183 
Diet,  183 
Necessity  of  fruit,  183 

of  milk,  183 
Lime-juice,  183,  184 
preparation  of,  184 
Ventilation,  184 
Air,  pure,  184 
Therapeutic,  184 
Use  of  vegetable  bitters,  184 
of  mineral  acids,  184 
of  haemostatics,  185 
Of  stomatitis,  185 

local,  185 
Of  hemorrhages,  185 
Scurvy  as  a  cause  of  hemorrhagic  effusion 

of  peritoneum,  1180 
Scybalie,  formation  of,  in  constipation,  645 
Sea*bathing,  value  of,  in  rachitis,  163 
Season,  hot,  influence  on  causation  of  dysen- 
tep',  787 
of  biliary  calculi,  1065 
of  entero-colitis,  727,  728 
of  rheumatism,  acute,  19 
of  scrofula,  233 
of  stomatitis  ulcerosa,  336 
of  thrush,  332 
Seat  of  abscesses  in  suppurative  hepatitis, 
1006,1011 
of  deposit  in  lardaceous  degeneration  of 

intestines,  875 
of  cancer  of  intestine,  869 
of  intussusception,  846 
of  local  forms  of  peritonitis,  1159 
of  stricture  of  bowel,  855 
Seat- worms,  950 
symptoms  of,  951 
treatment  of,  951 
Seborrhoea  complicating  gout,  121 
Second  dentition,  875 

Secondary  causes  of  disease  of  pancreas, 
1114 
character  of  tabes  mesenterica,  1183, 1186 
disease  of  liver  in  carcinoma  of  pancreas, 
1126 
of  rectum  and  anus,  900 
form  of  intestinal  cancer,  869 

of  carcinoma  of  liver,  1034,  1035 
growths,  in  gastric  cancer,  556 
pancreatitis,  acute,  1120 
period  of  hereditary  syphilis,  274 
ulcers  of  tongue,  370 


Secretions  in  tonsillitis,  character  of,  385 
fetid,  in  gangrenous  form  of  acute  phar^ 
yngitis,  396 
Sedentary  life,  influence  on  causation  of 
constipation,  640 
of  acute  intestinal  catarrh,  671 
of 'dilatation  of  stomach,  592 
and  occupation,  influence  on  causation 
of  intestinal  indigestion,  624 
occupation  as  a  cause  of  chronic  pharyn* 
gitis,  402 
Seminal  emissions  in  constipation,  646 
Senna,  use  of,  in  constipation,  656 
Sensations,  perversions  of,  in  pseudo-mem- 
branous enteritis,  767 
Sensibility,  modifications  of,  in  intestinal 

indigestion,  628 
Septic  material  from  fermentation  of  food, 
influence  on  causation  of  cholera 
morbus,  721 
SepticKmic  fever,  in  abscess  of  liver,  treat- 
ment of,  1020 
Sequelae  of  cancrum  oris,  341 
of  chronic  intestinal  catarrh,  710 
of  acute  oesopiiagitis,  414 
of  chronic  oesophagitis,  417 
of  syphilitic  pharyngitis,  407 
of  simple  ulcer  of  stomach,  500,  503 
of  tonsillitis,  383 
Serous  efiiision  in  acute  peritonitis,  1134 

inflammations  in  scurvy,  180 
Severe  forms  of  clironic  intestinal  catarrh, 

707 
Sewer-gas,  influence  on  causation  of  cholera 

morbus,  721 
Sex,  influence  on  cauBation  of  ascites,  1175 
of  biliary  calculi,  1064 
of  cholera  morbus,  720 
of  constipation,  639,  640,  850 
of  diabetes  mellitus,  203 
of  enteralgia,  659 

of  pseudo-membranous  enteritis,  764 
of  fistula  in  ano,  897 
of  gastralgia,  460 
of  eout,  109 
of  hemorrhoids,  883 
of  acute  intestinal  catarrh,  669 
of  chronic  intestinal  catarrh,  699 
of  cancer  of  intestine,  869 
of  intestinal  indigestion,  623 
of  intussusception,  847 
of  abscess  of  liver,  1003 
of  acute  yellow  atrophy  of  liver,  1024 
of  amyloid  liver,  1041 
of  carcinoma  of  liver,  1034 
of  cirrhosis  of  liver,  990 
of  fattv  liver,  1047 
of  organic   stricture  of  oesophagus, 

423 
of  spasmodic  stricture  of  oesophagus, 

419 
of  diseases  of  pancreas,  1114 
of  peri-rectal  and  -anal  abscesses,  896 
of  phosphonis-poisoning,  lOaO 
of  cancer  of  rectum  and  anus,  903 
of  non-malignant  rectal  stricture,  886 
of  acute  rheumatism,  21 
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Sex,  influence  on  caosation  of  gonorrhoea! 
rheumatism,  103 
of  rheumatoia  arthritis,  88,  91 
of  tabes  mesenterica,  1184 
of  typhlitis,  815 
of  scrofula,  284 
of  scurvy,  169 
of  cancer  of  stomach,  533 
of  cirrhosis  of  stomach,  612 
of  simple  ulcer  of  stomach,  483 
Sexual  apparatus  of  the  various  species  of 
tape-worm,  932,  934,  935,  939 
appetite,  loss  of,  in  diabetes  mellitus,  204 
excess,  influence  of,  on  causation  of  dia- 
betes mellitus,  203 
of  gout,  112 

of  intestinal  indigestion,  624 
functions,  perversion  of  intestinal  indi- 
gestion, 629 
organs  of  Tsenia  echinococcns,  943 
Shingles,  occurrence  of,  in  gall-stones,  1069 
Shock  and  fright,  influence  of,  on  causation 

of  paralysis  of  oesophagus,  429 
Sialorrhoea  in  carcinoma  of  pancreas,  1125 

in  diseases  of  pancreas,  1114 
Sigmoid  flexure,  dilatation  of,  in  constipa- 
tion, 643 
stricture  of,  836 
Silver,  chloride  of,  use  of,  in  amyloid  liver, 
1046 
nitrate,  use  of,  in  dysentery,  809,  812 
in  enteralgia,  665 

in  pseudo-merabranous  enteritis,  775 
in  entero-colitis,  761 
in  chronic  gastritis,  478 
in  chronic  intestinal  catarrh,  717, 718 
in  spasmodic  stricture  of  oesophagus, 

422 
in  ulcer  of  oesophagus,  418 
in  chronic  oesophagitis,  418 
in  prolapsus  ani,  920 
in  acute  and  chronic  pharyngitis,  399, 

405 
in  simple  ulcer  of  stomach,  523,  524 
in  aphthous  stomatitis,  330 
in  mercurial  stomatitis,  348 
in  ulcerative  stomatitis,  338 
salts,  use  of,  in  catarrh  of  bile-ducts,  1057 
in  functional  dy8{)ep6ia,  457 
in  gastralgia,  403 

in  acute  intestinal  catarrh,  696,  698 
in  acute  yellow  atrophy  of  liver,  1030 
Sinapisms,  use  of,  in  cholera  infantum,  762 
in  cholera  morbus,  724 
in  enteralgia,  665 
in  acute  intestinal  catarrh,  688, 690 
Singultus,  in  hepatic  abscess,  1015 
Siphon  process  for  washing  out  of  stomach 

in  gastric  dilatation,  604 
Situation  of  biliary  calculi,  1066 
Sitz-baths,  use  of,  in  chronic  intestinal  car 

tarrh,  716 
Size  of  purulent  collections  in  abscess  of 

liver,  1006 
Skim-milk,  use  of,  in  biliousness^  967 
in  diabetes  mellitus,  218 
in  hypcraemia  of  liver,  988 


Skin  afi*ection8  complicating  goat,  118, 121 
appearance  of^  in  cancrum  oris,  342 
bronzing  of,  in  diseases  of  pancreas,  1117 
burns  o^  influence  of,  on  causation  of  ulcer 
of  intestine,  824 
of  simple  ulcer  of  stomach,  488 
condition  of,  m  ascites,  1177 
in  chronic  variety  of  general  rheuma- 
toid arthritis,  83 
in  scurvy,  176,  178 
diseases^  chronic,  cure  of,  as  a  cause  of 

tabes  mesenteries,  1 187 
disorders,  in  constipation,  648 
in  functional  dyspe)«ia,  451 
in  intestinal  indigestion,  629 
in  jaundice,  980 
in  cirrhosis  of  liver,  995,  998 
in  acute  yellow  atrophy  of  liver,  1028 
in  rachitis,  156 
dr^'ness  of,  in  diabetes  mellitus,  204 
in  chronic  intestinal  catarrh,  709 
eruptions  in  entero-colitis,  734 
lesions  of,  in  scurvy,  172 
state  of,  in  cholera  morbus,  722 
in  dysentery,  796,  804 
in  pseudo-membranous  enteritis^  766 
in  entero-colitis,  734,  736 
in  hepatic  abecess,  1009 
in  lithaeniia,  970 
in  carcinoma  of  liver,  1038 
in  acute  pharyngitis,  394 
Sleeplessness,  in  functional  dyspepf^ia,  451 
in  dironic  intestinal  catarrh,  708 
in  intestinal  indigestion,  628 
Sloughing  of  intestine  in  invagination,  845 
Soap,  use  of,  in  diabetes  mellitus^  228 
Social  position,  influence  of,  on  causation  of 
scrofula,  234 
state,  influence  of^  on  causation  of  biliary 
calculi,  1064 
Sodium  arseniate,  use  of,  in  caturh  of  bile- 
ducts,  1057 
in  fatty  liver,  1050 
in  lithseraia,  972 
benzoate,  use  of,  in  entero-colitis  and  chol- 
era infantum,  757,  761 
in  intestinal  indij^tion,  636 
in  acute  rheumatism,  62 
bicarbonate,  use  of,  in  diabetes,  230 

in  pseudo-membranous  enteritis,  774 

in  acute  gastritis,  469 

in  acute  and  chronic  intestinal  car 

tarrh,  693,  714 
in  clironic  gastritis,  478 
in  intestinal  ulcer,  829 
in  scrofula,  252 
in  dilatation  of  stomach,  609 
in  cancer  of  stomach,  576 
in  thrush,  335 
in  tonsillitis,  388 
borate,  use  of,  in  glossitis  parasitica,  359 
chloride  of  gold  and,  in  amyloid  livtf, 
1046 
in  cirrhosis  of  liver,  1001 
salts,  use  of,  in  gout,  132 
sulphite  and   hyposulphite  in  aphtboui 
stomatitis,  330 
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Solar  plexus,  lesions  of,  in  acute  peiitonitisi 
1136 
Bymptoms  of  pressure  upon,  in  diseases 
of  pancreas,  1117 
Solitarj  glands,  lesions  of,  in  cholera  mor- 
bus, 721 
in  entero-colitis,  738 
in  acute  intestinal  catarrh,  675 
in  chronic  intestinal  catarrh,  702 
Solvent  treatment  of  biliary  calculi,  1080 
Sore  throat,  390 

Sour-smelling  perspiration  in  acute  rheu- 
matism, 30,  31 
Spasm,  muscular,  in  muscular  rheumatism, 
75 
in  acute  variety  of  general  rheumatoid 
arthritis,  80 
of  rectum  and  anus,  909 
reflex  muscular,  in  acute  gout,  119 
seat  of,  in  spasmodic  stricture  of  oesopha- 
gus, 419,  420 
Spasmodic  stricture  of  oesophagus,  419 
Spasms,  tetanic,  in  dilatation  of  stomach, 

595 
Specific  nature  of  dysentery,  792 
origin  of  purpura,  191 

of  rheumatoid  arthritis,  92 
Sphincter  ani,  loss  of  })ower  in,  in  ulceration 
of  rectum  and  anus,  893 
paralvsis  of,  in  diseases  of  spinal  cord, 

907 
spasm,  in  fissure  of  anus,  883 
Sphincterismus,  treatment  of,  916 
Spinal  applications,  use  of^  in  enteralgia, 
664,  665 
cord,  effects  of  abnormal  condition  of,  on 
rectum  and  anus,  906 
and  membranes,    lesions  of,  in  acute 
rheumatism,  40 
inflammation    complicating  acute  rheu- 
matism, 40 
irritation,  influence  of,  on  causation  of 
pruritus  ani,  909 
Spirit-drinking,  influence  of,  on  causation 

of  functional  dy8pei>aia,  446 
Splashing  sound  on  palpation  in  dilatation 

of  stomach,  597 
Spleen,  amyloid    degeneration  in  rachitis, 
153 
lesions  of,  in   acute    intestinal  catarrh, 
677 
in  chronic  intestinal  catarrh,  705 
in  scurvy,  173 
in  tabes  mesenterica,  11SS 
in  acute  yellow  atrophy  of  liver,  1026 
enlargement  of,  in  amyloid  liver,  1044 
in  cirrhosis  of  liver,  994 
in  hydatids  of  liver,  1104 
in  phosphorus-poisoning,  1031 
in  thrombosis  and  embolism  of  portal 

vein.  1096 
in  rachitis,  140 
in  hereditary  syphilis,  305 
Spondylitis -following  gonorrhoeal  rheuma- 
tism, 106 
Spontaneous  (lisintegration  of  biliary  calculi, 
1066 


Spontaneous  origin  of  acute  peritonitis,  1136, 

1137 
Sprays,  medicated,  use  of,  in  acute  pharyn- 
gitis, 398 
in  chronic  pharyngitis,  405,  406 
Squamous-celled  form  of  cancer  of  oesopha- 
gus, 426 
Starchy  food,  influence  on  causation  of  in- 
testinal indigestion,  625 
Steam  inhalations,  use  of,  in  acute  pharyn- 
gitis, 397,  39cJ 
Stenosis,  influence  on  causation  of  dilatation 
of  stomach,  587 
of  cardia  as  a  cause  of  atrophy  of  stomach, 

616 
of  ductus  communis  choledochus,  1082 
of  portal  vein,  1095 
of  oesophagus,  as  a  cause  of  atrophy  of 

stomach,  616 
of  orifices  of  stomach  in  gastric  cancer, 

566 
of  pylorus    in    carcinoma    of    stomacli, 
treatment,  578 
in  simple  ulcer  of  stomach,  503 
hypertrophic,  615 
Stercoraceous  vomit,  in  acute  internal  stran- 
gulation of  intestines,  843 
in  intussusception,  848,  849 
vomiting,  in  enteralgia,  662 
significance  of,  in  intestinal  obstruction, 
862 
in  stricture  of  bowel,  856 
Stimulants,  use  of,  in  cancrum  oris,  344 
in  cholera  morbus,  725 
in  dysentery.  812 
in  entero-colitis  and  cholera  infantum, 

761 
in  acute  gastritis,  469 
in  chronic  intestinal  catarrh,  716 
in  intestinal  obstruction,  865 
in  abscess  of  liver,  1021 
in  aphthous  stomatitis,  331 
in  gangrenous  stomatitis,  344 
Stomach,  Atrophy  of,  616 
Etiology,  616 
General  inanition  and  marasmus,  616 
Besult  of  stenosis  of  oesophagus  or 

cardia,  616 
Aniemia,  616 
Secondary  nature,  616 
Acute  infectious  diseases,  616 
Mineral  poisoning,  616 
Chronic  gastric  disease,  616 
Morbid  anatomy,  616 
Gastric  tubules,  degeneration  o^  616 
atrophy  of,  616 
Symptoms,  616 
Digestive  disturbances,  616 
Anorexia,  616 
Vomiting,  616 
Anaemia,  616 
Anomalies  of  Fonn  and  Position,  617 
Hour-^lass  contraction,  617 
Diverticula,  from  ingestion  of  foreign 

substances,  617 
Loop-shaped  form,  617 
In  hernial  sacs^  617 
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Stomach,  Atrofht  of — Anomaliea  cf  Form 
and  Position:    In   diaphragmatic 
hernias,  617 
umbilical  hernias,  617 
Displacements,  617 
by  tumors,  617 
by  tight-lacing,  617 
TwisUng  of,  617 
Stomach,  Cancer  of,  630 
Definition,  530 
Synonyms,  530 
Irlistory,  530 
Etiology,  531 
Frequency,  532 
Sex,  533 
Age,  534 

Geographical  distribution,  535 
Bace,  535 
Heredity,  535 

Simple  ulcer  of  stomach,  536 
Chronic  gastritis,  536 
Depressing  emotions,  536 
Individual  predisposition,  537 
Local  predisposition,  537 
Symptoms,  537 
Course  of  typical  cases,  538 
Loss  of  appetite,  538 
Pain,  539 
Seat,  539 

Effect  of  food  on,  539 
Character  of,  539 
Absence  of,  539 
Functional  disturbance  of  stomach,  540 
Eructations,  540 
Breath,  fetid,  540 
Hiccough,  540 
Tongue,  appearance,  540 
Vomiting,  541 
Character,  541 

Effect  of  situation  of  cancer  on,  541 
Time  of,  541 
In  pyloric  form,  541 
oirdiac  form,  541 
Frequency,  542 
Cause  of,  542 
Vomit,  characters  of,  542 
'  Gbistric  fluids,  detection  of  cancerous 
fragments  in,  542 
absence  of  free  hydrochloric  acid 
in,  543 
tests  for  hydrochloric  acid  in,  543, 
544 
Vomit,  bloodv,  545 
deti'Ction  ot  blood  in,  545 
coffee-grounds,  546 
Hemorrhages,  frequency,  545 
Dysphagia,  546 
Tumor,  presence  of|  546 
frequency  of,  646 

method  of  examining  for,  646-649 
seat  of,  548,  561 
size  of,  548 
consistence  of,  648 

inflation  of  stomach  with   carbonic 
acid  gas  in  diagnosis  o^  549 
Constipation,  550 
Diarrhcea,  550 


Stomach,  Cavcer  of — Symptoms:  Black 
stools,  550 
Urine,  state  of,  550 
Albuminuria,  551 
Emaciation,  551 
Debilitjr,  551 

Depression  of  spiritB,  552, 554 
Anemia,  552 
Cachexia,  552 
Physiognomy,  552 
C£dema,553 
Ascites,  553 
Pulse,  553 

Epigastric  pulsation,  553 
Htemic  murmurs,  553 
Venous  thrombosis^  553 
Temperature,  554 
Dyspnoea,  554 
Headache  and  vertigo,  554 
Intelligence,  554 
Coma,  554 

dyspnoeic,  555 

cause  of^  555 
Secondary  jgrowths,  556 
of  liver,  556 
diagnosis  of,  556,  557 

growth  of  peritoneum,  557 
Enlargement  of  supra-clavicular  glands, 

557 
Perforation,  558 

frequency  of,  558 

formation  of  fistule,  558 

gastro-colic  fistula,  558 
Fecal  vomiting  in  gastro-colic  fistoUa 

558 
Death,  cause  of^  559 
Duration,  559 

In  early  life,  559 
Complications,  560 
Jaundice,  560 
Pylethrombosis,  560 
Peritonitis,  560 
Catarrhal  enteritis,  560 
Chronic  difiiise  nephritis,  560 
Pleuritis,  560 
Pericarditis,  560 
Hydrothorax,  560 
Pyo-pneumothorax,  560 
CEdema  of  lung,  560 
Pneumonia,  560 
Embolism,  560 
Aphthffi,  560 

Fatty  degeneration  of  heart,  500 
Phlegmasia  alba  dolens,  560 
Insanity,  560 

Purpura  hi^morrhagica,  560 
Chronic  catarrhal  gastritis,  560 
Morbid  anatomy,  560 
Varieties,  561 

relative  frequency  of,  561 
Method  of  growth,  562 
Of  annular  form,  562 
Of  diffuse  form,  562 
Relation  to  coats  of  stomach,  5^ 
Ulceration,  562 

causes  of,  662 

cicatrisation  of,  663 
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Stomach.  Canceb  of — Morbid  anatomj: 
Duppuration,  563 
Medullarjr  form,  663 
peculiarities  of,  663 
nistology  of,  663 
tendency  to  metastasis,  563 
oriKin  in  gastric  tubules,  563 
Cylindrical-celled  epithelioma,  564 
histology  of,  564 
origin  from  gastric  tubules,  564 
Scirrhous  form,  oG4 

histology  of,  564 
CoUoid  form,  564 

histology  of,  564 
Flat-celled  epithelioma,  665 
Secondary  form,  565 
peculiarities  of^  565 
seat  of,  565 
Changes,  secondary,  in  stomach,  566 
Hypertrophy  of  gastric  wall,  566 
Obstruction  of  orifices  of  stomach,  566 
Atrophy  of  stomach,  566 
Dilatation  of  stomach,  566 
Hour-glass  contraction  of  stomach,  566 
Adhesions  to  adjacent  organs,  566 
Metastasis,  567 
relative  frequency  of,  567 
causes  of,  568 
Wasting  of  various  organs,  568 
Patheno^enesis,  568 

Theories  regarding  origin,  569 
Diagnosis,  569 
Presence  of  a  tumor,  value  in,  569 
Detection  of  fragments  of  cancer  in 

vomit,  569 
Absence  of  free  hydrochloric  acid  in 

gastric  fluid,  560 
Value  of  cofiee-ground  vomit,  569 
From  gastric  ulcer,  569-571 
chronic  gastric  catarrh,  569-571 
gastralgia,  571 
nervous  dyspepsia,  571 
fibroid  induration  of  stomach,  571 
chronic  interstitial  gastritis,  571 
non-malignant  stenosis,  571 
non-malignant  tumors,  572 
tumors  of  adjacent  organs,  572 

of  liver,  572 
cancer  of  pancreas,  572 
tumors  of  omentum  and  intestines, 

573 
aneurism  of  aorta,  573 
spasm  of  rectus  muscle,  573 
pernicious  aneemia,  etc.,  574 
cirrhosis  of  liver,  574 
of  position  of  growth,  574 
of  form  of  growth,  574 
Mortality,  574 
Prognosis,  575 
Treatment,  576 
Diet,  576 
Pain,  576 
Vomiting,  576 

Acid  eructations  and  heartburn,  576 
Constipation,  577 
Diarrhoea,  577 
Hiematemesis,  577 


Stomach,  Cancer  of — Treatment:  Steno- 
sis of  pylorus,  578 
Use  of  oondurango,  576 
of  opium,  576 
of  ice,  576 

of  hydrocyanic  acid,  576 
of  bismuth,  576 
of  oxalate  of  cerium,  576 
of  rectal  alimentation,  576 
of  antacids,  576 
of  charcoal,  576 
of  washing  out  of  stomach,  577 
Surgical  measures,  577 
Resection,  577 

Grastrostomy  for  stenosis,  578 
Non-cancerowi  Tumors  off  578 
Polypi  of,  578 
Adenomata,  578 
Myomata,  578 
Myosaroomata,  678 
Sarcoma,  578 
Miliary  aneurisms,  579 
Cysts  of  mucous  membrane,  579 
Fibromata  and  lipomata,  579 
Stomach,  Cirrhosis  of,  61 1 
Definition,  61 1 
Synonyms,  611 
History,  611 
Etiolog^,  612 
Sex,  influence  on  causation,  612 
Aee,  influence  on  causation,  612 
Alcohol,  abuse  of,  612 
Syphilis,  612 
Injury,  612 

Chronic  catarrhal  gastritis,  612 
Symptoms,  612 

Of  chronic  dyspepsia,  613 
Appetite,  impaired,  613 
Gastralgia,  613 
Inability  to  ingest  large  quantities  of 

food,  613 
Loss  of  flesh  and  str^^ngth,  613 
Vomiting,  613 
Vomit,  characters  of,  61? 
Diagnosis,  613 
Significance  of  long  duration  of  dys- 
pepsia, 613 
Value  of  physical  examination,  613 
Presence  of  a  tumor,  613 
Stomach-tube,  use  of,  613 
From  cancer,  613 
Morbid  anatomy,  613 
Contraction  of  stomach,  613 
Cavity  of  stomach,  size  of,  613 
Thickening  of  giistric  walls,  614 
Mucous  membrane,  lesions,  614 
Muscular  coat,  hypertrophy  of,  614 
Fibrous  tissue,  increase  of,  614 
Microscopical  appearances  of  muoona 

membrane,  614 
Gastric  tubules,  atrophy  of,  614 
Formation  of  adhesions,  614 
Peritoneum,  lesions  of,  614 
Prognosis,  614 

grave  nature  of,  614 
Treatment,  615 
Stomach,  condition  of,  in  rachitis,  153 
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Btomach,  Dilatation  op,  686 
Definition,  586 
Synonyms,  586 
History,  586 
Etiology,  587 

Stenosis  of  pyloric  orifice,  587 

Carcinoma,  587 

Cicatricial  growths  from  simple  ulcer, 
587 
from  corrosive  poisons,  587 

Hypertrophy  of  pyloric  orifice,  587 

Obstruction  of  pylorus  by  polypi,  587 

Narrowing  of  pylorus  by  tumors  of  ad- 
jacent organs,  587 

Congenital  stenosis,  588 

Spasm  of  pylorus,  588 

Obstruction  from  distortion   and  dis- 
placement, 588 

Without  obstruction  (atonic  form),  589 

Abnormal  gastric  contents,  589 

Excessive  eating  and  drinking,  589 
use  of  beer,  589 

Abuse  of  condiments,  589 
of  tobacco,  589 

Fermentation  of  contents  of  stomach, 
589 

Impairment  of  gastric  muscular  force, 
590 

Organic  changes  in  muscular  coat,  590 

Destruction  by  ulcers  and  cancers,  590 

Chronic  catarrhal  gastritb,  590 
peritonitis,  590 

Degenerations  (fatty,  colloid,  and  amy- 
loid), 590 

OBdema  of  coats  of  stomach,  590 

Cirrhosis  of  stomach,  590 

Mechanical  restraint  of  gastric  move- 
ments, 590 

Adhesions,  590 

"Weight  of  herniap,  590 

Impaired  general  nutrition,  590 

Paresis  {torn  neuropathic  causes,  590 

Frequency  of,  in  its  causal  relation, 
592 

Age,  592 

Infrequency  of  atonic  form  among  the 
poor,  592 

Sedentary  life,  592 
Symptoms,  592 

Disturbance  of  gastric  functions,  592 

Impaired  appetite,  593 

Increased  appetite  (polyphagia),  593 

Thirst,  593 

Pain,  593 

Fulness  and  weight,  593 

Eructations  and  heartburn,  593 

Gases,  nature  of,  593 
inflammability  of,  593 

Vomiting,  693 
time  of,  593 

Vomited  matters,  abundance  of,  593 
amount  of,  593 
fermentation  of,  594 
odor  of,  594 
presence    of  micro-organisms  in, 

594 
sarcinse,  bacteria,  etc  in,  594 


Stomach,   Dii.atation    of — Symptoms: 
Vomited    matters,    absence   of 
free  hydrochloric  add  in,  594 
presence  of  blood  in,  594 
Constipation,  594 
Diarrhoea,  594 
Urine,  state  of,  594 
Dyspnoea  and  cardiac  palpitaUon,  595 
General  condition,  595 
Tetanic  spasms,  595 
seat  of,  595 
muscles  of  calves  and  abdomen, 

595 
of  flexors  of  hand  and  forearm,  5d5 
Coma,  596 
Temperature,  596 
Physical  signs,  596 
Prominence  of  epigastric  r^on,  596 
Peristaltic  movements,  596 
Splashing  sound  on  palpation,  597 

method  of  producing,  597 
Percussion,  598 
Auscultation,  598 

Displacement  of  adjacent  oi^gans,  599 
Morbid  anatomy,  599 
Degrees  of^  599 
Capacity,  599 
Fundao,  size  of,  599 
Qilsophagus,  dilatation  oC  599 
Hyi)ertrophy  of  gastric  walls,  599 
Atrophy  of  gastric  walls,  599 
Fatty  and  colloid  degeneration  of  ma»> 

cular  coats,  600 
Mucous  membrane,  state  of^  600 
Atrophy  of  abdominal  viscera,  600 
Dia^osis,  600 
Distension  of  stomach  with  carbonic 

acid  gas  in,  596,  601 
Ingestion  of  water  to  aid,  598,  602 
Stomach-tube,  use  of,  597,  602 
Determination  of  lower  gastric  border, 

598,  602 
From  chronic  catarrhal  gastritis,  603 
atonic  dyspepsia,  603 
Prognosis  and  course,  603 

Deatli,  mode  of,  603 
Treatment,  603 
Prophylactic,  603 
Diet,  603, 608 
Washing  of  stomach,  603 
object  of,  604 
modes  of,  604 
apparatus  used  in,  604-607 
siphon  process,  604-606 
stomach-pump,  604 
frequency  of,  607 
objections  to,  607 
contraindications,  608 
Of  heartburn,  609 
Of  ansmia,  609 
Of  constipation,  609 
Use  of  electricity,  608 
of  nux  vomica,  609 
of  stryclmia,  609 
of  abdominal  bandage,  609 
of  hydrochloric  acid,  609 
of  i^epsin,  609 
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Stomach^  Dilatation  of — Treatment: 
Use  of  sodium  bicarbonate,  609 
of  Carlsbad  water,  609 
of  iron  and  arsenic,  609 
of  resection  of  pylorus,  609 
of  gastrotomy,  609 
AeuU  DUataiion  of^  610 
Definition,  610 
Etiology,  610 
Symptoms,  610 
Pain,  610 
Tympanites,  610 
Vomiting,  cessation  o(  610 
Prognosis,  610 
Treatment,  610 
Use  of  stomach-tube,  610 
Stomach,  functional  and  iufiammatbry  dis- 
eases of,  436 
Stomach,  Hemorrhage  from,  580 
Definition,  580 
Synonyms,  580 
Etiology,  580 

Ulcer  of  stomach,  580 
Cancer,  580 
Traumatism,  580 
Corrosive  poisons,  580 
Diseases  of  gastric  vessels,  580 
Aneurism  of  gastric  arteries,  580 
Varices  of  veins,  580 
Degenerations  of  vessels,  581 
Congestion,  active,  581 

passive,  581 
Portal  vein,  581 
Pulmonary  blood-vessels,  581 
Heart  disease,  581 
Violent  vomiting,  581 
Acute  infectious  diseases,  581 
Hemorrhagic  diathesis,  582 
Malaria,  582 
Ansemia.  582 
Cholfemia,  582 
Bright's  disease,  582 
Neuropathic  conditions,  682 
Melaena  neonatorum,  582 
Bursting  aneurisms,  582 
Idiopathic  causes,  582 
Hemorrhage  from  nose,  mouth,  lungs, 
etc.,  683 
Symptoms.    See  QoMric  Ulcer. 
Morbid  anatomy,  583 
Source  of,  583 
From  diapedesis,  583 
From  rupture  of  blood-vessels  (rhezis), 
583 
Diapioeis,  584 
Significance  of  black  stools,  584 
Examination  of  vomit,  584 
From  hysterical  vomiting,  584 
Examination  of  nose  and  throat,  584 
From  oesophageal  hemorrhage,  584 
Use  of  cesophagoscope  in,  584 
From  haemoptysis,  584,  585 
Of  causes,  585 
Prognosis,  585 

Treatment    See  Oastrie  Ulcer. 
Stomach,  lesions  o^  in  cholera  infantum, 
743,  744 


Stomach,  lesions  of,  in  entero-colitis,  739 
minor  organic  changes  in,  611 
organic  diseases  of,  480 
Stoniaehf  Rupture  of,  618 
Etiology,  618 
Injury,  618 

From  over-distension  by  solids  or  gas, 
618 
Symptoms,  618 
Prognosis,  618 
Treatment,  618 
Stomach,  Simple  Ulcer  of,  480 
Definition,  480 
Synonyms,  480 
History,  480 
Etiology,  481 
Frequency,  481, 482 
Sex,  influence  on  causation,  483 
Age,  influence  on  causation,  483 
when  most  frequent,  484,  485 
Climate,  influence  on  causation,  485 
Geographical  distribution,  485 
Poverty,  486 
Occupation,  486 

Needle-women,   cooks,    and  maid-ser- 
vants, 486 
Shoemakers  and  tailors,  486 
Injury,  486 
Corrosive  poisons,  486 
Pulmonary  phthisis,  influence  of,  on 

causation,  487 
Menstrual  disorders,  487 
Chlorosis  aud  anspmia,  487 
Diseases  of  heart  and  blood-vessels,  487 
of  kidneys,  487 
of  stomach,  488 
Diabetes  mellitus,  488 
Intermittent  fever,  488 
Abuse  of  alcohol,  488 
Burns  of  skin,  488 
Symptoms,  488 
Pain,  488 
Character,  489 
Localized  nature  of,  489 
Seat,  489 

Eflect  of  food  upon,  489 
pressure,  490 
rest,  490 

mental  emotion,  490 
Distribution  of,  490 
Intermittence  of,  491 
Causes  of,  491 
Vomiting,  491 
Time  of,  491 
Character  of,  491,  492 
Causes  of,  492 
Hemorrhage,  492 
Quantity,  492 
Voided  by  bowels,  492 
appearance  of  stools  in,  493 
Haemateraesis,  493 
Appearance  of  blood  in,  493 
Causes,  493 
Hemorrhage,  eflect  upon  other  symp- 
toms, 494 
Belief  of  pain  after,  494 
Sources  o(  494 


of 


503 
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Stomach,  Simple  Ulcer  of — Dundoo, 
601 
Terminations,  501 
Tendency  to  recovery,  601 
Causes  of  death,  502 
Mortality,  502 
Morbid  anatomy,  503 
Ulcere,  numbier,  503 
Position,  503 
Size,  504 
Shape,  504 

tendency  to  become  conical,  504 
Tendency  to  transverse  extension,  504 
Appearance  of  edges,  505 

floor,  505 
Microscopic  appearance  of  supround- 

ing  tissue,  505 
Cicatrization,  506 
method,  506 

deformities  of  stomach  frtHO,  506 
Peritoneum,  lesions  of,  506 
Perforations,  seat,  509 

Lraions  resulting  from,  607 

Ulcerations  of  surrounding  visoen, 

507 
Circumscribed  peritoneal  absoen^ 

507 
Gastro-cutaneous  fistuls,  508 
-colic  fistule,  508 
-duodenal  fistulse,  508 
Pneumo-pericardium,  608 
Gastro-pleural  fistulae,  608 
Emphysema  of  areolar  tissue^  509 
time  of  appearance,  509 
nature  of  the  gas,  509 
Gas  in  arteries,  510 
Hemorrhage,  source  of,  510 
Changes  in  blood-vessels,  610 
Embolism,  510 

Thrombosis  of  vesselfl  about  ulcer,  510 
Fatty  and  waxy  degeneration  and  cal- 
cification of  gastric  veaaels,  511 
Varicosities  of  veins,  511 
Aneurism  of  vessels  about  ulcer,  611 
Patheno^enesis,  512 

Theories  regarding  development,  512 
Digestive  action  of  gastric  juice  on  de- 
velopment, 512 
Inflammatory  theory  of  origin,  512 
Neurotic  theory  of  origin,  612 
Theory,  circumscribed  hemorrhagic  in- 
filtration, 512 
Disease  of  grastric  blood- vesBcls,  513 
Bottcher's  view  of  mycotic  origin,  513 
Artificial  production  of,  514 

Daettwyler  and  Cohnheim*s  exper- 
iments, 514 
Diagnosis,  514 
From  nervous  ^tric  disordent  615 
nervous  vomiting,  516 

gastral^ia,  516 
gastric  crises,  517 

cancer.    See  Stomaeh^  Canter  ^. 
chronic  catarrhal  gastntisy  617 
hepatic  colic,  517 
Prognosis,  518 
j      Treatment,  519 
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Stomach,  Simpi^  Ulcer  op — Treatment : 
Eemoval  of  sources  of  irritation,  619 
Importance  of  rest,  519 
Diet,  619-622 

Use  of  nutrient  enemata,  519 
Milk,  519 

peptonized,  520 
Leube's  beef,  solution  of,  520 
Beef-juice,  freshly-expressed,  521 
Avoidance  of  coarse  food  and  fruits, 

521 
Of  pain,  524 
Of  vomiting,  524 
Of  hemorrhage,  525 
Of  dyspepsia,  627 
Of  perforation,  527 
Importance  of  maintaining  nutrition, 

627 
Of  anaemia,  528 
Of  seqnelie,  528 
Of  convalescence,  529 
Carlsbad  waters,  use  of,  522 

method  of  preparing,  522 
Use  of  stomach  tube,  623,  525 
method  of,  623 
of  bismuth,  523,  524 
of  ar^entum  nitratis,  523,  524 
of  opium,  624 
of  codeia,  624 

of  astringents  to  relieve  pain,  524 
of  tr.   ferri-chlor.  to  relieve   pain, 

524 
of  counter-irritation,  524 
of  subcutaneous  injection  of  milk, 

oil,  and  beef-tea,  525 
of  ice,  525 
of  antiemetics,  525 
of  ingluvin,  625 
of  ergotin  in  hemorrhage,  525 
of  dil.  sulphuric  acid  in  hemorrhage, 

526 
of  acetate  of  lead  in  hemorrhage, 

526 
of  ligature  of  upper  extremities  in 
hemorrhage,  626 
.  of  rubber  balloon  tampon  in  hemor- 
rhage, 626 
of  alkalies  in  dyspepsia,  527 
of  poultices  in  perforation,  527 
of  laparotomy  in  perforation,  527 
of  inunctions  of  oil,  627 
of  iron  in  anaemia,  528 
hypodermic,  528 
Stomach,  tubercular  ulcers  of,  529 
typhoid  ulcers  of,  529 
syphilitic  ulcers  of,  529 
necrotic  ulcers  of,  629 
catarrhal  ulcers  of,  529 
follicular  ulcers  of,  629 
Stomach  and  intestines,  lesions  of,  in  acute 
yellow  atrophy  of  liver,  1026 
perforation  of,  by  gall-stones^  1068, 1074 
Stomach-pump,  use  of^  in  chronic  gastritis, 

478 
Stomach-tube,  use  of,  in  cancer  of  oesopha- 
gus, 428 
in  dilatation  of  oesophagus,  434 


Stomach-tube,  use  of,  in  organic  stricture  of 
oesophagus,  426 
in  paralysis  of  oesophagus,  430 
in  simple  ulcer  of  stomach,  623,  525 
in  washing  of  stomach  in  gastric  dilata- 
tion, 604    . 
Talae  of,  in  diagnosis  of  organic  stricture 
of  oesophagus,  424 
in  diagnosis  of  cirrhosis  of  stomach, 

613 
in  diagnosis  of  dilatation  of  stomach, 
597,  602 
Stomatitis,  321 
Definition,  321 
Varieties,  321 
SUmatUis  Catanhalis,  321 
Synonyms,  321 
Definition,  321 
Etiology,  321 

Irritation  of  alimentary  canal,  321 

LfOcal  causes,  321 

Foreign  substances,  321,  322 

Medicines,  certain,  322 

Morbid  dentition,  322 

Protracted  crying,  322 

Distant  causes,  322 

Intestinal  derangements,  322 

Improper  food,  322 

Cold,  322 

Acute  exanthemata,  322 

Age,  322 
Symptoms,  322 

Initial,  322 

Heat  of  mouth,  322 

Unwillingness  to  nurse,  322 

Painful  deglutition,  323 

Increased  secretion,  323 

Impaired  taste,  3*23 

Fetor  of  breath,  323 

Loss  of  appetite,  323 

Diarrhoea,  323 

Swelling  of  lymphatic  glands,  323 

Pyrexia,  323 

Chronic  form.  323 

Vomiting,  323 

Duration,  323 
Pathology  and  morbid  anatomy,  323 

Hyperemia  of  tissues,  324 

Mucous  membrane,  state  of,  324 

Tongue,  engorgement  of,  324 

Ulcerations,  324 

Congestion  of  palate,  324 

Lips,  state  of;  324 
Diagnosis,  325 

From  gastric  catarrh,  325 
Prognosis,  325 
Treatment,  325 

Correction  of  intestinal  disturbances, 
325 

Local,  325 

Ice,  use  of;  325 

Salicylic  acid,  325 
^  Aphthous  StomatUiSf  325 
Definition,  325 
Synonyms,  326 
Etiology,  326 

Age,  326 
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SrroxAmia^  Aphthous  SlomatiiU:  Treai- 
ment:  Use  of  chlorate  of  potas- 
sium, 331 
Stomatitis  Parasitica  (Tknish),  331 
Definition,  331 
Synonyms,  331 
History,  331 
Etiology,  331 

Innutrition,  influence  on  cansatioiiy 

332 
Want   of   deanlinesBy  influence  on 

causation,  332 
Age,  influence  on  causation,  332 
Season,  influence  on  causation,  332 
Exhausting   diseases,    influence    on 

causation,  332 
Intestinal    disorders,    influence    on 

causation,  332 
Contagiousness,  332 
Pathology  and  morbid  anatomy,  332 
Deposit,  description  of,  332  ' 
microscopic  appearance^  333 
seat  of,  333 
Parasite  of,  333 
Oidiiim  albicans,  nature.  333 
Mucous  membrane,  conaition,  333 
Deposit  in  oesophagus  and  lazynx, 
834 
in  intestinal  canal,  334 
Symptoms,  334 
Initial,  334 
Cry  in,  334 
Growth,  seat  of,  334 
Constitutional,  334 
Duration,  334 
Cause  of  death,  334 
Diagnosis,  334 
Value  of  microscopic  examinatinn. 
335 
Treatment,  335 
Preventive,  336 
Diet,  335 
Local,  335 
Constitutional,  335 
Use  of  astringents,  335 
of  sodium  bicarbonate,  335 
of  sodium  salicylate,  335 
SttmuUitis  Ulcerom,  336 
Synonyms,  336 
Definition,  336 
Etiology,  336 
Atmosphere,  impure,  336 
Unclean lines^,  336 
Food,  improper,  336 
Measles,  influence  on  causation,  336 
Age,  influence,  on  causation,  336 
S^ison,  influence  on  causation,  336 
Sex,  influence  on  causation,  336 
Contagiousness,  336 
Pathology,  336 

Fibro-purulent  infiltratioD  of  lymph* 

spaces,  3.36 
Ulcers,  description  ci,  336,  337 
seat  of,  336 
course  of,  337 
Symptoms,  337 
LuUal,  337 
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Stomatitis  —  StoTnatUis    Ukerom :   Symp- 
toms:  Mouth,  beat  of,  337 

Appetite,  loss  of,  337 

Dimcult  deglutition,  337 

Lymphatic  gland,  swelling,  337 

Salivation,  excessive,  337 
Duration,  337 
Diagnosis,  337 

From  mercurial  stomatitisy  338 
cancrum  oris,  338 
Prognosis,  338 
Treatment,  338 

Preventive,  338 

Hprgienic,  338 

Air,  fresh,  necessity  of,  838 

Ck>nstitutional,  338 

Local,  338 

Use  of  antiseptics,  338 
of  astrin^nts,  338 
of  potassium  chlorate,  338 

Extraction  of  carious  teeth,  338 
StomatUia  OangrenoBa  {Cancmm  OrU)^  338 
Definition,  338 
Synonyms,  338 
History,  338,  339 
Etiology,  339 

Hygiene,  improper,  339 

Endemic  character,  339 

Age,  339 

Sex,  340 

Acute  exanthemata,  340 
Symptoms,  340 

Initial,  340 

Tumefaction  of  cheek,  340 

Ulceration  of  cheek,  340 

Odor  of  breath,  340 

State  of  gums,  340 

Difficult  deglutition,  340 

Eschar,  characters  of,  340 

Constitutional,  341 

Intelligence,  341 

Pulse,  341 

Appetite,  341 

Gastro-intestinal  canal,  341 
Death,  Ciuise  of,  341 
Complications  and  sequelie,  341 

Pneumonia,  341 

Lungs,  gangrene,  341 

Vulva,  gangrene,  341 

Larynx  and  pharynx,  gangrene,  341 

Hemorrhage,  341 
Pathology  and  morbid  anatomy,  341 

Nature,  341 

Character  and  seat  of  ulceration,  341 

Ulceration,  color,  342 
rapidity,  341 
of  gums,  842 

Gangrene,  date  of  appearance,  342 

Skin,  appearance  of,  342 

Perforation  of  cheek,  341,  342 

Glands,  swelling  of,  342 
Diagnosis,  342 

From  malignant  pustule,  342 
Prognosis,  342 
Treatment,  343 

Local,  343 

Cauterization,  343 

Vol.  XL— 82 


Stomatitis — StomcuUis    Oangrenoaa   {Can 
enim  Oris) :  Treatment :  Cauter- 
ization by  nitric  acid,  343 
by  muriatic  acid,  343 
by  acid  nitrate  of  mercury,  343 
by  actual  cautery,  343 
Use  of  disinfectants,  343 
Constitutional,  343 
Use  of  stimulants,  344 
SUnnatUis,  Toxic,  344 
Definition,  344 
StomaiUii  Mercuriality  344 
Definition,  344 
Synonyms,  344 
Etiology,  344 
Special  vulnerability  to  toxic  influ- 
ence of  mercury,  344 
Difiference  in  susceptibility,  344 
Depraved  constitution,  344 
Idiosyncrasy,  344 
Occupation,  344 
Symptoms,  345 
SuDJective,  345 
Gums,  state  of,  345 
Mouth,  tenderness  of,  345 
Teeth,  state  of,  345 
Difficult  deglutition.  345 
Saliva,  increase  of,  345 
amount  secreted,  345 
Lymphatic  glands^  enlargement,  346 
Tongue,  inflammation  of,  346 
Larynx,  oedema  of,  346 
Gangrene  of  mucous  membranes,  346 
Necrosis  of  inferior  maxilla,  346 
Constitutional,  345,  346 
Fever,  346 
Cachexia,  346 
Duration,  346 
Complications,  346 
Erysipelas,  346 
Pvaemia,  346 
MetastatiiS  abscesses,  346 
Pathology  and  morbid  anatomy,  346 
Nature  of,  346 
Microscopic  appearance  of  detritus, 

346 
Ulceration  of  gums,  347 
Characters  of  ulcers,  347 
Mucous  membrane,  lesions  of,  347 
Tongue,  inflammation  of,  347 
Tongue  and  mucous  membrane,  ul- 
cers of,  347 
Teeth,  loosening  of,  347 
Larynx  and  pharynx,  lesions  of,  347 
Diagnosis,  347 
Prognosis,  347 
Death,  cause  of,  347 
Treatment,  347 
Preventive,  347 
Use  of  potassium  chlorate,  348 
of  opium,  348 
of  astringents,  348 
of  detergents,  348 
of  enemata,  nourishing,  348 
of  tonics,  348 
Local,  348 
Constitutional,  348 
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ns — SlomcUiUs  MercunaUa:  Treat- 
ment :  Of  glossitis,  348 

'  oedema  of  larynx,  348 

s,  catarrhal,  in  morbid  dentition, 

373 

Thagia,  370 

tion,  370 

ym,  370 

gy,370 

sase  or  injury,  370 

oiopliilia,  370 

arious  of  menstruation,  370 

toms,  371 

ns  most  frequent  source,  371 

ts,  371 

tosis,  371 

losis,  371 

ment,  371 

3  of  ergot,  371 

)f  turpentine,  371 

>{  astringent  washes,  371 

xmcretions  as  a  cause  of  intestinal 

obstruction,  838 
appearance    in    hemorrhage    from 

bowels,  833 
i  characters  of,  in  chronic  intestinal 

catarrh,  707 
:,  in  hemorrhage  from  bowels,  833 
intestinal  ulcer,  827 
cancer  of  stomach,  545 
simple  ulcer  of  stomach,  492,  493 
ly,  in  carcinoma  of  pancreas,  1126 
intestinal  ulcer,  827 
i  mucous,  in  intestinal  cancer,  871 
LCters  of,   in  catarrh  of  bile-ducts, 

1054,  1055 
cholera  morbus,  722 
acute  colitis,  684 
constipation,  646 
dysentery,  796,  803 
pseudo-membranous  enteritis,  766 
acute  intestinal  catarrh,  678,  680>682 
chronic  intestinal  catarrh,  706-708 
intestinal  indigestion,  627 
intussusception,  848 
intestinal  ulcer,  827 
cirrhosis  of  liver,  994 
fatty  liver,  1048 
proctitis,  887 

ulceration  of  rectum  and  anus,  893 
tabes  mesenterica,  1190 
Ltion  of,  in  hyperppmia  of  liver,  986, 

987 
,  in  diseases  of  pancreas,  1115,  1122, 

1125,  1131 
lency  and  characters,  in  cholera  in- 
fantum, 741 
in  entero-colitis,  733,  734,  730 
in-malignant  rectal  stricture,  886 
)U8,  in  proctitis,  684 
t)er  of,  in  acute  intestinal  catarrh, 

679 
ipatic  colic,  1073 
mode  of  searching  for  calculi    in, 

1073 
phorescent,  in  phoephonis-poisoning, 

1031 


Stools,  significance  of  cancerous  fragments 
in,  in  malignant  diseases  of  intei^ 
tine,  873 
undigested  striped  muscular  fibres  in,  in 
pancreatic  diseases,  1116 
Stramonium  ointment,  use  ot,  in  hemor- 
rhoids, 923 
in  acute  oesophagitis,  418 
Strangulation,  acute  internal,  as  a  caose  of 
intestinal  obstruction,  840 
of  bowels,  acute  internal,  840 
removal  of  hemorrhoids  by,  924 
Strangury  in  dysentery,  803 
Stricture,  cicatricial,  in  syphilitic  pharjn- 
^tis,  407 
congenital,  a  cause  of  intestinal  obstruo* 

tion,  835 
following  chronic  oesophagitis,  417 
of  bowel.  854 
following  chronic   intestinal   catarrh, 
710 
of  oesophagus,  419 

spasmodic,  419 
seat  o^  in  organic  stricture  of  oesophagus, 

424 
of  rectum,  symptoms,  856 
malignant  of  rectum  and  anus,  902 
non-malignant,  of  rectum,  885 
treatment,  917 
Strongylus  longevagiuatus,  956 
Structural  diseases  of  liver,  983 
Struma.    See  Sar^tUa, 
as  a  cause  of  ulceration  of  rectum  and 
anus,  894 
Strumous  articular  disease,  as  a  smnel  of 
^norrhoenl  rheumatism,  106 
diathesis,  influence  on  causation  of  intes- 
tinal indigestion,  624 
form  of  intestinal  indigestion,  treatment, 
636 
Strydmia,  effect  on  rectum,  911 
use  of,  in  constipation,  654-^7 
in  diabetes  mellitus,  227 
in  functional  dyspepsia,  455 
in  gastralgia,  463 

in  chronic  intestinal  catarrh,  714,  715 
in  intestinal  indigestion,  636 
in  dilatation  of  oesophagus,  435 
in  oesophageal  paralysis,  430 
in  prolapsus  ani,  921 
in  rachitis,  164 
in  dilatation  of  stomach,  609 
Stupes,  digitalis,  use  of,  in  cirrhosis  of  liver, 
1001 
turpentine,  use  of,  in  perihepatitis,  990 
Stupor  in  abscess  of  liver,  1010 

in  cholera  infantum,  742 
Subacute  articular  rheumatism,  46 

symptoms,  46 
Substernal  pain  in  acute  oesophagitis,  413 
Sucking,  iufluence  on  causation  of  macn^ 

glossia,  350 
Suffocation,  from   hvpertrophy  of  tongufi^ 
350 
sensation  of,  in  organic  stricture  of  ccsoph- 
agus,  423 
Sugar,  absorption  of^  in  digestion,  623 
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Sugar  in  urine  of  diabetes  mellituB,  amount 
of,  207 
substitutes  for,  in  food  of  diabetics,  224 
tests  for,  in  diabetic  urine,  211-217 
Suicide,  relation  of  displacements  of  colon 

to,  647 
Sulphate  of  copper,  use  of,  in  acute  and 
chronic  intestinal  catarrh,  6u6, 
717 
in  superficial  glossitis,  3o7 
in  syphilitic  pharyngitis,  408 
of  manganese,  use  of,  in  fatty  liver,  1050 
of  sodium,  use  of,  in  biliary  concretions, 
1079 
use  of,  in  intestinal  indigestion,  636 
of  zinc,  enemata  of,  in  chronic  intestinal 
catarrh,  714,  717 
and  alum,  use  of,  in  pruritus  ani,  917 
Sulpho-carbolate  of  calcium,  use  of,  in  acute 

intestinal  catarrh,  G96 
Sulphur,  use  of,  in  constipation,  656 

in  pseudo-membranous  enteritis,  775 
Sulphuric  acid,  use  of,  in  purpura,  193 
in  simple  ulcer  of  stomach,  526 
Summer  heats,  influence  on  causation  of 
cholera  infantum,  727 
of  entenvcolitis,  727 
of  acute  intestinal  catarrh,  669 
Superficial  glossitis,  355 
Supporting  treatment  in  hereditary  syphilis, 

necessity  of,  315 
Suppositories,  iodoform,  use  of,  in  fissure  of 
anus,  912 
medicated,  use  of,  in  seat- worms,  951 
nutrient,  929 
Suppuration,  duodenal,  in  chronic  intestinal 
catarrh,  703 
of  bone,  influence  on  causation  of  amy- 
loid liver,  1041 
seat  of,  in  parenchymatous  glossitis,  363 
symptoms  of,  in  tonsillitis,  383 
Suppurative  hepatitis,  1002 

pylephlebitis,  1097 
Supra-clavicular    glands,   enlargement,  in 

gastric  cancer,  557 
Surgical  measures  in  gastric  cancer,  577 

treatment  of  intestinal  obstruction,  865 
Sutures  of  head,  condition  of,  in  rachitis, 

147 
Sweating,  in  acute  rheumatism,  30,  31 
in  hepatic  abscess,  1009,  1010 
in  trichinosis,  960 
of  head,  in  rachitis,  146 
Swedish  movements,  value,  in  intestinal  in- 
digestion, 632 
Sympathetic  nerve,  to  production  of  glyco- 
suria, 196 
nervous  symptoms,  in  chronic  gastritis, 
474 
Symptomatology,  general,  of  pancreatic  dis- 
ease, lll4 
Symptoms  due  to  migration  of  gall-stones, 
1070 
to  presence  of  gall-stones  of  original 
site.  1069 
of  Anchylostomum  duodenale,  955 
of  Ascaris  lumbricoides,  953 


Symptoms  of  ascites,  1175 
of  catarrh  of  bile-ducts,  1053 
of  occlusion  of  biliary  passages,  1086 
of  biliousness,  966 
of  compression  and  contraction  of  bowel, 

857 
of  hemorrhage  from  bowels,  830 
of  stricture  of  bowel,  856 
of  cancrum  oris,  340 
of  cholera  infantum,  741 
of  cholera  morbus,  722 
of  acute  colitis,  684 
of  constipation,  645,  853 
of  diabetes  mellitus,  204 
of  acute  duodenitis,  682 
of  dvsenterv,  802 
of  functional  dyspepsia,  448 
of  enteralgia,  660 
of  entero-colitis,  733 
of  nseudo-membranous  enteritis,  765 
of  Filaria  mediensis,  963 

sanguinis,  963 
of  fistula  in  ano,  898 
of  fluke- worms,  947 
of  gastralgia,  460 
of  acute  p;astriti8,  467 
of  chronic  gastritis,  472 
of  superficial  glossitis,  357 
of  chronic  superficial  glossitis,  357 
of  parenchymatous  glossitis,  360 
of  chronic  parenchymatous  glossitis,  368 
of  glossitis  parasitica,  359 
of  glossanthrax.  308 
of  gout,  118, 120 
of  liemorrhoids,  883 

intemiil,  884 
of  hepatic  colic,  1070 
of  hepatic  ^l^cosuria,  973 
of  acute  ileitis  and  jejunitis,  683 
of  acute  intestinal  catarrh,  677 
of  chronic  intestinal  catarrh,  706 
of  intestinal  indigestion,  626 

time  of  appearance  after  eating,  629 

obstruction  from  foreign  bodies,  839 
of  acute  internal  strangulation  of  intes- 
tines, 840 
of  intestinal  ulcer,  825 
of  cancer  of  intestines,  869 
of  lardaceous  degeneration  of  inteBtine, 

874 
of  intussusception,  848 
of  jaundice,  977 
of  lithsemia,  969 
of  abscess  of  liver,  1008 
of  acute  yellow  atrophy  of  liver,  1026 
of  amyloid  liver,  1043 
of  carcinoma  of  liver,  1036 
of  cirrhosis  of  liver,  993 
of  fattv  liver,  1048 
of  hydatids  of  liver,  1102 
of  hvpersemia  of  liver,  986 
of  liver-flukes.  1110 
of  liver  in  phosphorus-poisoning,  1031 
of  morbid  dentition,  371 
of  cancer  of  oesophagus,  427 
of  dilatation  of  oesophagus,  431 
of  paralysis  of  oesophagus,  429 
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US  of  organic  stricture  of  oesophagus, 
423 

isniodic  stricture  of  cesophagus,  419 
eration  of  oesophagus,  418 
ite  oesophagitis,  413 
ronic  oesopbagitis,  417 
cinoma  of  pancreas,  1124 
uorrhage  into  pancreas,  1129 
te  pancreatitis,  1118 
le  secondary  pancreatitis,  1120 
)nic  interstitial  pancreatitis,  1122 
ruction  of  pancreatic  docts^  1131 
typhlitis,  819 
lepatitis,  989 

>rrhagic  efifusion  of  peritoneum, 
181 

diffuse  peritonitis,  1141 
ic  peritonitis,  1162 
ile  peritonitis,  1173 
itive  form  of  peritonitis,  1155, 
•)0 

liar  peritonitis,  1165 
*tal  and  anal  abscesses,  896 
haryngitis,  394-396 
pharyngitis,  404 
c  pharyngitis,  407 
>us  pharyngitis,  401 
684,887 

iiis  and   embolism  of  portal 
1096 
187 

eemorrhagica,  188 
beunmtica,  189 
mplex,  187 
e  pylepblebitis,  1099 
ic  stenosiii  of  pylorus,  615 
6 

f  rectal  pouches,  885 
'  rectum,  910 
mt    stricture    of    rectum, 

f  rectum,  891 

tum,  882 

^ctum,  881 

>f  rectum,  889 

eration  of   rectum  and 

ectnm  and  anus,  893 
m  and  anus,  888 
sm,  26 
ir  rheumatism,  71 

umatism,  104 

latism,  75 

■ritis,  80 

tive  form  of  rhcuma- 

,80 

rheumatoid  arthritis. 


h,  616 
530 
h,612 
ch,  592 
itomach,  610 
x>mach,  493 


Symptoms  of  simple  ulcer  of  stomach,  488 

of  perforation  in  simple  ulcer  of  stomadi. 
496 

of  rupture  of  stomach,  618 

of  aphthous  stomatitis,  328 

of  catarrhal  stomatitis,  322 

of  mercurial  stomatitis,  345 

of  stomatitis  ulcerosa,  337 

of  stomatorrhagia,  371 

of  hereditary  syphilis,  273 

of  tabes  mesenterica,  1189 

of  tape-worm,  939 

of  thrush,  334 

of  hypertrophy  of  tongue,  350 

of  syphilitic  ulceration  of  tongue,  370 

of  tubercular  ulceration  of  tongue,  369 

of  tonsillitis,  381 

of  trichinosis,  959 

of  Triocephalus  dispar,  954 

of  typhlitis  and  perityphlitis,  81 8 
Syncope  in  hemorrhage  from  bowels,  833 
Synonyms  of  Anchylostomum   duodfioale, 
955 

»f  Ascaris  lumbricoides,  952 

>f  Bothriocepbalus  latus,  938 

»f  cancrum  oris,  338 

)i  cholera  morbus,  719 

^f  constipation,  638 

if  Distomum  hepaticum,  946 

)i  functional  dyspepsia,  436 

)i  enteralgia,  658 

»f  jiseudo-membranous  enteritis,  769 

\i  Filaria  sanguinis,  963 

>f  gout,  108 

\i  superficial  glossitis,  355 

\i  parenchymatous  glossitis,  359 

>f  glossitis  parasitica,  357 

)f  acute  intestinal  catarrh,  667 

)i  lardaceous  degeneration  of  intestine 
874 

»f  intestinal  ulcers,  823 

)i  macroglossia,  349 

(f  morbid  dentition,  371 

»f  cancer  of  oesophagus,  426 

>f  dilatation  of  oesophagus,  430 

»f  organic  stricture  of  oesophagus,  422 

>f  spasmodic  stricture  of  oesophagus,  419 

»f  oesophagitis,  409 

»f  acute  oesophagitis,  409 

>f  chronic  oesophagitis,  416 

\i  Oxyuris  vermicularis,  950 

)i  acute  pharyngitis,  390 

\f  chronic  pharyngitis,  402 

>f  syphilitic  pharyngitis,  406 

>i  tuberculous  pharyngitis,  400 

)i  hypertrophic  stenosis  of  pylorus,  615 

»f  rheumatism,  acute,  19 

>f  chronic  articular  rheumatism,  69 

»f  gonorrhoeal  rheumatism,  102 

)f  muscular  rheumatism,  74 

»f  rheumatoid  arthritis,  78 

>f  scrofula,  231 

rf  scurvy,  167 

\i  cancer  of  stomach,  530 

»f  cirrhosis  of  stomach,  611 

of  dilatation  of  stomach,  586 

of  hemorrhage  from  stomach,  580 
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Synonyms  of  simple  ulcer  of  stomach,  480 
of  aphthous  stomatitis,  326 
of  catarrhal  stomatitis,  321 
of  mercurial  stomatitis,  344 
of  stomatitis  ulcerosa,  336 
of  stomatorrhagia,  370 
of  Taenia  echiuocoocus,  943 
of  Taenia  saginata,  933 
of  TiBnia  solium,  935 
of  tabes  metienterica,  1182 
of  thrush,  331 
of  tongue-tie,  349 
of  tonsillitis.  379 
Synovial  membranes,  lesions  of,  in  gout, 
115 
in  acute  rheumatism,  46 
in  chronic  articular  rheumatism,  70 
in  gonorrhoeal  rheumatism,  1U3 
in  rheumatoid  arthritis,  86 
Syphilides,  pustular,  in  hereditary  syphilis, 

279 
Syphilis,  distinguiKhed  from  carcinoma  of 

liver,  1040 
Syphilis,  Hereditary,  254 
Marriage  of  syphilitics,  255-265 
Essential  nature  of  svphilis,  256 

of  tertiary  syphilis,  257 
Duration  of  transmissive  power,  257- 

260 
Period  when  marriage  is  admissible, 

260,  261 

Treatment  of  married  syphilitics,  260, 

261,  269 

Methods  of  infection  between  parents, 

262,  264 

Infection  of  mother  by  foetus  in  utero, 
262 
by  conception,  264 
CoUes*  law  of  infection  of  mothers  of 
syphilitic  children,  263 
Modes  of  infection  of  the  child,  265 
From  the  father,  265 
From  the  mother,  266 
By  infection  previous  to  oonception, 
266 

at  moment  of  conception,  262, 
267 
during  utero-gestation,  267 
during  birth,  269 
Summary  of  facts  in  regard  to  transmis- 
sion, 269,  270 
Placental,  pathology  of,  271,  272 
lilodes  of  manifestation,  in  oi&pring  of 
syphilitics,  272 
Danger  to  otispring  in  untreated  syph- 
ilitics, 272 
Influence  of  interval  between  infection 
and  conception  on  development  of, 
272 
Mortality  of  svphilitic  children,  272, 
273 
Symptoms  and  course,  273 
Average  time  of  appearance,  273,  274 
Symptoms  of  secondary  i)eriud,  274 
Pemphigus,  274 
Objections   to    specific  origin   oL 
274 


Syphilis,  Hebeditary — Symptoms   and 
course :  Arguments  favoring  spe- 
cific origin  of,  275 
Description  of  eruption,  276 
Diagnosis,  276 
Coryza,  277 
Symptoms  of,  277 
I)ifiiculty  in  suckling  from,  277 
Flattening  of  nose,  277 
Erythema,  or  Boseola,  277 
Seat  and  character  of,  277,  278 
Diagnosis,  278 
Papules,  278 

Seat  and  character,  278 
Mucous  patclies,  278 
Seat  and  character,  278 
Diagnosis,  278,  279 
Danger  of  transmission  from,  279 
by  nursing-bottles,  etc.,  279 
by  caresses  and  kisses,  279 
Condylomata,  279 

Seat  and  character,  279 
Pustular  syphilides,  279 
Date  of  appearance,  279 
Seat  and  character,  279 
Diagnosis,  279,  280 
Furuncular  eruption,  280 
Iritis,  280 

Specific  character,  280 
Symptoms,  280 
Age  when  most  frequent,  281 
Prognosis,  281 
Symptoms  of  intermediate  period,  281 
Of  tertiary  period,  282 
Ear  disorders,  282 

caUrrh  of  middle,  282 
Deafness,  282,  283 
duration  of,  283 
Liver,  disease  of,  283 

enlargement  of,  283 
Pathology,  283,  284 
Diagnosis,  286 
Bones,  disease  of,  286 
Pathology,  286-288 
Osteo-chondritis,  symptoms,  288 
Most  attacked,  288 
Pseudo-paralvsis,  289,  312 
Formation  of  osteophytes,  289 
Diagnosis,  289,  290 

from  ricketo,  289,  290 
Osteo-i)erio6titi8,  291 

diagnosis  from  non-specific  form, 
291 
Dactylitis,  291 
Varieties,  291 
Diagnosis,  291 
Prognosis,  291 
Teeth,  disease  of,  292 
Temporary,  292 
Permanent,  293 

Hutchinson    on  malformation  of 
central    upper    incisors,   203, 
294 
Diagnosis  from  non-6i>ecific  mal- 
formations, 293,  2U7 
Erosions  of,  208 
Keratitis,  interstitial,  299 
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-Keratitis,  inter- 
omsy  299 

ific  forms,  299 
frequent,  300 
i  nerves,  diuease  o( 

3  adult  form,  303 
3f  appearance,  304 
i 

of,  305 
305 

il  tract,  djBorders,  306 
^hes,  degeneration  of, 

[cer8,306 

ase  of,  306 

iisease  o(  307 

e  of,  307 

f,  307 

^  specific,  307 
ase  of,  308 
iease  of,  308 
ease  of,  308 
iisease  of,  308 
roatous  nephritis,  308 
Old,  disease  of,  309 

ts  of,  310 

3ortance  of  a  specific  pa- 
a\  history,  310 
of  child  at  birth,  311 
y  of  syphilitics,  313 
requent,  significance  of,  in, 
) 
) 
4 

,314 

260,  261,  314,  315 
>f  supporting,  315 
f  syphilitic  children,  neces- 
ity  of  maternal,  315 
js,    for    syphilitic    children, 
question  of,  315 

use  of,  315,  316 

)f  administration,  316 

ions  of,  316 

f  potassium,  use  of,  316 

17 

a  cause  of  infantile  peritonitis, 

2 

on  causation  of  enteralgia,  669 
ossitis  parasitica,  358 
ironic  intestinal  catarrh,  700 
itestinal  indigestion,  623 
xjute  yellow   atrophy   of  liver, 

1024 
nyloid  liver,  1041 
rrhosis  of  liver,  991 
sophageal  paralysis,  429 
rganic  stricture  of   oesophagus, 
3 


Syphilis,  influence  on  causation  of  chronic 
intestinal  pancreatitis,  1121 
of  acute  pharyngitis,  390 
of  rachitis,  141,  145 
of  fissure  of  rectum  and  anus,  888 
of  non-malignant  rectal  strictnre,  885 
of  ulceration  of  rectum  and  anus,  894 
of  cirrhosis  of  stomach,  612 
of  rectum  and  anus,  900 
Syphilitic  parents,  treatment  of,  314,  31 1 
pharyngitis,  406 
ulcers  of  stomach,  529 
ulceration  of  tongue,  370 
influence  on  causation  of  heciorrhage 
from  bowels,  831 
SyphiliticB,  marria^^  o^  255-265 
Syringe,  variety  o^  in  rectal  alimentation, 
928 


T. 

Tabeb  Mbsenterica,  1182 
Definition,  1182 
Synonyms,  1182 
History,  1183 
Pathology,  1183 
Secondary  character,  1183,  1186 
Tuberculous  nature,  1183 
Relation  to  scrofula  and  tuberculosis, 

1183,  1186 
Age,  1184 
Sex,  1184 
Frequency,  1184 
Geographical  distribution,  1185 
Etiology,  1185 
Scrofulous  and  tuberculous  diathesis, 

1185 
Hereditv,  1185 

Diet  and  food,  improper,  1185,  1186 
Filth  and  poverty,  1186 
Malaria,  1186 
Inflammation    of    intestinal     mucous 

membrane,  1186 
Acute  exanthemata,  1186 
Dentition,  1186 
Whooping  cough,  1186 
Mild  of  diseased  cows.  1186 
Cure  of  chronic  skin  disease,  1187 
Morbid  anatomy,  1187 
Glands,  mesenteric,  changes  in,  1187 

enlargement,  1187 

cheesy  degeneration,  1187 

softening  of,  1187 

cretaceous  degeneration,  1187 
Spleen,  lesions  of^  1188 
Lungs,  lesions  of,  1188 
Liver,  lesions  of,  1188 
Gastro-intestinal  canal,  lesions  of^  1188 
Pancreas,  lesions  of,  1188 
Symptoms,  1189 
Precursory,  1189 
DebUity  and  an«mia,  1189 
Digestive  disorders,  11 69 
Tongue,  state  of;  1189 
Appetite,  state  of;  1189 
Stools,  characters  of,  1190 
Bowels,  irregular,  1190 
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Mesentebica  —  STmptoms :    Py- 
rexia, 1190 

domen,  state  of,  1190 

mpaaites,  1190 

mor,  presence  of,  1190 

losis,  1191 

)m  fecal  accumulation,  1191 

umors  of  omentum,  1191 

loeis,  1191 

e,  1192 

ion,  1193 

lications,  1193 

:ket8, 1193    • 

[nent,  1193 

ventive,  1193 

gienic,  1193 

n,  1194 

rrhoea,  1194 

-liver  oil,  1194 

(de  of  iron,  1194 

to-phosphateB,  1194 

tment  of  iodide  of  lead,  1194 

esenterica  following  chronic  intech 

tinal  catarrh,  710 

:anthotrias,  945 

erina,  937 

coccus,  943 

ration  of,  from  intestinal  canal,  94o 

e  of  dissemination  of,  944 

L-a,  937 
*unctata,  938 

iiscariensis,  938 

la,  933 
,935 
,  938 

use  of,  in  hemorrhage  from  rec- 
tum, 927 

cid,  use  of,  in  acute  intestinal  ca- 
tarrh, 695 

hemorrhage  from  bowels,  834 
ms,  131 

of  examining  evacuations  for,  940 
in  cirrhosis  of  liver,  1002 
n  intestinal  obstruction,  865 
11,  local   use  of,  in  pseudo-mem- 
tranous  enteritis,  775 
>ls  in   hemorrhage  from  bowels, 
33 

lorainal,  in  intestinal  obstruction, 
64 

,  use  of,  in  prolapsus  ani,  919 
dition  of,  in  scrofula,  246 
ment   of,   from    hypertrophy  of 
)ngue,  351 

of,  in  second  dentition,  375 
r  and  jagged,  influence  on  causa- 
on  of  superficial  glossitis,  35S 

of  parenchymatous  glossitis,  360 
ation  of,  in  hereditary  syphilis, 
)2 

normal  eruption,  372 
te  eruption  of,  372 
n  mercurial  stomatitis,  345 
iption  of,  372 
eruption  ofj  376 
jiomalies  of,  in  rachitis,  150, 151 


Temperament,  influence  on  causation    of 
pseudo-membranous  enteritis,  764 
of  gout,  110 

of  acute  intestinal  catarrh,  671 
of  amyloid  liver,  1041 
of  acute  rheumatism,  21 
of  scrofula,  235 
Temperature  in  occlusion  of  biliary  pas- 
sages, 1091 

in  cholera  infantum,  742 

in  cholera  morbus,  723 

in  diabetes  mellitus,  204 

in  entero-oolitis,  734,  736 

in  acute  gastritis,  467 

in  jaundice,  980 

in  abscess  of  liver,  1003 

in  acute  yellow  atrophy  of  liver,  1028 

in  carcinoma  of  pancreas,  1125 

in  acute  pancreatitis,  1119 

in  acute  peritonitis,  1142 

n  tuberculous  peritonitis,  1165 

n  acute  pharyngitis,  394,  395 

n  phospnorus-poisoning,  1032 

in  purpura  hiemorrhagica,  189 

in  suppurative  pylephlebitis,  1100 

m  acute  rheumatism,  27,  29 

in  rheumatic  form  of  gonorrhoeal  rheu- 
matism, 104 

in  scrofula,  low,  245 

in  scurvy,  182 

m  cancer  of  stomach,  554 

in  dilatation  of  stomach,  696 

in  simple  ulcer  of  stomach,  495 

in  tabes  mesenterica,  1190 

n  tonsillitis,  381,  382 

sudden  changes  of,  as  a  cause  of  gout, 
112 
Tenderness  of  epigastrium  in  chronic  gas- 
tritis, 473 
Tenesmus  in  acute  colitis,  684 

in  dysentery,  796,  802 

in  polypi  of  rectum,  882 

in  proctitis,  684 
Termination  of  catarrh  of  bile-duct,  1055 

of  occlusion  of  biliary  passages,  1092 

of  lithaemia,  970 

of  abscess  of  liver,  1017 

of  acute  yellow  atrophy  of  liver,  1029 

of  carcinoma  of  liver,  1039 

of  cirrhosis  of  liver,  999 

of  fattv  liver,  1049 

of  hydatids  of  liver,  1106 

of  perihepatitis,  989 

of  suppurative  pylephlebitis,  1101 

of  phosphorus-poisoning,  1032 

of  gonorrhoeal  rheumatism,  106 

of  simple  ulcer  of  stomach,  501 
Terminations  of  cholera  morbus,  723 

of  enteralgia,  464 

of  intestinal  indigestion,  630 
Tertiary  period  of  hereditary  syphilis,  282 

ulcers  of  tongue,  370 
Test,  Fehling's,  for  sugar  in  urine,  211 

fermentation,  for  sugar  in  urine,  212 

indigo-carmine,  for  sugar  in  urine,  216 

for  inosite  in  diabetic  urine,  217 

iodine,  for  amyloid  liver,  1043 
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Tobacco,  abuse  of,  inflaence  of,  on  cauMtioa 
of  parenchymatou8  gloesitUy  300 
of  superficial  glossitiis,  355 
of  acute  oesophagitis,  410 
of  diseases  of  pancreas,  1114 
of  chronic  pharyngitis,  402 
of  dilatation  of  stomach,  589 
Tongue,  Abnormalities  and  Vices  of 
Conformation,  348 
Congenital  deficiency  of,  348,  349 
Bifid,  349 
Ankyloglossia  {Tongue-tie),  349 
Definition,  349 
Synonyms,  319 

Patholo^  and  morbid  anatomy,  349 
Diagnosis,  349 
Prognosis,  349 
Treatment,  349 
MacrofflosKia  (Hypertrtfpky  of  Tongue),  349 
Definition,  349 
Synonyms,  349 
History,  349 
Etiology,  350 
Congenital  nature  of,  350 
Age,  350 
Sex,  350 
Suckiug,  influence  of,  on  canaatiofi, 

350 
Dentition,  influence  of,  on  oauaatioo, 

350 
Convulsions  and  epileptic  seixnreB, 

350 
Idiocy  and  cretinism,  relation  o£  to, 
350 
Symptoms,  350 

Character  of  enlargement,  350 
Snfibcation  from,  350 
Saliva,  increase  of,  351 
Thirst,  351 

Larynx  and   hyoid   bone,  displace- 
ment of,  351 
Ulceration  of  tongue,  351 
Teeth,  displacement  of,  351 
Difiicult  mastication,  351 
Pathology  and  morbid  anatomy,  352 
Nature  of,  352 
Microscopic  changes,  353 
Size  of,  353 
Diagnosis,  353 
Prognosis,  353 
Treatment,  353 
Use  of  bandaging  and  comprefln<iiiy 
353 
of  leeching,  353 
Operative  measures,  353 
Ligation,  354 
Excision,  354 
•        Igni-puncture,  354 
ThermoKautery,  354 
Medication,  futility  of,  354 
Tongue,  Ulceration  of,  369 
Tul:erculous  ulceration  of,  369 
Etiology,  369 
Pathology,  869 
Euitheiium,  shedding  of,  369 
Ulcer,  anatomical  charactera  of,  869 
formation  of,  369 
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TuXGOE,  Ulcbbation   of  —  Pathology : 
Nodular  tubercular  infiltration,  369 
S7inp(omflof,3(}9 
Seat  of,  369 
Course,  369 
Characters,  369 
loduration,  369 
Iiidolence  of,  369 

Saliva,  increaaed  secretion,  369 
Pain,  369 
Diagnosis,  369 
From  aqoamous-oelled    carcinoma, 
369 
syphilitic  ulcer,  370 
Treatment,  370 
S/pJiiiitic  ulceration  of,  370 
iS/mptoms,  370 
Seooodary  alcers,  370 
seat,  370 
pain,  370 

characteristics,  370 
Tertiary,  370 
sequelte  of  gummata,  370 
seat,  370 

characteristics,  370 
Prognosis,  370 
Treatment,  370 
'ongue,  state  of,  in  catarrh  of  bile-ducts, 
1053 
in  biliousness,  966 
in  cholera  infantum,  742 
in  constipation,  646,  647 
in  dysentery,  804 
in  functional  dyspepeia,  450 
in  enteralgia,  661 

in  pseudo-membranous  enteritis,  766 
in  gastralgia,  461 
in  acute  gutftritis,  467 
in  cJironic  gastritis,  473 
in  parenchymatous  glossitis,  361 
'in   chronic    parenchymatous  glossitis, 

367 
n  chronic  superficial  glossitis,  366 
n  acute  intestinal  catarrh,  678,  680,  681 
1  chronic  intestinal  catarrh,  707 
1  intestinal  indigestion,  628 
I  abscess  of  liver,  1013 
acute  yellow  atrophy  of  liver,  1028 
acute  pancreatitis,  1119 
acute  rheumatism,  27 
scurvy  y  177 
chancer  of  stomach,  540 
mnple  ulcer  of  stomach,  495 
onsillit.'s,  381,  383 
v'piilitii*  and  perityphlitis,  819 
ement  of,  in    catarrhal  stomatitis, 
324 

irenchymatous  glossitis,  361 
nation  of,  in    mercurial  stomatitis, 

3,  349 

Disk  ASKS  of,  379 

r>.  379 

tion,  379 

ies,   379 

vms,  379 

7,  379 


Tonsils,  Diseases  of — T<msiJ£iUU:  Etiol- 
ogy. 380 
Of  idiopathic  form,  380 
Diathetic  causes,  380 
Rheumatism,  380 
Scrofula,  380 
Heredity,  380 

Chronic  disease  of  tonsils,  380 
A^e,  380 

Of  deuteropathic  form,  380 
Of  hepatic  form,  380 
Of  traumatic  form,  380 
Of  mycotic  form,  381 

due  to  cryptogam,  381 
Symptomatology,  381 
Onset,  381 
Pulse,  381 

Temperature,  381,  382 
Appearance  of  throat,  381 
Pain,  381,  382 
Eara,  noises  in,  381 
Involvement  of  adjacent  structures, 

381,  382 
Appearance  of  soft  palate,  381 

of  uvula,  382 
De]S[lutition,  difficult,  381 
Salivation,  excessive,  382 
Kegurgitatiun  of  liquids,  382 
Glands,  lymphatic,  swelling,  382 
Voice,  alteration  of,  382 
Kespiration,  difficult,  382 
Kcsulache,  3S3 

Tongue,  condition  of,  381,  363 
Urine,  condition  of,  383 
Albuminuria,  383 
Termination,  383 
Kesolution,  383 
Suppuration,  383 

symptoms  of,  383 
Abscess,  point  of  rupture,  3^3 
Gangrene,  383 
Metastasis,  occurrence,  383 
Ulceration  of  maxillary  and  carotid 

arteries,  383 
(Edema  of  glottis,  383 
Paralysis  of  palate,  383 
Hypertrophy  of  tonsil  following,  383 
Complications  and  seouelae,  383 
Pathology  and  morbid  anatomy,  383 
Of  catarrhal  form,  384 
Of  lacunar  form,  384 

condition  of  epithelium,  384 

deposit,  nature  of,  384 

presence  of  micrococci  and  bacteria, 
384 

mode  of  subsidence,  384 
Of  follicular  form,  384,  385 
Of  parenchymatous  form,  385 
result  of  lacunar  form,  385 
mode  of  subsidence,  385 
Secretion,  character  of,  385 
Presence  of  micro-organisms,  385 
Submaxillary  glands,  lesions  o(  385 
Of  herpetic  form,  386 
Of  mycotic  form,  386 

nature  of  parasite,  386 

seat  of  deposit,  386 
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Treatment  of  Ascaris  lumbriooides,  d53 
of  ascites.  1178 

of  Anclijlostomum  duodenale,  956 
of  Bilharzia  hsematobiay  949 
of  catarrh  of  bile-ducts,  1056 
of  biliary  calculi  in  situ,  1080 

calculus  state,  1079 

concretions,  1079 
of  occlusion  of  biliary  paasagea,  1094 
of  biliousness,  967 
of  cancrum  oris,  343 
of  cholera  infantum,  759 

morbus,  724 
of  constipation,  651 

in  children,  656 
of  diabetes  mellitus,  218 
of  diarrhoea  in  chronic  intestinal  catarrh, 

715 
of  duodenitis,  698 
of  dysentery,  809 
of  functional  dyspepsia,  452 
of  enteralgia,  604 
of  nervous  form  of  enteralgia,  665 
of  pseudo-mem branoua  enteritiBi  774 
of  entero-colitis,  746 
of  impaction  of  feces,  918 
of  Filaria  medinensis,  963 
of  Filaria  sanguinis,  964 
of  fissure  of  anua,  911 
of  fistula  in  ano,  921 
of  fluke-worms,  948 
of  gastralgla,  462 
of  acute  gastritis,  468 
of  chronic  gastritis,  475 
of  parasitic  glossitis,  359 
of  parenchymatous  glossitis,  364 
of  chronic  parenchymatous  gloasiti^  368 
of  superficial  glossitis,  357 
of  chronic  superficial  gloasitis^  367 
of  glossanthrax,  368 
of  gout,  127 

of  acute  articular  gout,  133 
of  hemorrhage  from  bowels^  833 
of  liemorrhoids,  923 
of  hepatic  colic,  paroxysms,  1081 
of  hepatic  glycosuria,  974 
of  lanlaceous  d^eneration   of  intestine, 

876 
of  acute  intestinal  catarrh,  6S7 
of  chronic  intestinal  catarrh,  714 
of  intestinal  cancer,  874 
of  intestinal  indigestion,  632 
of  intestinal  obstruction,  862 

from  fecal  impaction,  863 

surgical,  865 
of  intestinal  ulcer,  828 
of  invagination,  low  in  rectum,  864 
of  intussusception,  864  * 

of  jaundice,  982 
of  Leptodera  stercoral ia,  954 
of  lithsmia,  971 
of  abscess  of  liver,  1020 
of  acute  yellow  atrophy  of  liver,  1030 
of  amyloid  liver,  1045 
of  carcinoma  of  liver,  1040 
of  cirrhosis  of  liver,  1000 
of  fatty  liver,  1050 
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3f  hydatids  of  liver,  1106 
emia  of  liver,  988 
lukes,  1110 

go,  77 
^loissia,  353 

of  cpsophagns,  423 

ion  of  (Bdophagus,  434 
c  stricture  of  oesophagus,  425 
)dic  stricture  of  oesophagus,  421 
iigeal  paralysis,  430 
Liun  of  oesophagus,  418 
rsophagitis.  415 
c  oBsophagitis,  417 
)ina  of  pancreas,  1 127 
rhage  into  pancreas,  1129 
■lioQ  of  pancreatic  duct,  1131 
):increatitift,  1120 
idary  pancreatitis,  1121 
c  interstitial  pancreatitis,  1122 
lal  and  peri-rectal  abscess,  918 
patitis,  990 
)eritonitis,  1144 
ous  peritonitis,  1172 
le  [Kiritonitis,  1173 
itive  peritonitis,  1156 
'nil  peritonitis,  1146 
iilar  peritonitis,  1168 
lid  endocarditis  in  acute  rheu- 
itism.  63,  04 
lorus-poisoning,  1033 
pharyngitis,  397 
tionous  form  of  acute  pharyngi- 
.  397 

c  pharyngitis,  404 
Itic  pharyngitis,  408 
iilous  pharyngitis,  402 
dynia,  78 
is,  919 
sus  ani,  919 
•a,  193 

ative  pylephlebitis,  1101 
rophic  stenosis  of  pylorus,  615 
3,  158 

of  rectum,  913 
ion  of  rectal  pouches,  916 
hoea  of  rectum,  918 
'hage  of  rectum,  926 
e  rectum,  919 
of  rectum,  913 
ulcer  of  rectum,  913 
ilignant  stricture  of  rectum,  917 
ion  of  rectum,  912 
ilous  ulcer  of  rectum,  913 
i  of  rectum  and  anus,  911 
ital  malformation  of  rectum  and 
IS,  880  _ 
lieumatism,  51 
:  articular  rheumatism,  73 
iwal  rlieuniatisin,  107 
;ir  rheimiatism,  76 
Ltoid  arthritis,  96 
tieumatoid  arthritis,  100 
L,  249 
183 

rms,  951 
erismus,  916 
jf  stomach,  576 


Treatment  of  cirrhosis  of  stomach,  615 
of  dilatation  of  stomach,  603 
of  acute  dilatation  of  stomach,  603 
of  hemorrhage  from  stomach,  585 
of  rupture  of  stomach,  618 
of  simple  ulcer  of  stomach,  519 
of  aphthous  stomatitis,  330 
of  catarrhal  stomatitis,  325 
of  mercurial  stomatitis,  347 
of  stomatitis  ulcerosa,  338 
of  stomatorrhagia,  371 
of  tabes  mesenterica,  1103 
of  Ttenia  echinococcus,  945 
of  tape- worm,  941 
of  thrombosis  and    embolism  of   portal 

vein,  1096 
of  thrush,  335 
of  tongue-tie,  349 

of  syuhilitic  ulceration  of  tongue,  370 
of  tubercular  ulceration  of  tongue,  370 
of  tonsillitis,  387 
of  torticollis,  77 
of  trichinosis.  961 
of  Triocephalus  dispar,  954 
of  tvphlitis,  peri-  and  paratyphlitis,  822 
Trematodes,  946 
Trichina  spiralis,  957 

appearance  of  meat  affected  with,  959 
discovery  of,  in  muscles,  958 
method  of  migration  to  muscles,  959 
symptoms  of,  959 
Trichinosis.    See  IrUeslinal  Wwrns. 
in  children,  961 
prophylaxis  of,  962 
symptoms  of,  959 
treatment  of,  961 
Trimethylamine,  use  of,  ixi  acute  rheuma- 
tism, 62 
in  chronic  articular  rheumatism,  74 
Triocephalus  dispar,  954 

symptoms  and  treatment  of,  954 
Tropical  form  of  hepatic  abscess,  lesions  of, 

1006 
Trypsin,  action  of,  in  digestion,  622 
Tubercle  of  pancreas,  1128 
Tubercular  peritonitis,  1165 

ulcers  of  stomach,  529 
Tuberculosis  complicating  chronic  intestinal 
catarrh,  710 
influence  of,  on  causation  of  intestinal 

ulcer,  824 
relation  of,  to  scrofula,  240-242 
Tuberculous  affections  of  rectum  and  anus, 
901 
nature  of  tabes  mesenterica,  1183,  1184 
pharyngitis,  400 

ulcer  of  rectum,  treatment  of,  913 
ulceration,  as  a  cause  of  hemorrhage  from 
bowels,  831 
of  bowel,  distinguished  from  chronic 

intestinal  catarrh,  713 
of  tongue,  369 
Tuberose  vitiligoidea  of  skin,  in  jaundice, 

981 
Tubules,  gastric,  alterations  in  chronic  gas- 
tritis, 472 
Tumefaction  of  cheek  in  cancrum  oris,  340 
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Typhlitis,  Pebityphlitis,   and  Paba- 
TYPHUTis — Etiology:  Age,  influ- 
ence of,  on  causation,  815 
Sex,  influence  of,  on  causation,  815 
Appendix  vermiformis,  disease  of,  815 
abnormalities  of  size  and  position, 

815 
ulceration  and  stricture  of^  815 
collection    of   feces    and    foreign 

bodies  in,  816 
anatomical  peculiarities  of,  8ir 
Constipation,  influence  of,  on  causation, 

816 
Paresis  of  muscular  tissue  of  CKcum, 

817 
Foreign  bodies,  influence  ol^  on  causa- 
tion, 817 
Morbid  anatomy,  817 
Perforative  peritonitis,  lesions  of^  817 
Intestinal  walls,  thickening,  817 
Mucous  membrane,  ulceration,  817 
Abscesses,  seat,  817 

point  of  discharge,  818 
Contortions  and  adhesions  of  Termifonn 

appendix,  818 
Cicatrix  of  vermiform  process,  818 
Symptoms,  818 
Mode  of  onset,  818 
Prodromata,  818 
Disinclination  to  walk,  818 
Formication  and  paresis  of  right  leg^ 

818 
Chill,  818 

Collapse  of  strength,  818 
Fever,  818,  819 
Thirst,  818 

Appetite,  loss  of;  818,  819 
Pain,  818 

cliaracter  and  seat,  818 
Abdominal  tenderness,  818 
Tumor,  presence  oC  819 

seat  and  shape,  819 
Disturbance  of  digestion,  819 
Vomiting,  819 
Constipation,  819 
Tongue,  state  of,  819 
Pulse,  state  of,  819 
Urine,  state  of,  819 
Perforation,  occurrence  of,  819 

causes  of,  819 
Of  paratyphlitis,  819 
Insidiousness  of,  819 
Flexure  of  thigh  upon  leg,  819 
Pervendons  of  sensation  in  right  leg, 

Dysuria,  819 

Retraction  of  testide,  819 

Priapism,  819 

Milk-leg  from  thrombosis^  820 

Frequency  of  relapses,  820 
DinKnosis,  820 
From  fecal  impaction,  820 

cancer,  820 

invagination,  820 
Duration,  820 
Prognosis,  820 
Mortality,  820,  821 
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Perityphlitis,  and  Para- 
ph litis —Prophylaxis,  821 
t,  821 

illtis  stercoralis,  821 
on  of  bowel,  821 
esses,  822 
brative  form,  822 
irated  tumors,  82 
valescence,  822 
(iiim  sulphate,  use  of,  822 

use  of,  822 

tbrooations,  use  of,  822 
,  use  of,  822 
I  waters,  822 
ial  ointment,  822 
822 

tomy  in  perforative  form,  822 
ver,  as  a  cause  of  hemorrhage 
m  bowels,  831 
lished  from  dysentery,  807 
^e  of,  on  causation  of  intestinal 
er,  824 

I  cause  of  acute  peritonitis,  1139 
ach,  529 

U. 

lenal,  of  chronic  intestinal  ca- 

rh,  diagnosis,  713 

ifluence  on  causation  of  cancer 

stomach,  536 

,  823 

16,  prevention  of  recurrence,  829 

,  treatment,  912 

rectum,  889 
'  stomach,  480 
ion  and  shape,  504 
18,  of  rectum,  treatment,  913 
turfaces,   complicating   diabetes 
llitus,  205 

character  and  seat,  in  cancrum 
s,  341 

of  chronic  intestinal  catarrh, 
J,  713 
us  stomatitis,  328 

in  constipation,  644 
in  cancrum  oris,  340 
n  chronic  intestinal  catarrh,  702 
in  mercurial  stomatitis,  347 
les,   complicating  constipation, 
I 

ary  and  carotid  arteries  in  ton- 
itis,  383 
igitis,  418 

,  influence  on  causation  of  car- 
oma  of,  904 

and  anus,  893 

ear  in  scrofula,  246 
id  muscles  in  scurvy,  178 
of  stomach,  562 
,369 
ic,  370 
lous,  369 

:)rm   appendix,  as  a  cause  of 
.hi  itis,  814 

tion  of  bile-ducts,  as  a  cause  of 
cess  of  liver,  1005 


Ulcerations,  follicular,  of  rectum  and  anus, 
894 
nature  and  seat,  in  syphilitic  pharyngitis, 

407 
of  chronic  form  of  dysentery,  seat  and 
chanicters,  800 
Ulcerative  endocarditis  in  acute  rheumatism, 
34 
form  of  acute  pharyngitis,  morbid  anat- 
omy, 392 
symptoms,  395 
treatment,  398 
Ulcerous  stomatitis,  336 
Ulcers,  in  dysentery,  characters  and  seat, 
799 
in  entero-colitis,  seat,  737,  738 
in  acute  intestinal  catarrh,  catarrhal  and 
follicular,  676 
seat,  976 
treatment,  698 
in  chronic  intestinal  catarrh,  mode  of 

formation,  703 
in  simple  ulcer  of  stomach,  number,  503 
in  stomatitis  ulcerosa,  seat  and  character, 

336,  337 
of  stomach  as  a  cause  of  acute  peritonitis, 

1139 
of  stomach  and  intestines  in  cirrhosis  of 
liver,  999 
Uncleanliness,  influence  on  causation  of  in- 
testinal worms,  931 
of  stomatitis  ulcerosa,  336 
'Ung.    hydrarg.    iod.    rubri,    in    lithsemia, 
973 
use  of,  in  amyloid  liver,  1046 
in  cirrhosis  of  liver,  1002 
Uni-arttcular  rheumatism,  49 
Unilateral  enlargement  of  papillae  in  super- 
ficial glossitis,  356 
Unripe  fruit,  influence  on  causation  of  chol- 
era morbus,  721 
Ursemia,  influence  on  catisation  of  acute  in- 
testinal catarrh,  671 
Ursemic  choleriform  attacks,  diagnosis  from 
cholera  morbus,  724 
coma,   complicating  cancer  of  stomach, 
556 
Uranium  nitrate,  use  of,  in  diabetes,  230 
Uratic  deposits  in  kidneys  in  gout,  117 
Urea,  action  of  liver  in  formation  of,  968, 
969 
amount  of,  in  urine  of  jaundice,  979 
diminished  excretion  of,  in  acute  yellow 
atrophy  of  liver,  1029 
Urethral  stricture,  influence  on  causation  of 

prolapse  of  rectum,  881 
Urethritis,  complicating  diabetes  mellitus, 

205 
Uric  acid,  amount  in  urine,  during  parox- 
ysms of  gout,  119 
in  blood  of  gouty  individuals,  115 
in  urine  of  lithsmia,  970 
theory  of  origin  of  gout,  113,  114 
and  urates,  amount  of,  in  urine  of  gouty 
dyscrasia,  120 
urea,  amount  excreted,  in  acute  rhefu- 
matism,  30 
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constipation,  646 
cites,  1177 
Ic-ducts,  1054,  1056 

biliary  passages,  1089, 

66 
turn,  742 

648 

itus,  207 
3 

spepsia,  451 
)1 

iranous  enteritis,  766 
734 
3,467 
itis,  475 
19 

3ia,120 
suria,  974 
al  catarrh,  681 
tinal  catarrh,  708 
igestion,  628 


er,  1010, 1014 

If    atrophy    of    liver, 

1044 

liver,  1038 
?er,  998 
9 

liver,  986,  987 
Itial  pancreatitis,  1122 
is,  1142 
onitis,  1170 
soning,  1032 
!im,  30 

iumatism,  104 
I  rheumatoid  arthri- 

)50 
mach,  595 


rityphlitis,  819 
f  pancreas,  1125 
luse  of  acute  perito- 

In,  in  gout,  123 


iseado-niembranous 


tion  of  functional 

8 

18,888 

0 

rngitis,  403 

stipation,  647 

r  acute  peritonitis, 

3f  child  with  syph- 

1-394 
onsillitis,  382 


Vaccination,  influence  on  causation  of  scrof- 
ula, 237 
Valerian,  use  of,  in  spasmodic  strictore  of 

oesophagus,  421 
Vapor  baths,  use  of,  in  ascites,  1 179 
in  cirrhosis  of  liver,  1001 
in  rheumatoid  arthritis,  100 
Varicocele  from  constipation,  646 
Varieties  of  enteralgia,  662 
of  gastralgia,  459 
of  acute  gastritis,  464 
of  acute  intestinal  catarrh,  682 
of  rheumatoid  arthritis,  79 
of  seat-worms,  950 
of  stomatitis,  321 
of  tonsillitis,  379 
Variolous  form  of  acute  pharyngitis,  393 

pustules  in  acute  oesophagitis,  412 
Vaso-motor  nerves,  influence  on  prodoction 

of  glycosuria,  196-199 
Vater's  diverticulum,  death  from  lodgment 

of  biliary  calculi  in,  1078 
Veins,  varicose  conditiou  of,  in  chronic  in- 
testinal catarrh,  702 
Venereal  excess,  influence  on  causation  of 
enteralgia,  660 
of  gastralgia,  460 
Venesection,  use  of,  in  parenchymatous  glci6- 

sitis,  364 
Venous  walls,  changes  in,  influence  on  caus- 
ation of  pylephlebitis,  1098 
Vermiform  apiiendix,  contortions  and  adhe- 
sions of,  in  typhlitis,  etc.,  814 
Vertebral  column,  changes  in,  in  rachitisi 
151 
pain  in  acute  oesophagitis,  413 
Vertigo  in  catarrh  of  bile-ducts,  1054 
in  biliousness,  966 
in  constipation,  647 
^tric,  in  functional  dyspepsia,  451 
in  enteralgia,  662 
in  acute  gastritis,  467 
in  chronic  gastritis,  474 
in  hemorrhage  from  bowels,  833 
in  intestinal  indigestion,  628 
in  iithfemia,  970 
in  cirrhosis  of  liver,  993 
in  dilatation  of  stomacli.  595 
in  simple  ulcer  of  stomach,  494 
in  tape- worm,  940 
Vesical  catarrh,  complicating  gout,  123 
Vesicles  of  aphthous  stomatitis,  nature  of^ 

327 
Vibrios  and  bacteria  in  acute  intestinal  cm- 

tarrh,  676 
Villi,  lesions  o^  in  acute  intestinal  catarrh* 
675 
hypertrophy  of,  in  chronic  intestinal  ca- 
tarrh, 701 
Virchow  on  circumscribed  hemorrhagic  in- 
filtration as  a  cause  of  gastric  ulcer, 
512 
Vision,  disorders  of,  in  diabetes  mellitns, 
204 
yellow,  in  jaundice,  980 
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disorders  in  biliousnesSi  966 

constipation,  647 

|)seudu-membranoa8  enteritis,  767 

intcstLQal  indigestion,  628 

scurvy,  181 

1  air,  influence  on  causation  of  chol- 
era infantum,  72S-73U 

f  eniero-eolitis,  728-730 

idea  iu  jaundice,  980 

alteration  of,    in    parenchymatous 
glossitis,  361 

toiuatitis  parasitica,  334 

unsiJlitis,  382 

iters  of,  in  cholera  morbus,  722 

|)er  use  of,  as  a  cause  of  chronic 
piiaryngitis,  402 

haracters  of,  in  cholera  morbus,  722 

jnctional  dyspepsia,  450 

nteralgio,  662 

seiido-merobranous  enteritis,  765 

itero-colitis,  733 

;iite  gastritis,  467 

ironic  gastritis,  473 

epatic  colic,  1072 

mcer  of  intestines*  870 

te^tinal  obstruction  from  internal 

strangtilation  and  twisting,  843 

im  intussusception,  848,  849 

>m  impaction  of  gall-stones,  840 

ra  stricture  of  howel,  856 

scess  of  liver,  1014 

lite  yellow  atrophy  of  liver,  1028 

•rhosis  of  liver,  993 

rcinoma  of  pancreas,  1126 

ceases  of  pancreas,  1116 

ite  pancreatitis,  1119 

ite  peritonitis,  1141 

Dsphorus^poisoning,  1031 

»pur:itive  pylephlebitis.  1100 

aiation  of  stomach,  594 

icer  of  stomach,  542 

rliosis  of  stomach,  613 

iple  ulcer  of  stomach,  491,  492 

ounds,   in  acute  yellow  atrophv 

r  liver,  1028 

>s)>horus- poisoning,  1031 

t  of  blood  in,  in  cancer  of  stom- 

•h,  545 

(^erous  fragments  in,  in  cancer  of 

)tnach,  642 

of  micro-organisms  in,  in  dilata- 

>n  of  stomach,  594 

'olored,  in  acute  peritonitis,  1141 

?<)ii8,  in  enteralgia,  662 

stinal  obstruction  from  internal 

angulation  and  twisting,  843 
impaction  of  gall-stones,  840 
intussiisoeption,  848,  849 

:e  of  bowel,  856 

1  Ascaris  lum'bricoides,  953 

r^n  of  biliary  ducts,  1088 

L  infantum,  742 

itment,  761 

.  morbus,  722 

Itment,  725 

ry,  803 

lal  dyspepsia^  449 


Vomiting  in  enteralgia,  662 
in  pseudo-membranous  enteritis,  765 
in  entero-colitis,  733 

treatment,  761 
in  intestinal  impaction  of  gall-stones,  840 
in  gastralgia,  401 
in  acute  gastritis,  467 

treatment  469 
in  chronic  gastritis,  473 
in  hepatic  colic,  1070,  1071, 1072 
in  hemorrhage  from  bowels,  833 
in  acute  internal  strangulation  and  torsion 

of  intestines,  843 
in  acute  intestinal  catarrh,  681 
in  intestinal  cancer,  870 
in  intestinal  obstruction,   843,   848,  849, 
854,  856 
from  stricture  of  bowel,  856 
ulcer,  826 
treatment  of,  829 
in  intussusception,  848,  849 
in  impaction  of  fecal  matter,  854 
in  abscess  of  liver,  1013 

treatment  of,  1021 
in  acute  yellow  atrophy  of  liver,  1026, 

1028 
in  carcinoma  of  liver,  1038 
in  cirrhosis  of  liver,  993 
in  cancer  of  oesophagus,  427 
in  acute  oesophagitis,  413 
in  carcinoma  of  pancreas,  1126 
in  diseases  of  pancreas,  1116 
in  hemorrhage  into  pancreas,  1129 
in  acute  pancreatitis.  1119 

peritonitis,  1141,  1143 
in  cancerous  peritonitis,  1170 
in  tuberculous  peritonitis,  1165 
in  suppurative  pylephlebitis,  1100 
in  obstruction  of  rectum,  890 
in  atrophy  of  stomach,  616 
in  cancer  of  stomach,  541 
time  of,  541 
treatment  of,  576 
in  cirrhosis  of  stomach,  613 
in  dilatation  of  stomach,  593 
time  of  appearance,  593 
in  simple  ulcer  of  stomach,  491 

treatment  of,  524 
in  aphthous  stomatitis,  329 
in  typhlitis  and  perityphlitis,  818,  819 
in  trichinosis,  960 

of  blood  in  hemorrhage  from  bowels,  833 
in  cirrhosis  of  liver,  833 
in  simple  ulcer  of  stomach,  493 
of  gall-stones,  1076 
of  segments  of  tape-worm,  940 
Von  der  Velden  on  absence  of  free  hydro- 
cLloric  acid  in  fluids  of  gastric 
cancer,  543 
Vulva,  gangrene  of,  complicating  cancrum 
oris,  341 
oedema  of,  in  cirrhosis  of  liver,  995 

W. 

Walls   of   intestines,    hypertrophy  of^    in 
chronic  catarrh,  700 
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Wirsung's  canal,  catarrh  of,  as  a  cause  of 
obstruction  of  pancreatic  duct,  1 130 
dilatation  of,  from  pancreatic  calculi, 
1130 
duct,  closure  of,  as  a  cause  of  chronic  in 
terstitlal  pancreatitis,  1121 

Wisdom  teeth,  eruption  of,  376 

Woman's  milk,  composition  of,  749,  750 

Worms,  intestinal,  930 

influence  on  causation  of  rectal  pro- 
lapse, 881 

Wormseed,  use  of,  in  Ascaris  lumbriooides, 
954 

Worry  and  anxiety,  influence  on  causation 
intestinal  indigestion,  624 

X. 

Xanthelasma  in  jaundice,  980 
Xanthopsy  in  jaundice,  980 

Y. 

Yellow  atrophy  of  liver,  acute,  1023 

vision,  in  jaundice,  980 
Yellowness  of  skin  in  jaundice,  mode  of  ex- 
tension of,  977 

Z. 

Zinc  chloride,  local  use  of,  in  hemorrhoids, 
926 
oxide,  use  of,  in  catarrh  of  bile-ducts, 
1057 
in  acute  intestinal  catarrh,  694 
in  intestinal  ulcer,  829 
in  spasmodic  stricture  of  oesophafriia, 
421 
salts,  use  of,  in  constipation,  655 
in  acute  intestinal  catarrh,  697 
in  chronic  intestinal  catarrh,  714,  717 
sulphate,  use  of,  in  gonorrhea  of  rectum, 
978 
in  pseudo-membranous  enteritis,  775 
local  use  of,  in  chronic  j^haryngitis,  405 
in  aphthous  stomatitis,  330 
valerianate,  use  of,  in  constipation,  655 
in  enteralgia,  665 
in  gastralgia,  463 
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